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Remote sensing of the Earth from Space: Utilizing full EM spectrum
>100 EO satellites launched in 2000 – 2010
>200 expected to be launched in current decade at a cost of $20B 
Operated by > 34 countries with surface resolutions <1 m


Many datasets, many opportunities 
There are over 100 Civil EO satellite systems providing data and creating various products

The opportunity to use these data for integrated products is coming and many programs are opening up the data policy

There is a need for quality assurance in Earth Observation data and products

There are numerous efforts happening to support quality of EO data; however, common processes and procedures are lacking for defining quality
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Need for quality processes 
Cross calibration and intercomparison is needed to integrate the data for modeling and simulation

The data quality chain needs to be traceable from the collection system through the associated, developed products and information.

There is a need for common consistent quality assurance documentation

Product Uncertainties are very subjective and not easily usable  
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Group on Earth Observation (GEO)
The Group on Earth Observations is coordinating efforts to build a Global Earth Observation System of Systems, or GEOSS.
http://www.earthobservations.org/
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The Group on Earth Observations (GEO)  (founded 2002) is a voluntary partnership of 86 governments and 61 international organizations.

GEO’s GEOSS must deliver comprehensive “knowledge / information products” worldwide and in a timely manner to meet the needs of its nine “societal benefit areas”.

This will be achieved through the synergistic use and combination of data derived from a variety of sources (satellite, airborne and in-situ) through the coordinated resources and efforts of the GEO members.

Achieving this vision (2015) requires the establishment of an operational framework to facilitate interoperability and harmonization.


“Community” requirement
Climate
Weather


Strong Requirement Drivers


GEOSS will yield a broad range of societal benefits, notably: 
Reducing loss of life and property from natural and human-induced disasters 
Understanding environmental factors affecting human health and well-being
Improving the management of energy resources
Understanding, assessing, predicting, mitigating, and adapting to climate variability and change



Framework for Scaling Multiple Observations
MODIS – AVHRR

Landsat

Aircraft

Ground
Courtesy of Warren Cohen / Bigfoot Project, Oregon State University
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Data Quality Information needed
Accomplishing this vision, starting from a system of disparate systems that were built for a multitude of applications, requires the establishment of an internationally coordinated framework to facilitate interoperability and harmonisation

The success of this framework is dependent upon the successful implementation of a single key principle:

all EO data and derived products shall have associated with it a documented and fully traceable quality indicator (QI)  that is “fit for purpose”

Success also necessitates the means to efficiently communicate quality attributes to all stakeholders
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We need to understand the error
All  systems and models have some degree of error
Calibration compensates for errors and improved measurement accuracy is possible

Bias between sensors need to be defined and there is a strong need for better error characterization

Data record error is essential for use in climate and change assessment

Different groups can produce defensible, but statistically inconsistent estimates of trends
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Why do we need Calibration
Calibration is needed to 
Ensure newly acquired data can be processed
Check instrument health and safety
Ensure accurate data and science products across same/different instruments and missions (Archived, Active, and Future)
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All optical sensors drift from pre-flight calibrations – also biases between sensors?


Sensor biases & drifts also major issue for Operational data 

 - Satellite repeat times (at best days)
      - Link data sets from different
       sensors: agencies, footprints,  
        spectral bands … How?   
    
  Commercial & Regulatory services 
      - International harmonisation, 
      interoperability GEOSS, GMES
      (QA4EO)

Existing Post-launch calibration strategies (on-board and vicarious) limited in accuracy and traceability


Only reliable (low risk) solution is to establish robust traceability
to international agreed standards “SI units” in common with other terrestrial applications but must have traceability “in flight”
Ratio of Band 1 to Band 2 should be continuous straight line
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The percentage mean difference in reflectance measurements obtained from the L5 TM relative to ETM+ in band-2 is reduced from about 15.6% (using IC) to 1.8% (using LUT)

Red line is the internal calibrators (lamp based), lamps degraded (23 year in service), blue line is updated LUT calibration, based on cross cal with ETM+ and vicarious calibration and Long term long monitoring of PICS (CEOS sites)
Improvement in absolute calibration accuracy of L5 TM with L7 ETM+ data
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Red line is the internal calibrators (lamp based), lamps degraded (23 year in service), blue line is updated LUT calibration, based on cross cal with ETM+ and vicarious calibration and Long term long monitoring of PICS (CEOS sites) 

We need to document the error consistently
The types of errors recently defined by Global Climate Observation System (GCOS)
Accuracy: The rms difference between the single or averaged values of a variable and the truth.
Stability: The extent to which accuracy of a time average remains constant over a longer time period (e.g., annual average relative to decadal average).
Errors should be specified on a FOV basis. Aggregated error estimates are not sufficient.
Single sensor products are simpler than merged products
Error correlations are also important to document
The importance of specifying each error requirement and to what detail depends on the application
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Climate Change 
Key Societal Questions
Is the Earth warming ?
If so, how much ?
         - and by when?  
What is the cause ?
Can we detect it ?
Can we stop it ?
Do we care ?






Energy IN / Energy OUT = 
 Or cooling


All climate models reliably predict the past (nearly) but provide wide variances in their prediction of the future. 
“A warming Earth” - How Much?
Uncertainty in data/feedbacks limits ability to discriminate to
 ~ 30 yrs!!

Need to test and constrain models with data more accurate than natural variability.




Variance in climate models
IPCC Emission scenarios


Climate accuracy
The Climate arena drives the need for accuracy
Climate quality data not only requires traceability but also significant improvement in accuracy, to allow benchmark measurements to be established against which key climate variables can be monitored,; e.g., solar irradiance, cloud & aerosol properties, radiation budget, albedo, land cover, ocean color, …
For example, measurements of Total Solar Irradiance (TSI) indicate that there has been little overall change in output over 30 years (~0.01%) but this is derived from sensors with biases of up to approximately 1%  
The necessary improvement in accuracy to meet these demanding requirements is not contained within the planned mission of any space agency; although, many sensors have the necessary sensitivity and resolution 
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Quality Assurance for Climate
Climate Change is a societal challenge and Quality Assurance is a fundamental element of Climate Change.
Examples:
Offset Market Growing but Quality Assurance Lags: US GAO
The U.S. Government Accountability Office found that, by and large, a lack of information surrounding carbon offsets leads to problems determining the existence of quality assurance mechanisms. 
Environment Canada:  
Quality assurance/quality control (QA/QC) activities should be an integral part of any inventory development processes as they improve transparency, consistency, comparability, completeness and accuracy of greenhouse gas inventories.
Green House Gases: 
Lloyd's Register Quality Assurance (LRQA) work with organizations to help them demonstrate their emission reductions and compliance with national requirements.
LRQA offers validation and verification services so that clients can demonstrate their emission reductions and compliance with national requirements and the mechanisms originating from the Kyoto Protocol.


Lecomte_CalVal[1].pdf
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Science Drivers
U.S. Global Change Research Program 
Long term, high quality observations are essential for defining the current state of the Earth’s system, discovering the magnitude and sources of past trends, and providing the scientific basis for future predictions and variability
U.S. Climate Change Science Program
Understanding the interaction between land use and climate variability and change requires the systematic collection and integration of remotely sensed and ground-based observations
National Research Council
Identified land use dynamics as one of the grand challenges for environmental research
North American Carbon Program
Rates of change in land cover, forest disturbance and recovery
Global Climate Observing System (GCOS) 
Essential climate variables (ECVs) to support UNFCCC and IPCC assessments

18


Put this to backup but use these points to open the presentations

Developing ECVs for Global Climate Observing System 
	Domain	Subdomain	Essential Climate Variable
	Atmospheric
(over land, sea
and ice) 	Surface	Air temperature, Precipitation, Air pressure, Surface radiation budget, Wind speed/direction, Water vapour 
		Upper Air	Earth radiation budget, Upper-air temperature, Wind speed and direction, Water vapour, Cloud properties.
		Composition	Carbon dioxide, Methane, Ozone, Other long-lived
long lived greenhouse gases, Aerosol properties
	Oceanic	Surface	Sea-surface temperature, Sea-surface salinity, Sea level, Sea state, Sea ice, Current, Ocean color, Carbon dioxide partial pressure. 
		Subsurface	Temperature, Salinity, Current, Nutrients, Carbon, Ocean tracers, Phytoplankton. 
	Terrestrial	River discharge, Water use, Ground water, Lake levels, Snow cover, Glaciers and ice caps, Permafrost and seasonally-frozen ground, Albedo, Land cover (including vegetation type), Fraction of absorbed photosynthetically active radiation (fAPAR), Leaf area index (LAI), Biomass, Fire disturbance.	

1Soil moisture is not listed as an ECV, but has been recognized by the GCOS Implementation Plan as an emerging ECV.
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Quality Assurance for Climate
It requires data from a large variety of sources, and therefore leads to the definition of standards in particular in Product Quality, Quality Control, and Cal/Val
In order to have credibility in the production of ECVs, all the processing steps shall be completely described, characterized with an associated error characterization process
Quality Indicators (the ensemble of parameters needed to understand and exploit FCDRS and to produce ECVs) are essential elements of the whole

Lecomte_CalVal[1].pdf
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All data and information must be described to allow the production of the ECVs
Sensor:
Sensor Characteristics
Signal Processing
Error Characterisation at every level
Level-1 B
Definition of the parameters
Calibration
Processing algorithms
Assumptions and Hypothesis
Error characterisation
Level 2 +/ Merging / Fusion /Modeling
Definition of the parameters
Validation
Processing algorithms
Assumptions and Hypothesis
Error characterisation
21






CDRs and ECVs are required for Modeling 
Courtesy Rama Nemani, NASA Ames Research Center
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Processing Data into Information




Raw Sensor 
Data
Calibrated Radiances
Orthorectified
Thematic
Climate Data 
Record
Essential 
Climate
Variable

Assimilation
And
Modeling



Validation
Evaluation
Surface reflectance
Surface temperature
Albedo
Land cover
LAI
Surface water
Snow/ice
Fire disturbance
Radiative transfer
Modeling
Product-specific 
algorithms


Fundamental
Climate Data 
Record
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Many Quality Assurance Players – what is the real definition?
GEO - Group on Earth Observations 
CEOS – Committee on Earth Observation Satellites
QA4EO - (GEO/CEOS)
ASPRS – American Society for Remote Sensing and Photogrammetry
ISPRS – International  Society for Remote Sensing and Photogrammetry
JACIE – Joint Agency Commercial Imagery Evaluation http://calval.cr.usgs.gov/collaborations_partners/jacie/
Inter-agency Digital Imagery Working Group (IADIWG)
ESIP IQ Cluster - http://wiki.esipfed.org/index.php/Information_Quality
NASA QA Groups -  
NGA Geospatial Working Group
CALCON 
AGU
24


Many Quality Assurance Players – what is the real definition?

ISO - 
IEEE - 
GeoViQua - http://www.geoviqua.org/
GMES Quality - GMES Requirement Definition for Multi-Mission Generic Quality Control Standards – ESA Study by NPL to review existing quality assurance/control practices and propose strategies
Global Space-based Inter-Calibration System (GSICS)
http://gsics.wmo.int/
EGIDA - http://www.egida-project.eu/
Many More
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ISO Cal Val and QA Standards
CEOS WGCV and QA4EO team input to ISO
ISO -19159  - Geographic information - Calibration and validation of remote sensing imagery sensors and data
	 http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=32577
This International Specification defines the calibration and validation of identified airborne and space borne remote sensing imagery sensors and data.
The term calibration refers to geometry and radiometry, and includes the instrument calibration in a laboratory as well as in-situ calibration methods.
The validation  methods are split into process- and product-validation, and include the prerequisites for installing a validation environment.
ISO -19157 - Geographic information -- Data quality 
http://www.iso.org/iso/iso_catalogue/catalogue_tc/catalogue_detail.htm?csnumber=32575
This Technical Specification defines a set of measures for the data quality sub-elements identified in ISO 19113 Geographic information - Quality principles. 
The measures will be applicable when evaluating the quality of geographic datasets and assessing their fitness for their intended purpose. Multiple measures will be defined for each data quality sub-element, and the choice of which to use will depend on the type of the data and its intended purpose. 
Others – ISO 19115 (Metadata) and ISO 19130 (Sensor Models), and more
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Courtesy John Bates, NOAA and CEOS WGClimate
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Courtesy John Bates, NOAA and CEOS WGClimate
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http://disc.sci.gsfc.nasa.gov/giovanni
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How do we get .  .  .
Common definitions for quality indicators
Metadata
Calibration validation information
Different product algorithms
Different models
Difference in scales
MORE  ….

We need to define a framework
Greg Leptoukh - Data Quality discussion tomorrow
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Committee on Earth Observation Satellites - http://www.ceos.org/


Working Group on Calibration and Validation (WGCV) Subgroups

  Atmospheric Composition  	(ESA)

  Infrared Visible & Optical 
   Sensors                                 	(NPL)

  Land Product Validation      	(NASA)

  Microwave 	                  	(CSSAR)
 
  Synthetic Aperture Radar     	(DLR) 

  Terrain Mapping 	               	(UCL) 
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CEOS Structure 2010-2011
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Troika









Chair Agency
 ESA, EUMETSAT,
JAXA, NASA, NOAA
WGCV
WGISS
WGEdu
CEOS Executive Officer (CEO)
Virtual Constellations for GEO
Permanent Secretariat
Chair
USGS

Vice Chair
CSA
Chair
GISTDA

Vice Chair
JAXA
Chair
NOAA & INPE

Vice Chair
N/A
Atmospheric Composition
  - NASA
  - ESA

Precipitation
  - JAXA
  - NASA

Land Imaging
  - USGS
  - ISRO
  - INPE

Ocean Surface Topography
  - NOAA
  - EUMETSAT

WGCV=Working Group on Calibration and Validation
WGISS=Working Group on Information Systems and Services
WGEdu=Working Group on Education, Training and Capacity Building
WGClimate = Working Group on Climate

(1-year terms)
(2-year terms)
 Ocean Color Radiometry
  - EC-JRC
  - JAXA
  - NASA

 Ocean Surface Vector  
 Wind
  - NOAA
  - ISRO
  - EUMETSAT

Sea Surface Temperature
CEOS SBA Coordinators
  - Agriculture
  - Biodiversity
  - Climate
  - Disasters
  - Ecosystems
  - Energy
  - Health
  - Water
  - Weather
Strategic Implementation 
Team (SIT)
Chair: JAXA	    Vice Chair: NASA

Chair
Past Chair
Future Chair
INPE/Brazil
ISRO/India
Troika
ASI/Italy
Systems Engineering Office (SEO)
NASA
USGS (CEO) & 
NOAA (DCEO)

WGClimate
Chair
EC-JRC

Vice Chair
NOAA
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CEOS WGCV:IVOS “instrumented sites” (LandNet)







Reference stds for radiometric gain (land imagers) Ideally Need Ten!
Spatially uniform, bright, large (pixels from 10’s to 100’s m)	
Standardised procedures to aid characterisation (and for new sites)
Comparisons of “field measurement” instruments & techniques to ensure  
       consistency and “traceability”

Dome C


CEOS WGCV IVOS: “stability” Reference
standards:

      inaccessible for direct surface measurements but temporally stable
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GEOSS Quality Assurance Strategy
The Committee on Earth Observation Satellites (CEOS) Working Group on Calibration and Validation (WGCV) lead a group to develop a GEOSS Quality Assurance Strategy as a direct response to the GEO Task
GEO Task DA-06-02/DA-09-01a: GEOSS Quality Assurance Strategy
Develop a GEO data quality assurance strategy and implementation process, beginning with space-based observations and expanding to in-situ observations, taking account of existing associated GEOSS quality assurance work, and including the quality issues of derived Earth observation information products. 
A Quality Assurance framework for Earth Observation (QA4EO) has been established and is now being implemented within GEO and CEOS
Approved by WGCV (28th Plenary Meeting, Oct. 2008)
Endorsed by CEOS (22nd CEOS Plenary, Nov. 2008)
Reviewed by GSICS and WMO (early 2009)
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Quality Assurance Framework for Earth Observation (QA4EO)
http://QA4EO.org/
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WHAT IS QA4EO?
The  Quality Assurance framework for Earth Observation (QA4EO) principles: 
It is critical that data and derived products are easily accessible in an open manner and have associated with them an indicator of their quality traceable to reference standards (preferably SI) to enable users to assess its suitability for their application i.e. its “fitness for purpose”.

This Quality Indicator needs to be unequivocal in its interpretation and derivation , yet sufficiently flexible, to be implemented across the full range of EO activities which are coordinated through GEO.
40




QA4EO Workshops
CEOS Working Group on Calibration and Validation (WGCV) worked with many agencies/organizations to develop the QA4EO principles and operational implementation details during meetings and workshops




Geneva, WMO 
Oct. 2007 
Guiding principles
Gaithersburg, NIST May 2008 Establishing an operational framework
Antalya, TÜBİTAK Sept. 2009 
Facilitating Implementation
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QA4EO Essential Principle
Measurement/processes are only significant if their “quality” is specified
In order to achieve the vision of GEOSS, Quality Indicators (QIs) should be ascribed to data and products, at each stage of the data processing chain - from collection and processing to delivery.
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What QA4EO is…

it’s a general framework

based on 1 essential principle

and composed of 7 key guidelines 
These are “living documents” (i.e. v.4.0) and
they offer a flexible approach to allow 
the effort for the tailoring of the guidelines to be 
commensurate with the final objectives.
It is a user (costumer) driven process.
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The guidelines of QA4EO provide a template and guidance on how to achieve harmonization and interoperability in a robust manner.
● Achieve consistency amongst peers, 
● Provide advice and training for newcomers,
● Provide transparency of approach, and 
● Improve efficiency.

…and what is not 

…not a set of standards for QC/QA activities and processes that would limit competitiveness or innovation and evolution of technology and methodologies
…not a certification body
…not a framework developed with a top-down approach
…the QA4EO process and its implementation should
 not be judgemental and bureaucratic
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QA4EO Documents
The framework and key guideline documents were peer-reviewed by representatives from different Earth Observation communities 
Approved by WGCV (28th  Plenary Meeting, Oct. 2008)
Endorsed by CEOS (22nd CEOS Plenary, Nov. 2008)
Reviewed by World Meteorological Organization (WMO) and Global Space-based Inter-Calibration System (GSICS) (early 2009)
A guide was issued in order to provide a new user with an overview and guidance on getting started with QA4EO
QA4EO documents including the framework, key guidelines, and the guide can be found  on the QA4EO web site:  http://qa4eo.org/documentation.html



QA4EO Definitions
Quality Indicator
A mean of providing “a user” of data or derived product, (i.e. which is the results of a process) sufficient information to assess its suitability for a particular application.
This “information” should be based on a quantitative assessment of its traceability to an agreed reference measurement standard (ideally SI) but can be presented as numeric or text descriptor providing the quantitative linkage is defined

Traceability
Property of a measurement result whereby the result van be related to a reference through a documented unbroken chain of calibrations each contributing to the measurement uncertainty.
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Further Definitions
Reference (measurement) Standard:
Realization of the definition of a given quantity, ideally with stated quantity value and associated measurement uncertainty, used as a reference.
Can be individual or community defined.

Uncertainty:
Non-negative parameter characterising the dispersion of the quantity values that are being attributed to a measurand (quantity), based on the information used.
Where possible, this should be derived from an experimental evaluation but can also be an estimate based on other information, e.g. experience.
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QA4EO Guides
The QA4EO principles provide the framework and introduce the key guidelines:
QA4EO-QAEO-GEN-DQK-001 A guide to establish a Quality Indicator on a satellite sensor derived data product
QA4EO-QAEO-GEN-DQK-002 A guide to content of a documentary procedure to meet the Quality Assurance requirements of GEO
QA4EO-QAEO-GEN-DQK-003 A guide to “reference standards” in support of Quality Assurance requirements of QA4EO
QA4EO-QAEO-GEN-DQK-004 A guide to comparisons – organization, operation and analysis to establish measurement equivalence to underpin the QA requirements of QA4EO
QA4EO-QAEO-GEN-DQK-005 A guide to establishing validated models, algorithms and software to underpin the Quality Assurance requirements of QA4EO
QA4EO-QAEO-GEN-DQK-006 A guide to expression of uncertainty of measurements
QA4EO-QAEO-GEN-DQK-007 A guide to establishing quantitative evidence of traceability to underpin the Quality Assurance requirements of QA4EO





Why QA4EO?
Underpins unambiguous bias evaluation
Enables robust validation through international harmonisation of ground truth instrumentation and methods
  Facilitates interoperability:





- Sensor to sensor
- Across technical domains 
(e.g. optical / SAR)
- Observing platforms 
(Satellite, Aircraft, in-situ) 
- Understand and compare different models
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Allows new information services; e.g.,  
How much carbon in an acre of forest? 
And how sure are we?

Allows innovation in our efforts to monitor in the long-term for climate; i.e., 
SI traceability
NOT high-risk “normalization”

Allows integration of defined data for understood model output





Why QA4EO?


Implementation at various level of organization
Datasets provided to GEO will require information with Quality Indicators in order to support decision and policy makers 
QA4EO builds upon ‘best practice’ from all sectors, not just Earth Observation
Each entity is responsible for implementing QA4EO in its program
At Agency Level
Each Agency has to organise the QA4EO implementation at its own level
For Example: European Space Agency (ESA) has incorporated QA4EO in Calibration and Validation efforts
QA4EO is referenced in ESA statements of work and standards
Referenced in ISO standards
At CEOS level
WGCV is in charge of coordinating QA4EO at CEOS Level
At GEO and SBA levels
Workshop to identify the best setup to manage QA4EO at the GEO and SBA levels


Future QA4EO Activities
Harmonization and implementation is aided by QA4EO guidelines and methods are continually evolving
QA4EO is cross-cutting and is evolving to meet the needs of all SBAs by establishing case studies and training, currently, international partners are working this process via GEO/CEOS
Continuing to coordinate and define international joint efforts and activities
E.g.; Continuing to perform GEO/CEOS intercomparison and  intercalibration campaigns
GEO/CEOS is developing showcases highlighting the need for QA4EO
Showcases on Forest Carbon Tracking (FCT), Atmospheric Composition (AC), and Global Digital Elevation Models (DEM)
A questionnaire is under-development to help providers/users assess their QA4EO compliance
Future QA4EO Workshop on Providing Quality Information in Harmonized Earth Observation Data
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Future QA4EO Workshop
Workshop on Providing Quality Information in Harmonized Earth Observation Data by 2015
Hosted by UKSA at Rutherford Appleton Laboratory (RAL) near Oxford, UK on Oct 18-20, 2011
Key SBA implementation examples showing the benefit of and the need for enhanced quality in GEO and CEOS data and processes
Establish a roadmap of key objectives that will cover technical, coordination, and governance aspects of QA4EO
Your active participation is critical to moving forward with the GEO’s vision for a GEOSS
Workshop registration: http://qa4eo.org/index.html
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QA4EO Executive Summary
It is critical that data and derived products are easily accessible in an open manner and have associated with them an indicator of their quality traceable to reference standards (preferably SI) to enable users to assess its suitability for their application i.e. its “fitness for purpose”.

This Quality Indicator needs to be unequivocal in its interpretation and derivation, yet sufficiently flexible, to be implemented across the full range of EO activities which are coordinated through GEO.

This is the purpose of the  Quality Assurance framework for Earth Observation (QA4EO) established to achieve this task. 
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QA4EO Executive Summary
QA4EO implementation is supported by a framework document and a set of key guidelines to assist in its interpretation and implementation .

Organizations that fund and oversee the development and execution of Earth Observation programs are responsible for implementing the QA4EO key guidelines to their delivered data products

A GEO Oversight Panel, composed of diverse members throughout the EO community, are responsible for managing QA4EO documents, clearly communicating QA4EO concepts to data providers and users alike, and mediating QA4EO disputes between data providers and users
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Questions


U.S. Department of the Interior
U.S. Geological Survey

Joint Agency Commercial Imagery Evaluation (JACIE) Workshop
59



http://www.gmes.info/
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ESA initiative for GMES
QA4EO meeting held by ESA on February 18th, 2010

Comprehensive efforts are already put in place to reach complete traceability of measurements/processes and characterisation of instrument. Accessibility of documentation might be an issue.
The detail at which an instrument can be characterised can vary. Any made assumption should be clearly documented and be added in the error propagation chain. Some additional efforts might be required to achieve full error propagation at instrument level. The rigorous full QA4EO approach should be seen as a long term process. 
Long-term sustained cal/val programmes, independent of any specific mission, are essential for data gaps and long-term intercalibration between instruments. This is an issue with the current mission oriented budgets for cal/val activities.
The implementation of QA4EO needs to be tackled from a programmatic approach. 
It was recognised that QA4EO is also an opportunity for harmonisation at the international level and will allows dialogue between different expert groups in a constructive manner. 
61
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http://www.gse-promote.org/
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Federation of Earth Science Information Partners (ESIP) 
64

The Summer meeting, July 12-15, in Santa Fe, New Mexico. The overall theme of the meeting is “Data and Information Quality”. 
http://wiki.esipfed.org/index.php/Summer_2011_Meeting


ESA – NPL Effort
Effort by National Physics Laboratory (NRL) to support quality assurance of data
Lead by Dr. Nigel Fox (also lead of the CEOS WGCV IVOS subgroup)
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WMO-BIPM workshop
WMO-BIPM workshop on "Measurement Challenges for Global Observation Systems for Climate Change Monitoring: Traceability, Stability and Uncertainty" (WMO, 30th March to 1st April 2010)

The event reinforced the remarkable increase of awareness and attention that is being dedicated at the international level towards data quality issues.
Participants fully recognised the internationally-established Quality Assurance Framework for Earth Observation (QA4EO) as a keystone to assure the correct applicability of the products and the development of long-term studies based on complex interoperability requirements. 
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Special issue of the CJRS: “Terrestrial Reference Standard Test Sites for Post-Launch Calibration”




For this edition, the domain of interest is limited to IVOS.

This special journal issue focussed on how test sites provide important and convenient post-launch means of obtaining information to verify the performance of sensors.  
The paper submission deadline for this special issue was February 18, 2010, with a target publishing date of early 2011.
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The Guest Editors invite submissions that explore topics including, but not limited to, vicarious calibration, radiometric and geometric stability monitoring, land and sea surface temperature, modulation transfer function (MTF), geolocation, signal-to-noise ratio (SNR), band-to-band, stray light, spectral, uniformity, and temporal effects 

CEOS Land Surface Imaging 
LSI Constellation Portal:  “Mid-Resolution Optical Land Surface Imaging Satellite Systems”  -- Information and Enhanced Data Access
Now online at http://wgiss.ceos.org/lsip







ALSO, LSI Mid-resolution constellation requirements drafted
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QA4EO Strategic Implementation Team for GEO
GEO Secretariat experts have been tasked to 'contribute' one dataset and associated authority per SBA to QA4EO implementation.
Separate implementation at  CEOS and GEO levels of QA4EO
CEOS implements the “space segment” QA4EO processes and supports the GEO QA4EO “space segment” components for the whole of GEOSS
WGCV acts as the point of contact for the CEOS QA4EO efforts
CEOS SIT/SEC Action for QA4EO Web and Secretariat Support
69
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		1972.65		1975.2876712329		1979.3534246575		1982.84		1984.62		1972.65

		1972.7		1975.3369863014		1979.4520547945		1983.06		1985.01		1972.7

		1972.75		1975.4356164384		1979.8465753425		1983.28		1985.36		1972.75

		1973.24		1975.5342465753		1980.0438356164		1983.37		1985.49		1973.24

		1973.29		1975.7315068493		1980.6356164384		1983.41		1985.58		1973.29

		1973.39		1976.2246575342		1980.6849315069		1983.54		1985.62		1973.39

		1973.44		1976.2739726027		1981.2246575342		1983.59		1985.75		1973.44

		1973.78		1976.3232876712		1982.3095890411		1992.22		1985.84		1973.78

		1974.13		1976.6684931507		1982.5068493151		1992.26		1985.97		1974.13

		1974.18		1976.7671232877		1982.9506849315		1992.3		1986.1		1974.18

		1974.28		1977.2575342466		1983		1992.44		1986.19		1974.28

		1974.42		1977.4054794521						1986.32		1974.42

		1974.47		1977.7506849315						1986.37		1974.47

		1974.52		1978.3424657534						1986.45		1974.52

		1974.62		1978.4410958904						1986.67		1974.62

		1975.12		1978.7369863014						1986.89		1975.12

		1975.41		1979.1315068493						1986.98		1975.41

		1975.9		1979.2794520548						1987.07		1975.9

		1976.2		1979.3780821918						1987.2		1976.2

		1976.3		1979.5260273973						1987.42		1976.3

		1976.4		1979.7232876712						1987.51		1976.4

		1976.5		1979.8219178082						1987.68		1976.5

		1976.79		1980.6602739726						1987.77		1976.79

		1977.42		1980.7095890411						1987.86		1977.42

		1977.72		1981.2						1987.99		1977.72

		1977.82		1981.4465753425						1988.03		1977.82

				1981.6438356164						1988.21

				1982.0383561644						1988.25

										1988.34

										1988.38

										1988.47

										1988.56

										1988.6

										1988.69

										1988.73

										1988.78

										1992.5

										1992.55

										1992.76



L-1
μ=173.17

L-2
μ=158.20

L-3
μ=162.35

L-4
μ=149.09

L-5
μ=161.41

Landsat-1

Landsat-2

Landsat-3

Landsat-4

Landsat-5

#REF!

Digital Year

TOA Normalized Radiance (W/m2umsr)

Landsat 1-5 MSS Band-2(Spectral Radiance Vs Time)

172.9697007874

157.1795433071

163.3360888189

149.4497729764

158.6816391608

1

177.2141102362

156.3346393701

163.8549666142

146.4164354268

154.6041401467

183.326

157.3517322835

162.1735514961

148.8766427717

163.2669002487

170.4002677165

155.5596992126

152.2809244094

149.8397954016

165.2244205236

172.0256692913

157.1912062992

168.1253952756

152.2563325984

161.837574727

178.4466141732

156.1612818898

162.814279685

152.5843618268

161.9735485487

172.7662677165

155.4994251969

162.8636173228

148.4100113386

158.3262852903

168.8993543307

158.2181440945

164.4633007874

145.3889143937

157.7746108786

168.9402519685

156.5472834646

169.2482777953

145.4050862362

153.1280085273

168.6850393701

160.6644338583

155.7023092913

150.7450427717

160.5959264547

171.8427874016

158.8775811024

161.0058614173

150.6491061417

153.1647814764

175.9012598425

163.8620457032

174.0081889764

159.3583685039

162.7273028895

170.0277165354

157.8857165354

163.6054297027

172.8351496063

160.2833818898

161.6354704889

170.2537952756

158.3485141732

159.6074344071

174.6274015748

156.9707968504

159.4703747317

168.4507874016

157.697815748

159.1043044675

169.8772440945

157.8530551181

158.0351429886

172.2855748032

160.7779401575

163.9213505227

174.1203149606

154.8388976378

168.3854254041

171.6842834646

157.6643228346

164.0623435093

173.18

158.2520590551

163.8214970708

180.096

157.4911496063

161.0346386839

177.0760944882

162.6397968504

163.6490705715

172.5874015748

160.3536141732

158.6786908843

157.7040629921

161.058818294

163.8269173228

164.7264002029

165.6455471531

166.9046509941

167.2330135318

162.853876213

165.2502025487

162.7882130602

165.2768158564

162.8021216809

158.3611010744

156.8855084495

155.0920536519



Band-4

		Digital Yr				Original Normalized Radiance Values		Mapped Normalized Radiance Values

		1972.65		0.30		85.94		93.53				Landsat-1		904.0		287.8

		1972.7		0.31		89.99		97.93				Landsat-2		906.0		288.4

		1972.75		0.33		93.76		102.04				Landsat-3		910.0		289.7

		1973.24		0.32		91.23		99.29				Landsat-4		878.0		279.5

		1973.29		0.32		91.30		99.36				Landsat-5		870.0		276.9

		1973.39		0.33		95.35		103.77

		1973.44		0.30		86.91		94.58

		1973.78		0.32		91.44		99.51

		1974.13		0.33		94.49		102.83

		1974.18		0.33		94.15		102.46

		1974.28		0.32		91.88		99.99

		1974.42		0.33		94.96		103.35

		1974.47		0.30		87.38		95.10

		1974.52		0.29		83.47		90.84

		1974.62		0.29		82.12		89.37

		1975.12		0.32		92.12		100.25

		1975.41		0.31		89.09		96.96

		1975.9		0.33		94.07		102.37

		1976.2		0.33		96.24		104.73

		1976.3		0.32		90.65		98.65

		1976.4		0.33		95.10		103.50

		1976.5		0.28		81.48		88.67

		1976.79		0.30		86.86		94.53

		1977.42		0.33		93.75		102.03

		1977.72		0.31		87.99		95.76

		1977.82		0.31		90.36		98.33		90.46		98.45

		1975.29		0.34		96.77		98.06		0.94		1.02

		1975.34		0.34		98.37		99.68				-2.15%

		1975.44		0.33		94.37		95.63

		1975.53		0.29		85.02		86.16

		1975.73		0.32		93.24		94.49

		1976.22		0.36		102.54		103.91

		1976.27		0.34		98.22		99.53

		1976.32		0.34		97.45		98.76

		1976.67		0.30		85.71		86.85

		1976.77		0.33		95.94		97.23

		1977.26		0.35		101.01		102.37

		1977.41		0.33		93.80		95.06

		1977.75		0.34		96.71		98.00

		1978.34		0.33		93.74		95.00

		1978.44		0.33		94.10		95.36

		1978.74		0.30		85.08		86.22

		1979.13		0.33		95.05		96.32

		1979.28		0.32		93.55		94.80

		1979.38		0.33		95.88		97.16

		1979.53		0.34		98.80		100.12

		1979.72		0.30		85.96		87.11

		1979.82		0.33		95.32		96.60

		1980.66		0.29		84.21		85.34

		1980.71		0.30		87.59		88.76

		1981.20		0.34		98.86		100.18

		1981.45		0.31		89.75		90.95

		1981.64		0.28		80.77		81.85

		1982.04		0.34		97.98		99.29		93.42		94.67

		1979.35		0.35		100.86		100.38		0.97		0.98

		1979.45		0.32		93.26		92.81				1.78%

		1979.85		0.34		97.08		96.61

		1980.04		0.30		87.82		87.40

		1980.64		0.32		91.53		91.09

		1980.68		0.29		83.52		83.12

		1981.22		0.33		96.55		96.09

		1982.31		0.35		101.38		100.90

		1982.51		0.34		98.09		97.62

		1982.95		0.31		90.98		90.54

		1983.00		0.35		100.00		99.52		94.64		94.19

		1982.84		0.348		97.15		100.54		0.98		0.98

		1983.06		0.320		89.43		92.55				2.28%

		1983.28		0.338		94.38		97.67

		1983.37		0.324		90.50		93.65

		1983.41		0.319		89.22		92.33

		1983.54		0.329		91.90		95.11

		1992.22		0.334		93.47		96.74

		1992.26		0.331		92.60		95.83

		1992.30		0.365		102.04		105.60

		1992.44		0.331		92.46		95.68		93.31		96.57

		1984.62		0.30		83.14		83.14		0.97		1.00

		1985.01		0.35		97.14		97.14				-0.19%

		1985.36		0.36		100.17		100.17

		1985.49		0.37		101.11		101.11

		1985.58		0.32		88.81		88.81

		1985.62		0.33		91.27		91.27

		1985.75		0.32		89.18		89.18

		1985.84		0.34		95.04		95.04

		1985.97		0.35		95.57		95.57

		1986.1		0.36		101.04		101.04

		1986.19		0.34		92.99		92.99

		1986.32		0.37		101.26		101.26

		1986.37		0.35		97.84		97.84

		1986.45		0.34		94.83		94.83

		1986.67		0.32		88.86		88.86

		1986.89		0.35		98.20		98.20

		1986.98		0.34		95.30		95.30

		1987.07		0.33		92.34		92.34

		1987.2		0.34		93.07		93.07

		1987.42		0.32		88.74		88.74

		1987.51		0.39		109.17		109.17

		1987.68		0.36		98.51		98.51

		1987.77		0.35		97.76		97.76

		1987.86		0.35		96.52		96.52

		1987.99		0.38		104.60		104.60

		1988.03		0.35		97.27		97.27

		1988.21		0.37		102.82		102.82

		1988.25		0.38		106.50		106.50

		1988.34		0.38		105.76		105.76

		1988.38		0.35		95.85		95.85

		1988.47		0.35		97.86		97.86

		1988.56		0.31		85.87		85.87

		1988.6		0.36		98.96		98.96

		1988.69		0.32		88.54		88.54

		1988.73		0.36		98.54		98.54

		1988.78		0.35		98.00		98.00

		1992.5		0.36		100.84		100.84

		1992.55		0.33		91.33		91.33

		1992.76		0.36		98.34		98.34		96.38		96.38
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Original Normalized Radiance Values

Mapped Normalized Radiance Values

Digital Year

Normalized Radaince

Band-4
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Band-3

		Digital Yr		Average Values of Each Landsat		Original Normalized Radiance Values		Mapped Normalized Radiance Values						Band-1Esun		Band-3Esun/pi

		1972.65		0.351		142.47		136.31				Landsat-1		1276.0		406.2

		1972.7		0.357		144.91		138.81				Landsat-2		1269.0		403.9

		1972.75		0.367		149.07		143.04				Landsat-3		1289.0		410.3

		1973.24		0.357		145.03		138.92				Landsat-4		1260.0		401.1

		1973.29		0.358		145.43		139.34				Landsat-5		1253.0		398.9

		1973.39		0.369		150.00		143.99

		1973.44		0.349		141.58		135.41

		1973.78		0.350		142.34		136.19

		1974.13		0.354		143.95		137.82

		1974.18		0.354		143.66		137.53

		1974.28		0.357		145.00		138.90

		1974.42		0.367		149.00		142.97

		1974.47		0.351		142.71		136.56

		1974.52		0.340		138.00		131.76

		1974.62		0.342		138.89		132.67

		1975.12		0.351		142.41		136.25

		1975.41		0.356		144.50		138.38

		1975.9		0.365		148.38		142.34

		1976.2		0.357		145.11		139.01

		1976.3		0.358		145.31		139.21

		1976.4		0.367		149.13		143.10

		1976.5		0.342		139.07		132.85

		1976.79		0.351		142.67		136.51

		1977.42		0.366		148.83		142.80

		1977.72		0.355		144.23		138.11

		1977.82		0.357		145.06		138.96		144.49		138.37

		1975.29		0.353		142.56		141.53		1.01		0.97

		1975.34		0.356		143.86		142.90				2.99%

		1975.44		0.352		142.25		141.19

		1975.53		0.334		135.04		133.59

		1975.73		0.346		139.80		138.62

		1976.22		0.360		145.36		144.48

		1976.27		0.354		142.95		141.94

		1976.32		0.357		144.03		143.07

		1976.67		0.338		136.63		135.27

		1976.77		0.354		143.11		142.10

		1977.26		0.361		145.69		144.83

		1977.41		0.352		142.36		141.31

		1977.75		0.358		144.60		143.68

		1978.34		0.352		142.30		141.25

		1978.44		0.356		143.64		142.66

		1978.74		0.336		135.72		134.31

		1979.13		0.351		141.98		140.91

		1979.28		0.353		142.60		141.57

		1979.38		0.356		143.80		142.83

		1979.53		0.363		146.47		145.65

		1979.72		0.338		136.37		134.99

		1979.82		0.353		142.67		141.64

		1980.66		0.337		136.00		134.60

		1980.71		0.342		138.09		136.80

		1981.20		0.363		146.45		145.63

		1981.45		0.348		140.61		139.47

		1981.64		0.329		133.05		131.49																												2.99%

		1982.04		0.364		147.21		146.43		141.61		140.53

		1979.35		0.341		139.87		144.81		0.99		0.99

		1979.45		0.330		135.23		140.01				1.48%

		1979.85		0.332		136.27		141.08

		1980.04		0.308		126.48		130.95

		1980.64		0.337		138.21		143.09

		1980.68		0.316		129.62		134.20

		1981.22		0.330		135.30		140.08

		1982.31		0.340		139.65		144.58

		1982.5068493151		0.342		140.38		145.33

		1982.9506849315		0.317		129.96		134.54

		1983		0.336		137.76		142.62		135.34		140.12

		1982.84		0.335		134.22		141.16		0.95		0.98

		1983.06		0.324		129.95		136.66				1.77%

		1983.28		0.336		134.65		141.61

		1983.37		0.331		132.68		139.54

		1983.41		0.331		132.67		139.53

		1983.54		0.334		134.11		141.04

		1983.59		0.310		124.19		130.61

		1992.22		0.339		135.78		142.80

		1992.26		0.335		134.23		141.17

		1992.3		0.353		141.61		148.93

		1992.44		0.338		135.47		142.48		133.59		140.50

		1984.62		0.328		130.87		130.87		0.94		0.99

		1985.01		0.349		141.86		141.86				1.50%

		1985.36		0.361		146.82		146.82

		1985.49		0.363		147.64		147.64

		1985.58		0.340		138.06		138.06

		1985.62		0.344		139.86		139.86

		1985.75		0.338		137.40		137.40

		1985.84		0.348		141.15		141.15

		1985.97		0.342		138.86		138.86

		1986.1		0.360		146.32		146.32

		1986.19		0.339		137.65		137.65

		1986.32		0.361		146.67		146.67

		1986.37		0.355		144.24		144.24

		1986.45		0.351		142.71		142.71

		1986.67		0.339		137.64		137.64

		1986.89		0.358		145.50		145.50

		1986.98		0.353		143.56		143.56

		1987.07		0.350		142.22		142.22

		1987.2		0.351		142.60		142.60

		1987.42		0.352		143.10		143.10

		1987.51		0.373		151.56		151.56

		1987.68		0.357		145.05		145.05

		1987.77		0.356		144.63		144.63

		1987.86		0.352		143.07		143.07

		1987.99		0.365		148.45		148.45

		1988.03		0.350		142.35		142.35

		1988.21		0.359		145.94		145.94

		1988.25		0.367		149.08		149.08

		1988.34		0.365		148.26		148.26

		1988.38		0.353		143.38		143.38

		1988.47		0.357		144.83		144.83

		1988.56		0.332		134.68		134.68

		1988.6		0.357		144.84		144.84

		1988.69		0.338		137.47		137.47

		1988.73		0.357		144.97		144.97

		1988.78		0.354		143.76		143.76

		1992.5		0.349		141.82		141.82

		1992.55		0.333		135.24		135.24

		1992.76		0.342		138.77		138.77		142.64
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Landsat-2

Landsat-3
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Landsat-5

Digital Year

TOA Normalized Radiance (W/m2umsr)

TOA Radiance Derived over Sonoran Desert as apparently seen by Landsat-5 since 1972, Band-4
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Original Normalized Radiance Values

Mapped Normalized Radiance Values

Digital Year

Normalized Radiance
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Band-2(Final FInal)
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TOA Normalized Radiance (W/m2umsr)

TOA  Radiance Derived over Sonoran Desert as apparently seen by Landsat-5 since 1972,
Band-3
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Band-1  (Final Final) 
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Digital Year

TOA Normalized  Radiance(Wm-2um-1sr-1)

Landsat 1-5 MSS Band-3 (Spectral Radiance Vs Time)
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Sheet1

		Propogated Time Dependent Factor from Landsat-2  at the Cross Cal point of L1 and L2 (1976.46)										Digital Yr		Average Values of Each Landsat		Original Normalized Radiance Values		Radiance Value with Gain		Radiance Value with Gain and TDF		Gain TDF and Bias												Band-1Esun		Band-1Esun/pi

												1972.65		0.343		172.97		152.99		154.78		164.75										Landsat-1		1584.0		504.2

												1972.70		0.351		177.21		156.75		158.58		168.55										Landsat-2		1559.0		496.3

												1972.75		0.364		183.33		162.15		164.05		174.02										Landsat-3		1571.0		500.1

												1973.24		0.338		170.40		150.72		152.49		162.45										Landsat-4		1593.0		507.1

												1973.29		0.341		172.03		152.16		153.94		163.90										Landsat-5		1595.0		507.7

												1973.39		0.354		178.45		157.84		159.69		169.65

												1973.44		0.343		172.77		152.81		154.60		164.57

												1973.78		0.335		168.90		149.39		151.14		161.11

												1974.13		0.335		168.94		149.43		151.18		161.14

												1974.18		0.335		168.69		149.20		150.95		160.91

												1974.28		0.341		171.84		151.99		153.78		163.74

		1.012										1974.42		0.349		175.90		155.58		157.41		167.37

		the Cross Cal point of L2 and L3 (1980.13)										1974.47		0.345		174.01		153.91		155.71		165.68

												1974.52		0.337		170.03		150.39		152.15		162.12

												1974.62		0.343		172.84		152.87		154.66		164.63

												1975.12		0.338		170.25		150.59		152.35		162.32

						0.895114						1975.41		0.346		174.63		154.46		156.27		166.23

												1975.90		0.334		168.45		148.99		150.74		160.70

												1976.20		0.337		169.88		150.26		152.02		161.98

												1976.30		0.342		172.29		152.39		154.17		164.14

												1976.40		0.345		174.12		154.01		155.81		165.78

				0.895114								1976.50		0.340		171.68		151.85		153.63		163.60

												1976.79		0.343		173.18		153.18		154.97		164.94

												1977.42		0.357		180.10		159.29		161.16		171.12

												1977.72		0.351		177.08		156.62		158.46		168.42

												1977.82		0.342		172.59		152.65		154.44		164.41		173.17		154.97		164.93

						170.758083						1975.29		0.32		157.18		168.76		171.38		164.17		1.07				1.02

												1975.34		0.32		156.33		167.86		170.43		163.22						-2.18%

												1975.44		0.32		157.35		168.95		171.49		164.27

												1975.53		0.31		155.56		167.02		169.48		162.27

												1975.73		0.32		157.19		168.78		171.15		163.94

												1976.22		0.31		156.16		167.67		169.76		162.55						2.34%

												1976.27		0.31		155.50		166.96		169.02		161.80

												1976.32		0.32		158.22		169.88		171.94		164.73

												1976.67		0.32		156.55		168.08		169.94		162.73

												1976.77		0.32		160.66		172.51		174.36		167.14

												1977.26		0.32		158.88		170.59		172.15		164.93

												1977.41

												1977.75		0.32		159.36		171.10		172.40		165.18

												1978.34		0.32		157.89		169.52		170.48		163.27

												1978.44		0.32		160.28		172.10		173.02		165.80

												1978.74		0.32		158.35		170.02		170.77		163.56

												1979.13		0.32		156.97		168.54		169.07		161.86

												1979.28		0.32		157.70		169.32		169.78		162.56

												1979.38		0.32		157.85		169.49		169.89		162.68

												1979.53		0.32		160.78		172.63		172.96		165.74

												1979.72		0.31		154.84		166.25		166.46		159.25

												1979.82		0.32		157.66		169.28		169.45		162.23

												1980.66		0.32		158.25		169.92		169.63		162.42

												1980.71		0.32		157.49		169.10		168.79		161.58

												1981.20		0.33		162.64		174.63		174.04		166.82

												1981.45		0.32		160.35		172.17		171.46		164.25

												1981.64		0.32		157.70		169.33		168.52		161.31

												1982.04		0.33		163.83		175.90		174.85		167.63		158.20		170.84		163.63

												1979.35		0.327		163.34				163.9078		163.908		0.98				1.01

												1979.45		0.328		163.85				164.4285		164.428						-1.37%

												1979.85		0.324		162.17				162.7412		162.741

												1980.04		0.305		152.28				152.8139		152.814

												1980.64		0.336		168.13				168.7138		168.714

												1980.68		0.326		162.81				163.3841		163.384

												1981.22		0.326		162.86				163.4336		163.434

												1982.31		0.329		164.46				165.0389		165.039

												1982.51		0.338		169.25				169.8406		169.841

												1982.95		0.311		155.70				156.2473		156.247

												1983.00		0.322		161.01				161.5694		161.569		162.35		162.92		162.92

												1982.84		0.295		149.45				161.4506		161.451		1.01				1.01

												1983.06		0.289		146.42				158.1737		158.174						-0.93%

												1983.28		0.294		148.88				160.8314		160.831

												1983.37		0.295		149.84				161.8719		161.872

												1983.41		0.300		152.26				164.4825		164.483

												1983.54		0.301		152.58				164.8369		164.837

												1983.59		0.293		148.41				160.3273		160.327

												1992.22		0.287		145.39				157.0636		157.064

												1992.26		0.287		145.41				157.0811		157.081

												1992.30		0.297		150.75				162.8499		162.850

												1992.44		0.297		150.65				162.7462		162.746		149.09		161.07		161.07

												1984.62		0.313		158.68				158.6816		158.682		0.92				1.00

												1985.01		0.305		154.60				154.6041		154.604						0.21%

												1985.36		0.322		163.27				163.2669		163.267

												1985.49		0.325		165.22				165.2244		165.224

												1985.58		0.319		161.84				161.8376		161.838

												1985.62		0.319		161.97				161.9735		161.974

												1985.75		0.312		158.33				158.3263		158.326

												1985.84		0.311		157.77				157.7746		157.775

												1985.97		0.302		153.13				153.1280		153.128

												1986.1		0.316		160.60				160.5959		160.596

												1986.19		0.302		153.16				153.1648		153.165

												1986.32		0.323		163.86				163.8620		163.862

												1986.37		0.321		162.73				162.7273		162.727

												1986.45		0.322		163.61				163.6054		163.605

												1986.67		0.318		161.64				161.6355		161.635

												1986.89		0.314		159.61				159.6074		159.607

												1986.98		0.314		159.47				159.4704		159.470

												1987.07		0.313		159.10				159.1043		159.104

												1987.2		0.311		158.04				158.0351		158.035

												1987.42		0.323		163.92				163.9214		163.921

												1987.51		0.332		168.39				168.3854		168.385

												1987.68		0.323		164.06				164.0623		164.062

												1987.77		0.323		163.82				163.8215		163.821

												1987.86		0.317		161.03				161.0346		161.035

												1987.99		0.322		163.65				163.6491		163.649

												1988.03		0.313		158.68				158.6787		158.679

												1988.21		0.317		161.06				161.0588		161.059

												1988.25		0.324		164.73				164.7264		164.726

												1988.34		0.326		165.65				165.6455		165.646

												1988.38		0.329		166.90				166.9047		166.905

												1988.47		0.329		167.23				167.2330		167.233

												1988.56		0.321		162.85				162.8539		162.854

												1988.6		0.325		165.25				165.2502		165.250

												1988.69		0.321		162.79				162.7882		162.788

												1988.73		0.326		165.28				165.2768		165.277

												1988.78		0.321		162.80				162.8021		162.802

												1992.5		0.312		158.36				158.3611		158.361

												1992.55		0.309		156.89				156.8855		156.886

												1992.76		0.305		155.09				155.0921		155.092		161.41		161.41		161.41
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Original Normalized Radiance Values

Gain TDF and Bias

Before and After Mapping plot Band-2
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TOA  Radiance Derived over Sonoran Desert as apparently seen by Landsat-5 since 1972, Band-2
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Radiance Value with Gain

Radiance Value with Gain and TDF

Landsat-2( Band-2)

y = 0.53916x - 896.76
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		Propogated Time Dependent Factor from Landsat-2  at the Cross Cal point of L1 and L2 (1976.46)																Digital Yr				Original Normalized Radiance Values				Radiance Value with Gain		Mapped Normalized Radiance Values		Mapped Normalized Radiance Values(w/ Propagated TDF)				Band-1Esun		Band-1Esun/pi

																		1972.65		0.261		153.64		0.9413		144.62				151.13		Landsat-1		1852.0		589.5																						1972.65		149.0247238028

																		1972.7		0.271		159.98				150.59				157.36		Landsat-2		1856.0		590.8																						1972.7		155.1739713602

								1.01452										1973.24		0.262		154.44		TDF from L2		145.37				151.91		Landsat-3		1860.0		592.1																						1972.75

								1.01144										1973.29		0.263		155.08		1.0143		145.98				152.55		Landsat-4		1851.0		589.2																						1973.24		149.7977400804

								1.01124										1973.39		0.268		157.81				148.54				155.23		Landsat-5		1849.0		588.6																						1973.29		150.4278861845

								1.01500										1973.44		0.262		154.29		TDF from L3		145.24				151.77																												1973.39		153.0688337163

								1.00927										1973.78		0.261		154.11		1.0303		145.06				151.59																												1973.44		149.6605179803

								1.00544		1.01229								1974.13		0.262		154.64				145.57				152.12																												1973.78		149.4776680696

												1.057842451						1974.18		0.260		153.51				144.50				151.00																												1974.13		150.0003918684

																		1974.28		0.260		153.35				144.35				150.84																												1974.18		148.9021847235		142.5176560412

																		1974.42		0.262		154.27				145.22				151.75																												1974.28		148.746484167

		1.0143																1974.47		0.261		154.07				145.02				151.55																												1974.42		149.6389738923		0.1532794029		0.1462868896

																		1974.52		0.253		148.94				140.20				146.51																												1974.47		149.4399364622		0.0005815292

																		1974.62		0.259		152.58				143.62				150.08																												1974.52		144.4692530996

		Propogated Time Dependent Factor from Landsat-3  at the Cross Cal point of L2 and L3 (1980.13)								FOR L1								1975.12		0.264		155.71				146.57				153.17																												1974.62		147.9961624652

						141.87392		1.0141038988		140.3084466667								1975.41		0.261		153.92				144.89				151.41																												1975.12		151.034911536

										Propagated TDF of L3 to L2								1975.9		0.271		159.66				150.29				157.05																												1975.41		149.3026295055

						139.8674		1.0285894736										1976.2		0.260		153.39				144.39				150.89																												1975.9		154.8662728709

						139.18402		1.0336178997		1.0254370907								1976.3		0.264		155.39				146.27				152.85																												1976.2		148.7881824383

		1.0303						0.0009152		-1.5738287								1976.4		0.262		154.42				145.36				151.90																												1976.3		150.7235316371

		where 1983.05 is the Xcal pt of L3 and L4																1976.5		0.263		154.87				145.78				152.34																												1976.4		149.7858366792

																TDF(K(T))		1976.79		0.269		158.36				149.07				155.78		154.84		145.75		152.31																						1976.5		150.2216234481

				146.98												1.0189		1975.29		0.233		137.79		Gain for L2		144.51		147.25		151.71		1.02				1.00																						1976.79		153.6095173617

																1.0187		1975.34		0.234		138.19		1.0488		144.93		147.65		152.12						-0.37%

		0.9837														1.0184		1975.44		0.234		138.38				145.13		147.80		152.27				0.05

																1.0180		1975.53		0.235		139.07		1.0303		145.85		148.47		152.97

		1.0806														1.0172		1975.73		0.235		138.76				145.53		148.03		152.51																														288.35

																1.0152		1976.22		0.229		135.55				142.17		144.33		148.70

		147.20														1.0150		1976.27		0.234		138.38				145.13		147.31		151.77

		147.72														1.0148		1976.32		0.234		138.45				145.21		147.36		151.83

																1.0135		1976.67		0.238		140.88				147.75		149.74		154.28

										313.9						1.0131		1976.77		0.239		141.15				148.04		149.97		154.51

																1.0112		1977.26		0.235		138.67				145.44		147.06		151.51

																1.0106		1977.41		0.234		138.49				145.25		146.78		151.23

																1.0092		1977.75		0.236		139.55				146.36		147.71		152.18

																1.0069		1978.34		0.236		139.71				146.52		147.54		152.00

																1.0065		1978.44		0.241		142.30				149.24		150.21		154.76

																1.0054		1978.74		0.240		141.56				148.47		149.27		153.79

																1.0038		1979.13		0.239		141.14				148.03		148.60		153.10

																1.0033		1979.28		0.239		140.92				147.80		148.28		152.77

																1.0029		1979.38		0.235		138.96				145.74		146.16		150.58

																1.0023		1979.53		0.237		139.87				146.70		147.04		151.49

																1.0016		1979.72		0.236		139.20				146.00		146.22		150.65

																1.0012		1979.82		0.237		139.94				146.76		146.94		151.39

																0.9980		1980.66		0.238		140.84				147.71		147.41		151.87

																0.9978		1980.71		0.236		139.33				146.13		145.80		150.22

						150.9502675										0.9959		1981.20		0.242		142.90				149.87		149.26		153.78

																0.9950		1981.45		0.241		142.44				149.39		148.64		153.14

																0.9942		1981.64		0.240		141.57				148.48		147.62		152.09

																0.9927		1982.04		Outliers												139.78		146.60		152.19

		151.549555		0		21105.1109539905		0.0000		0.85483401336700		140.116945037				1.0386		1979.35		0.235		139.26		Gain for L3		146.07				151.72		0.92				1.00

				0				0.0000		0.72200757275107		142.2249989113				1.0376		1979.45		0.239		141.50		1.0489		148.42				154.00						-0.30%

				154.2621799987				0.0075		0.13742351752234		140.3513959585				1.0333		1979.85		0.237		140.21				147.07				151.97

				0				0.0000		-0.14716576263496		137.5959759696				1.0312		1980.04		0.233		137.74				144.48				148.99

				0				0.0000		-1.02320088644345		141.8036691923				1.0249		1980.64		0.241		142.83				149.81				153.54

				0				0.0000		-1.07566967805977		139.1950177235				1.0244		1980.68		0.237		140.27				147.13				150.72

				0				0.0000		-1.83895349535118		137.9225917802				1.0187		1981.22		0.236		139.76				146.60				149.34																																																																				0.0788190326

				0				0.0000		-3.40674246970880		138.4797378453				1.0075		1982.31		0.240		141.89				148.82				149.94

				0				0.0000		-3.79937306949680		142.5671639384				1.0055		1982.51		0.247		146.37				153.52				154.37

				0				0.0000		-4.30148138051860		137.6066446037				1.0010		1982.95		0.240		141.91				148.85				149.00

		3.64657534246567		0				0.0000		-4.53322617560752		142.6824785488				1.0005		1983.00		0.249		147.22				154.41				154.49		141.72		148.65		151.64

										-1.67		140.05						1982.84		0.227		133.95		Gain for L3		151.88				151.88		0.93				1.00

																		1983.06		0.229		135.10		1.1338		153.18				153.18						0.07%

																		1983.28		0.224		132.25				149.94				149.94

										Numerator		0.052767						1983.37		0.228		134.08				152.03				152.03

												0.000531						1983.41		0.227		133.60				151.48				151.48

																		1983.54		0.226		132.96				150.75				150.75

																		1992.22		0.225		132.85				150.62				150.62

										0								1992.26		0.222		131.02				148.55				148.55

																		1992.3		0.227		133.81				151.72				151.72

																		1992.44		0.233		137.27				155.64				155.64		133.69		151.58		151.58

																		1984.62		0.254		149.40				149.40				149.40		0.88				1.00

																		1985.01		0.254		149.38				149.38				149.38						0.11%

																		1985.36		0.259		152.53				152.53				152.53

																		1985.49		0.261		153.64				153.64				153.64

																		1985.58		0.258		152.06				152.06				152.06

																		1985.62		0.256		150.43				150.43				150.43

																		1985.75		0.256		150.64				150.64				150.64

																		1985.84		0.252		148.32				148.32				148.32

																		1985.97		0.251		147.58				147.58				147.58

																		1986.1		0.260		152.99				152.99				152.99

																		1986.19		0.247		145.23				145.23				145.23

																		1986.32		0.258		152.09				152.09				152.09

																		1986.37		0.258		151.78				151.78				151.78

																		1986.45		0.260		152.91				152.91				152.91																																								-0.1365926117

																		1986.67		0.259		152.36				152.36				152.36

																		1986.89		0.257		151.17				151.17				151.17

																		1986.98		0.262		154.40				154.40				154.40

																		1987.07		0.258		151.98				151.98				151.98

																		1987.2		0.254		149.30				149.30				149.30

																		1987.42		0.260		152.92				152.92				152.92

																		1987.51		0.264		155.29				155.29				155.29

																		1987.68		0.260		153.13				153.13				153.13

																		1987.77		0.261		153.88				153.88				153.88

																		1987.86		0.259		152.25				152.25				152.25

																		1987.99		0.266		156.74				156.74				156.74

																		1988.03		0.259		152.55				152.55				152.55

																		1988.21		0.259		152.57				152.57				152.57

																		1988.25		0.260		153.30				153.30				153.30

																		1988.34		0.258		151.94				151.94				151.94

																		1988.38		0.262		154.07				154.07				154.07

																		1988.47		0.260		153.01				153.01				153.01

																		1988.56		0.255		150.01				150.01				150.01

																		1988.6		0.257		151.30				151.30				151.30

																		1988.69		0.259		152.56				152.56				152.56

																		1988.73		0.261		153.77				153.77				153.77

																		1988.78		0.259		152.38				152.38				152.38

																		1992.5		0.257		151.12				151.12				151.12

																		1992.55		0.255		150.33				150.33				150.33

																		1992.76		0.249		146.70				146.70				146.70

																														151.74

																																151.74				151.74
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L-1
μ=152.31

L-2
μ=152.19

L-3
μ=151.64

L-4
μ=151.58

L-5
μ=151.74

Landsat-1

Landsat-2

Landsat-3

Landsat-4

Landsat-5

Digital Year

TOA Normalized Radiance (W/m2umsr)

TOA Radiance Derived over Sonoran Desert as apparently seen by Landsat-5 since 1972,
Band-1
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Original Normalized Radiance Values

Mapped Normalized Radiance Values

Digital Yr

Normalized Radaince

Before and After Mapping plot Band-1
(Normalized Radiance Vs Digital Yr)
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L-1
μ=154.84

L-2
μ=139.78

L-3
μ=141.72

L-4
μ=133.69

L-5
μ=151.74

Landsat-1

Landsat-2

Landsat-3

Landsat-4

Landsat-5

Digital Year

TOA Normalized Radiance (W/m2umsr)

Landsat 1-5 MSS Band-1(Radiance Vs Time)

y = 1.4540x - 2738.83
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L-1
145.08

L-2
145.93

L-3
147.97

L-4
151.64

L-5
151.74

Landsat-1

Landsat-2

Landsat-3

Landsat-4

Landsat-5

Digital Year

Normalized Radiance

Band-1(Only Gain Applied)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Orignal trend of L-2 with the Gain

Afer applying TDF

Digital Yr

TOA Normalized Radiance (Wm-2um-1sr-1)

Landsat-2 ( Band-1)

y = 0.567092x - 975.194

y = 0.0001x + 147
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Gain Appliedl Landsat-3 Radiance Values

Gain and TDF applied Landsat-3 Radiance Value

Digital Year

Normalized Radiance(L)

Landsat-3 (Band-1)
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				Absolute Calibration Difference in Five MSS Sensors

						Prior to Cross Calibration		After Cross Calibration (Mapping into the Landsat-5)

				Band-1		13.7%		less than 1%

				Band-2		13.9%		2.0%

				Band-3		7.6%		3.0%

				Band-4		6.1%		3.0%

				Absolute Calibration Difference in Five MSS Sensors

						Band-1		Band-2		Band-3		Band-4

				Prior to Cross Calibration		14%		14%		8%		6%

				After Cross Calibration (Mapping into the Landsat-5)		less than 1%		2%		3%		3%





		1972.65		1975.2876712329		1979.3534246575		1982.84		1984.62

		1972.7		1975.3369863014		1979.4520547945		1983.06		1985.01

		1973.24		1975.4356164384		1979.8465753425		1983.28		1985.36

		1973.29		1975.5342465753		1980.0438356164		1983.37		1985.49

		1973.39		1975.7315068493		1980.6356164384		1983.41		1985.58

		1973.44		1976.2246575342		1980.6849315069		1983.54		1985.62

		1973.78		1976.2739726027		1981.2246575342		1992.22		1985.75

		1974.13		1976.3232876712		1982.3095890411		1992.26		1985.84

		1974.18		1976.6684931507		1982.5068493151		1992.3		1985.97

		1974.28		1976.7671232877		1982.9506849315		1992.44		1986.1

		1974.42		1977.2575342466		1983				1986.19

		1974.47		1977.4054794521						1986.32

		1974.52		1977.7506849315						1986.37

		1974.62		1978.3424657534						1986.45

		1975.12		1978.4410958904						1986.67

		1975.41		1978.7369863014						1986.89

		1975.9		1979.1315068493						1986.98

		1976.2		1979.2794520548						1987.07

		1976.3		1979.3780821918						1987.2

		1976.4		1979.5260273973						1987.42

		1976.5		1979.7232876712						1987.51

		1976.79		1979.8219178082						1987.68

				1980.6602739726						1987.77

				1980.7095890411						1987.86

				1981.2						1987.99

				1981.4465753425						1988.03

				1981.6438356164						1988.21

				1982.0383561644						1988.25

										1988.34

										1988.38

										1988.47

										1988.56

										1988.6

										1988.69

										1988.73

										1988.78

										1992.5

										1992.55

										1992.76



L-1
μ=154.84

L-2
μ=139.78

L-3
μ=141.72

L-4
μ=133.69

L-5
μ=151.74

Landsat-1

Landsat-2

Landsat-3

Landsat-4

Landsat-5

Digital Year

Radiance(Wm-2um-1sr-1)

Landsat 1-5 MSS Band-1(Radiance Vs Time)

y = 1.4540x - 2738.83

153.6381372913

137.7904251969

139.2621110236

133.9528722047

149.3962948613

159.9777493795

138.1870866142

141.5029913386

135.1029979843

149.3845888499

154.4350841197

138.3787283465

140.2139724409

132.2456720882

152.5335799855

155.0847378898

139.0668283465

137.7431417323

134.0848015874

153.6440332492

157.807442211

138.7614740157

142.8268700787

133.6005141543

152.0635389789

154.2936139843

135.5523307087

140.2706874016

132.9574752724

150.427854418

154.1051035213

138.3809685039

139.7615452756

132.8464006488

150.6374009318

154.644009474

138.4543905512

141.886480315

131.0209346268

148.3150760257

153.5118047244

140.8789409449

146.3665370079

133.8121522724

147.5784599043

153.3512840882

141.1472795276

141.9081259843

137.2715352126

152.9878474226

154.271402948

138.6688818898

147.2157047244

145.227171365

154.0662038425

138.4886614173

152.0872862918

148.9416411968

139.5473070866

151.7788998622

152.5777344

139.7051346457

152.9146499712

155.7105551496

142.2956059055

152.3613988073

153.9246462236

141.5633141732

151.1732698307

159.6605253543

141.1401598425

154.3983867815

153.3942732283

140.9195964567

151.9785985377

155.389535748

138.9558897638

149.2988891844

154.4228122205

139.8737133858

152.9234410775

154.8720898016

139.2024492126

155.2926132539

158.364864

139.9358944882

153.1291247474

140.8378779528

153.8787714713

139.3283464567

152.2537225266

142.8968425197

156.7399813399

142.4407866142

152.5520634357

141.571023622

152.5662786168

153.2990185505

151.9434896557

154.0734803299

153.0109561232

150.0051983018

151.2957570888

152.5615346019

153.7725697805

152.3777753261

151.1203804795

150.3301922509

146.6983295992



		1972.65		1975.2876712329		1979.3534246575		1982.84		1984.62

		1972.7		1975.3369863014		1979.4520547945		1983.06		1985.01

		1973.24		1975.4356164384		1979.8465753425		1983.28		1985.36

		1973.29		1975.5342465753		1980.0438356164		1983.37		1985.49

		1973.39		1975.7315068493		1980.6356164384		1983.41		1985.58

		1973.44		1976.2246575342		1980.6849315069		1983.54		1985.62

		1973.78		1976.2739726027		1981.2246575342		1992.22		1985.75

		1974.13		1976.3232876712		1982.3095890411		1992.26		1985.84

		1974.18		1976.6684931507		1982.5068493151		1992.3		1985.97

		1974.28		1976.7671232877		1982.9506849315		1992.44		1986.1

		1974.42		1977.2575342466		1983				1986.19

		1974.47		1977.4054794521						1986.32

		1974.52		1977.7506849315						1986.37

		1974.62		1978.3424657534						1986.45

		1975.12		1978.4410958904						1986.67

		1975.41		1978.7369863014						1986.89

		1975.9		1979.1315068493						1986.98

		1976.2		1979.2794520548						1987.07

		1976.3		1979.3780821918						1987.2

		1976.4		1979.5260273973						1987.42

		1976.5		1979.7232876712						1987.51

		1976.79		1979.8219178082						1987.68

				1980.6602739726						1987.77

				1980.7095890411						1987.86

				1981.2						1987.99

				1981.4465753425						1988.03

				1981.6438356164						1988.21

				1982.0383561644						1988.25

										1988.34

										1988.38

										1988.47

										1988.56

										1988.6

										1988.69

										1988.73

										1988.78

										1992.5

										1992.55

										1992.76



L-1
μ=152.31

L-2
μ=152.19

L-3
μ=151.64

L-4
μ=151.58

L-5
μ=151.74

Landsat-1

Landsat-2

Landsat-3

Landsat-4

Landsat-5

Digital Year

Radiance (Wm-2um-1sr-1)

TOA Radiance Derived over Sonoran Desert as apparently seen by Landsat-5 since 1972,
Band-1

151.1270936874

151.7099125263

151.7158619292

151.8757665057

149.3962948613

157.363091903

152.1173005905

153.9983795953

153.1797791145

149.3845888499

151.9110153108

152.2695261405

151.9695170663

149.9401430136

152.5335799855

152.5500512162

152.9677177573

148.9859273932

152.0253480398

153.6440332492

155.228255979

152.5142726127

153.5416828206

151.4762629482

152.0635389789

151.7718573466

148.7007175042

150.7170765109

150.7471854639

150.427854418

151.5864278764

151.7745584492

149.33911075

150.6212490556

150.6374009318

152.1165260137

151.8259118258

149.94195165

148.5515356798

148.3150760257

151.0028258851

154.2771356829

154.3676231375

151.7162182465

147.5784599043

150.8449287792

154.5117033018

148.9963469654

155.638466624

152.9878474226

151.7500093249

151.5096705984

154.4922883769

145.227171365

151.5481639694

151.2259152878

152.0872862918

146.5073565715

152.1781276342

151.7788998622

150.084021896

152.0017401382

152.9146499712

153.1656401925

154.7612176244

152.3613988073

151.4089199515

153.7889457601

151.1732698307

157.0510525499

153.0961315232

154.3983867815

150.8872153099

152.7697848386

151.9785985377

152.8498674942

150.5837436778

149.2988891844

151.898943982

151.492082011

152.9234410775

152.3408786233

150.6507126409

155.2926132539

155.776567332

151.3870680151

153.1291247474

151.8734966953

153.8787714713

150.2173021577

152.2537225266

153.7758246377

156.7399813399

153.1406811239

152.5520634357

152.09098895

152.5662786168

153.2990185505

151.9434896557

154.0734803299

153.0109561232

150.0051983018

151.2957570888

152.5615346019

153.7725697805

152.3777753261

151.1203804795

150.3301922509

146.6983295992



		0		0

		0		0

		0		0

		0		0



Prior to Cross Calibration

After Cross Calibration (Mapping into the Landsat-5)

Percentage Difference: Before and After Calibration



		

		Band-1(Landsat-2)																												Band-1(Landsat-3)

		Denominator		= 0.567092x - 975.194056						the Cross Cal point of L2 and L3 (1980.13)																				Deno		= 1.5251x - 2872.82				Launch Date for L-2 1978.18

		Numerator		147.72182596																										Numeo		151.549555

		Final Denominator		= 0.567092(T- Tlaunch) - 975.194056+Tlaunch*.567092						Launch Date for L-2 1975.06																				Final Nuemo		151.55

		Final Denominator		= 0.567092(T- Tlaunch) +144.85																										Final Deno		= 1.5251*(T- Tlaunch) - 2872.82+1.5125*Tlaunch				3016.922318

																1120.04072552														Final Deno		= 1.5251*(T- Tlaunch)+144.10				144.102318

		Band-2(Landsat-2)														144.84666952

		Deno		y = 0.53916x - 896.76

		Numeo		170.8468908

		Final Denominator		y = 0.53916(T- TLaunch) - 896.76+0.53916*TLaunch				1064.8733496

				y = 0.53916(T- TLaunch)+168.11				168.1133496





		1979.3534246575		1979.3534246575

		1979.4520547945		1979.4520547945

		1979.8465753425		1979.8465753425

		1980.0438356164		1980.0438356164

		1980.6356164384		1980.6356164384

		1980.6849315069		1980.6849315069

		1981.2246575342		1981.2246575342

		1982.3095890411		1982.3095890411

		1982.5068493151		1982.5068493151

		1982.9506849315		1982.9506849315

		1983		1983



Gain Appliedl Landsat-3 Radiance Values

Gain and TDF applied Landsat-3 Radiance Value

Digital Year

Normalized Radiance(L)

Landsat-3 (Band-1)

146.0720282527

151.7158619292

148.422487615

153.9983795953

147.0704356933

151.9695170663

144.478781363

148.9859273932

149.8111040256

153.5416828206

147.1299240155

150.7170765109

146.5958848396

149.33911075

148.8247292024

149.94195165

153.5238606676

154.3676231375

148.8474333449

148.9963469654

154.4145526854

154.4922883769



		1975.2876712329		1975.2876712329

		1975.3369863014		1975.3369863014

		1975.4356164384		1975.4356164384

		1975.5342465753		1975.5342465753

		1975.7315068493		1975.7315068493

		1976.2246575342		1976.2246575342

		1976.2739726027		1976.2739726027

		1976.3232876712		1976.3232876712

		1976.6684931507		1976.6684931507

		1976.7671232877		1976.7671232877

		1977.2575342466		1977.2575342466

		1977.4054794521		1977.4054794521

		1977.7506849315		1977.7506849315

		1978.3424657534		1978.3424657534

		1978.4410958904		1978.4410958904

		1978.7369863014		1978.7369863014

		1979.1315068493		1979.1315068493

		1979.2794520548		1979.2794520548

		1979.3780821918		1979.3780821918

		1979.5260273973		1979.5260273973

		1979.7232876712		1979.7232876712

		1979.8219178082		1979.8219178082

		1980.6602739726		1980.6602739726

		1980.7095890411		1980.7095890411

		1981.2		1981.2

		1981.4465753425		1981.4465753425

		1981.6438356164		1981.6438356164



Digital Yr

Radiance

Landsat-2 ( Band-1)

y = 0.0001x + 147

144.5145979465

147.2519084116

144.9306164409

147.6473253551

145.1316102898

147.7950777489

145.8532895698

148.4727529667

145.5330339477

148.0326323326

142.1672844472

144.3311387505

145.1339597669

147.3146547104

145.2109648101

147.3644990653

147.753833263

149.7436935747

148.0352667685

149.9713684113

145.435923326

147.0575506038

145.2469080945

146.7821334585

146.3572156724

147.7063649929

146.5227452164

147.5351606531

149.2396314737

150.2135507417

148.4716039049

149.2698491395

148.0277996428

148.5973932871

147.7964727638

148.2806363177

145.7369371843

146.1588320966

146.6995505991

147.0404788579

145.9955287342

146.223833173

146.7647661392

146.9385507041

147.7107663969

147.4106856508

146.1275697638

145.8031584806

149.8702084346

149.2571135821

149.3918970009

148.6406337953

148.4796895748

147.6217868836



		1975.2876712329		1975.2876712329		1975.2876712329

		1975.3369863014		1975.3369863014		1975.3369863014

		1975.4356164384		1975.4356164384		1975.4356164384

		1975.5342465753		1975.5342465753		1975.5342465753

		1975.7315068493		1975.7315068493		1975.7315068493

		1976.2246575342		1976.2246575342		1976.2246575342

		1976.2739726027		1976.2739726027		1976.2739726027

		1976.3232876712		1976.3232876712		1976.3232876712

		1976.6684931507		1976.6684931507		1976.6684931507

		1976.7671232877		1976.7671232877		1976.7671232877

		1977.2575342466		1977.2575342466		1977.2575342466

		1977.4054794521		1977.4054794521		1977.4054794521

		1977.7506849315		1977.7506849315		1977.7506849315

		1978.3424657534		1978.3424657534		1978.3424657534

		1978.4410958904		1978.4410958904		1978.4410958904

		1978.7369863014		1978.7369863014		1978.7369863014

		1979.1315068493		1979.1315068493		1979.1315068493

		1979.2794520548		1979.2794520548		1979.2794520548

		1979.3780821918		1979.3780821918		1979.3780821918

		1979.5260273973		1979.5260273973		1979.5260273973

		1979.7232876712		1979.7232876712		1979.7232876712

		1979.8219178082		1979.8219178082		1979.8219178082

		1980.6602739726		1980.6602739726		1980.6602739726

		1980.7095890411		1980.7095890411		1980.7095890411

		1981.2		1981.2		1981.2

		1981.4465753425		1981.4465753425		1981.4465753425

		1981.6438356164		1981.6438356164		1981.6438356164

		1982.0383561644		1982.0383561644		1982.0383561644



Radiance Value with Gain

Radiance Value with Gain and TDF

Landsat-2( Band-2)

y = 0.53916x - 896.76

168.7636756488

171.3826528534

164.1685528534

167.8565022917

170.4344652785

163.2203652785

168.9485549528

171.4890927418

164.2749927418

167.0244490446

169.4825073773

162.2684073773

168.7761982035

171.1519238738

163.9378238738

167.670368365

169.7626095726

162.5485095726

166.9597328339

169.0164744439

161.8023744439

169.8788213143

171.9444333909

164.7303333909

168.0848182559

169.9412309957

162.7271309957

172.5054026336

174.3557695457

167.1416695457

170.5868588296

172.1473662107

164.9332662107

171.1030802627

172.3975551894

165.1834551894

169.5218938441

170.4836115082

163.2695115082

172.096267135

173.0184306723

165.8043306723

170.0187996678

170.7695167909

163.5554167909

168.5395445783

169.0723003171

161.8582003171

169.3201447687

169.775851351

162.561751351

169.4868252803

169.8899585734

162.6758585734

172.6272743471

172.9569340036

165.7428340036

166.2505243937

166.4641821798

159.2500821798

169.2841834276

169.448929857

162.234829857

169.9152358075

169.6313674014

162.4172674014

169.0982473323

168.7895191853

161.5754191853

174.6263498783

174.0386709475

166.8245709475

172.1716755378

171.4592863589

164.2451863589

169.3268524346

168.5217608407

161.3076608407

175.9009611295

174.8479557829

167.6338557829
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		1972.65		1975.2876712329		1979.3534246575		1982.84		1984.62

		1972.7		1975.3369863014		1979.4520547945		1983.06		1985.01

		1972.75		1975.4356164384		1979.8465753425		1983.28		1985.36

		1973.24		1975.5342465753		1980.0438356164		1983.37		1985.49

		1973.29		1975.7315068493		1980.6356164384		1983.41		1985.58

		1973.39		1976.2246575342		1980.6849315069		1983.54		1985.62

		1973.44		1976.2739726027		1981.2246575342		1983.59		1985.75

		1973.78		1976.3232876712		1982.3095890411		1992.22		1985.84

		1974.13		1976.6684931507		1982.5068493151		1992.26		1985.97

		1974.18		1976.7671232877		1982.9506849315		1992.3		1986.1

		1974.28		1977.2575342466		1983		1992.44		1986.19

		1974.42		1977.4054794521						1986.32

		1974.47		1977.7506849315						1986.37

		1974.52		1978.3424657534						1986.45

		1974.62		1978.4410958904						1986.67

		1975.12		1978.7369863014						1986.89

		1975.41		1979.1315068493						1986.98

		1975.9		1979.2794520548						1987.07

		1976.2		1979.3780821918						1987.2

		1976.3		1979.5260273973						1987.42

		1976.4		1979.7232876712						1987.51

		1976.5		1979.8219178082						1987.68

		1976.79		1980.6602739726						1987.77

		1977.42		1980.7095890411						1987.86

		1977.72		1981.2						1987.99

		1977.82		1981.4465753425						1988.03

				1981.6438356164						1988.21

				1982.0383561644						1988.25

										1988.34

										1988.38

										1988.47

										1988.56

										1988.6

										1988.69

										1988.73

										1988.78

										1992.5

										1992.55

										1992.76



L-1
μ=164.93

L-2
μ=163.63

L-3
μ=162.92

L-4
μ=161.07

L-5
μ=161.41

L-1
μ=164.93

L-1
μ=164.93

Landsat-1

Landsat-2

Landsat-3

Landsat-4

Landsat-5

Digital Year

TOA Normalized Radiance (W/m2umsr)

TOA  Radiance Derived over Sonoran Desert as apparently seen by Landsat-5 since 1972, Band-2

164.7478845597

164.1685528534

163.9077651298

161.4505897464

158.6816391608

168.5460544205

163.2203652785

164.4284589973

158.1736751915

154.6041401467

174.015365469

164.2749927418

162.7411589263

160.8314371862

163.2669002487

162.4485910145

162.2684073773

152.8139076449

161.8719309723

165.2244205236

163.9031046158

163.9378238738

168.7138341591

164.4825161061

161.837574727

169.6489780105

162.5485095726

163.3841296639

164.8368860815

161.9735485487

164.5658395973

161.8023744439

163.4336399835

160.3273352491

158.3262852903

161.1054774307

164.7303333909

165.0389223402

157.0636442195

157.7746108786

161.1420752607

162.7271309957

169.8406467676

157.081114661

153.1280085273

160.9136946553

167.1416695457

156.2472673739

162.8498697062

160.5959264547

163.7394501687

164.9332662107

161.5693819323

162.7462293649

153.1647814764

167.3712316666

163.8620457032

165.677190412

165.1834551894

162.7273028895

162.1152083178

163.2695115082

163.6054297027

164.6274795312

165.8043306723

161.6354704889

162.3175180779

163.5554167909

159.6074344071

166.2313015685

161.8582003171

159.4703747317

160.7040709662

162.561751351

159.1043044675

161.9805559246

162.6758585734

158.0351429886

164.1356847412

165.7428340036

163.9213505227

165.7775279357

159.2500821798

168.3854254041

163.5976106776

162.234829857

164.0623435093

164.9360737862

162.4172674014

163.8214970708

171.1249542591

161.5754191853

161.0346386839

168.4225490752

166.8245709475

163.6490705715

164.4057786991

164.2451863589

158.6786908843

161.3076608407

161.058818294

167.6338557829

164.7264002029

165.6455471531

166.9046509941

167.2330135318

162.853876213

165.2502025487

162.7882130602

165.2768158564

162.8021216809

158.3611010744

156.8855084495

155.0920536519



Band-4

		Digital Yr				Original Normalized Radiance Values		Mapped Normalized Radiance Values

		1972.65		0.30		85.94		93.53				Landsat-1		904.0		287.8

		1972.7		0.31		89.99		97.93				Landsat-2		906.0		288.4

		1972.75		0.33		93.76		102.04				Landsat-3		910.0		289.7

		1973.24		0.32		91.23		99.29				Landsat-4		878.0		279.5

		1973.29		0.32		91.30		99.36				Landsat-5		870.0		276.9

		1973.39		0.33		95.35		103.77

		1973.44		0.30		86.91		94.58

		1973.78		0.32		91.44		99.51

		1974.13		0.33		94.49		102.83

		1974.18		0.33		94.15		102.46

		1974.28		0.32		91.88		99.99

		1974.42		0.33		94.96		103.35

		1974.47		0.30		87.38		95.10

		1974.52		0.29		83.47		90.84

		1974.62		0.29		82.12		89.37

		1975.12		0.32		92.12		100.25

		1975.41		0.31		89.09		96.96

		1975.9		0.33		94.07		102.37

		1976.2		0.33		96.24		104.73

		1976.3		0.32		90.65		98.65

		1976.4		0.33		95.10		103.50

		1976.5		0.28		81.48		88.67

		1976.79		0.30		86.86		94.53

		1977.42		0.33		93.75		102.03

		1977.72		0.31		87.99		95.76

		1977.82		0.31		90.36		98.33		90.46		98.45

		1975.29		0.34		96.77		98.06		0.94		1.02

		1975.34		0.34		98.37		99.68				-2.15%

		1975.44		0.33		94.37		95.63

		1975.53		0.29		85.02		86.16

		1975.73		0.32		93.24		94.49

		1976.22		0.36		102.54		103.91

		1976.27		0.34		98.22		99.53

		1976.32		0.34		97.45		98.76

		1976.67		0.30		85.71		86.85

		1976.77		0.33		95.94		97.23

		1977.26		0.35		101.01		102.37

		1977.41		0.33		93.80		95.06

		1977.75		0.34		96.71		98.00

		1978.34		0.33		93.74		95.00

		1978.44		0.33		94.10		95.36

		1978.74		0.30		85.08		86.22

		1979.13		0.33		95.05		96.32

		1979.28		0.32		93.55		94.80

		1979.38		0.33		95.88		97.16

		1979.53		0.34		98.80		100.12

		1979.72		0.30		85.96		87.11

		1979.82		0.33		95.32		96.60

		1980.66		0.29		84.21		85.34

		1980.71		0.30		87.59		88.76

		1981.20		0.34		98.86		100.18

		1981.45		0.31		89.75		90.95

		1981.64		0.28		80.77		81.85

		1982.04		0.34		97.98		99.29		93.42		94.67

		1979.35		0.35		100.86		100.38		0.97		0.98

		1979.45		0.32		93.26		92.81				1.78%

		1979.85		0.34		97.08		96.61

		1980.04		0.30		87.82		87.40

		1980.64		0.32		91.53		91.09

		1980.68		0.29		83.52		83.12

		1981.22		0.33		96.55		96.09

		1982.31		0.35		101.38		100.90

		1982.51		0.34		98.09		97.62

		1982.95		0.31		90.98		90.54

		1983.00		0.35		100.00		99.52		94.64		94.19

		1982.84		0.348		97.15		100.54		0.98		0.98

		1983.06		0.320		89.43		92.55				2.28%

		1983.28		0.338		94.38		97.67

		1983.37		0.324		90.50		93.65

		1983.41		0.319		89.22		92.33

		1983.54		0.329		91.90		95.11

		1992.22		0.334		93.47		96.74

		1992.26		0.331		92.60		95.83

		1992.30		0.365		102.04		105.60

		1992.44		0.331		92.46		95.68		93.31		96.57

		1984.62		0.30		83.14		83.14		0.97		1.00

		1985.01		0.35		97.14		97.14				-0.19%

		1985.36		0.36		100.17		100.17

		1985.49		0.37		101.11		101.11

		1985.58		0.32		88.81		88.81

		1985.62		0.33		91.27		91.27

		1985.75		0.32		89.18		89.18

		1985.84		0.34		95.04		95.04

		1985.97		0.35		95.57		95.57

		1986.1		0.36		101.04		101.04

		1986.19		0.34		92.99		92.99

		1986.32		0.37		101.26		101.26

		1986.37		0.35		97.84		97.84

		1986.45		0.34		94.83		94.83

		1986.67		0.32		88.86		88.86

		1986.89		0.35		98.20		98.20

		1986.98		0.34		95.30		95.30

		1987.07		0.33		92.34		92.34

		1987.2		0.34		93.07		93.07

		1987.42		0.32		88.74		88.74

		1987.51		0.39		109.17		109.17

		1987.68		0.36		98.51		98.51

		1987.77		0.35		97.76		97.76

		1987.86		0.35		96.52		96.52

		1987.99		0.38		104.60		104.60

		1988.03		0.35		97.27		97.27

		1988.21		0.37		102.82		102.82

		1988.25		0.38		106.50		106.50

		1988.34		0.38		105.76		105.76

		1988.38		0.35		95.85		95.85

		1988.47		0.35		97.86		97.86

		1988.56		0.31		85.87		85.87

		1988.6		0.36		98.96		98.96

		1988.69		0.32		88.54		88.54

		1988.73		0.36		98.54		98.54

		1988.78		0.35		98.00		98.00

		1992.5		0.36		100.84		100.84

		1992.55		0.33		91.33		91.33

		1992.76		0.36		98.34		98.34		96.38		96.38
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Original Normalized Radiance Values

Mapped Normalized Radiance Values

Digital Year

Normalized Radaince

Band-4
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Band-3

		Digital Yr		Average Values of Each Landsat		Original Normalized Radiance Values		Mapped Normalized Radiance Values						Band-1Esun		Band-3Esun/pi

		1972.65		0.351		142.47		136.31				Landsat-1		1276.0		406.2

		1972.7		0.357		144.91		138.81				Landsat-2		1269.0		403.9

		1972.75		0.367		149.07		143.04				Landsat-3		1289.0		410.3

		1973.24		0.357		145.03		138.92				Landsat-4		1260.0		401.1

		1973.29		0.358		145.43		139.34				Landsat-5		1253.0		398.9

		1973.39		0.369		150.00		143.99

		1973.44		0.349		141.58		135.41

		1973.78		0.350		142.34		136.19

		1974.13		0.354		143.95		137.82

		1974.18		0.354		143.66		137.53

		1974.28		0.357		145.00		138.90

		1974.42		0.367		149.00		142.97

		1974.47		0.351		142.71		136.56

		1974.52		0.340		138.00		131.76

		1974.62		0.342		138.89		132.67

		1975.12		0.351		142.41		136.25

		1975.41		0.356		144.50		138.38

		1975.9		0.365		148.38		142.34

		1976.2		0.357		145.11		139.01

		1976.3		0.358		145.31		139.21

		1976.4		0.367		149.13		143.10

		1976.5		0.342		139.07		132.85

		1976.79		0.351		142.67		136.51

		1977.42		0.366		148.83		142.80

		1977.72		0.355		144.23		138.11

		1977.82		0.357		145.06		138.96		144.49		138.37

		1975.29		0.353		142.56		141.53		1.01		0.97

		1975.34		0.356		143.86		142.90				2.99%

		1975.44		0.352		142.25		141.19

		1975.53		0.334		135.04		133.59

		1975.73		0.346		139.80		138.62

		1976.22		0.360		145.36		144.48

		1976.27		0.354		142.95		141.94

		1976.32		0.357		144.03		143.07

		1976.67		0.338		136.63		135.27

		1976.77		0.354		143.11		142.10

		1977.26		0.361		145.69		144.83

		1977.41		0.352		142.36		141.31

		1977.75		0.358		144.60		143.68

		1978.34		0.352		142.30		141.25

		1978.44		0.356		143.64		142.66

		1978.74		0.336		135.72		134.31

		1979.13		0.351		141.98		140.91

		1979.28		0.353		142.60		141.57

		1979.38		0.356		143.80		142.83

		1979.53		0.363		146.47		145.65

		1979.72		0.338		136.37		134.99

		1979.82		0.353		142.67		141.64

		1980.66		0.337		136.00		134.60

		1980.71		0.342		138.09		136.80

		1981.20		0.363		146.45		145.63

		1981.45		0.348		140.61		139.47

		1981.64		0.329		133.05		131.49																												2.99%

		1982.04		0.364		147.21		146.43		141.61		140.53

		1979.35		0.341		139.87		144.81		0.99		0.99

		1979.45		0.330		135.23		140.01				1.48%

		1979.85		0.332		136.27		141.08

		1980.04		0.308		126.48		130.95

		1980.64		0.337		138.21		143.09

		1980.68		0.316		129.62		134.20

		1981.22		0.330		135.30		140.08

		1982.31		0.340		139.65		144.58

		1982.5068493151		0.342		140.38		145.33

		1982.9506849315		0.317		129.96		134.54

		1983		0.336		137.76		142.62		135.34		140.12

		1982.84		0.335		134.22		141.16		0.95		0.98

		1983.06		0.324		129.95		136.66				1.77%

		1983.28		0.336		134.65		141.61

		1983.37		0.331		132.68		139.54

		1983.41		0.331		132.67		139.53

		1983.54		0.334		134.11		141.04

		1983.59		0.310		124.19		130.61

		1992.22		0.339		135.78		142.80

		1992.26		0.335		134.23		141.17

		1992.3		0.353		141.61		148.93

		1992.44		0.338		135.47		142.48		133.59		140.50

		1984.62		0.328		130.87		130.87		0.94		0.99

		1985.01		0.349		141.86		141.86				1.50%

		1985.36		0.361		146.82		146.82

		1985.49		0.363		147.64		147.64

		1985.58		0.340		138.06		138.06

		1985.62		0.344		139.86		139.86

		1985.75		0.338		137.40		137.40

		1985.84		0.348		141.15		141.15

		1985.97		0.342		138.86		138.86

		1986.1		0.360		146.32		146.32

		1986.19		0.339		137.65		137.65

		1986.32		0.361		146.67		146.67

		1986.37		0.355		144.24		144.24

		1986.45		0.351		142.71		142.71

		1986.67		0.339		137.64		137.64

		1986.89		0.358		145.50		145.50

		1986.98		0.353		143.56		143.56

		1987.07		0.350		142.22		142.22

		1987.2		0.351		142.60		142.60

		1987.42		0.352		143.10		143.10

		1987.51		0.373		151.56		151.56

		1987.68		0.357		145.05		145.05

		1987.77		0.356		144.63		144.63

		1987.86		0.352		143.07		143.07

		1987.99		0.365		148.45		148.45

		1988.03		0.350		142.35		142.35

		1988.21		0.359		145.94		145.94

		1988.25		0.367		149.08		149.08

		1988.34		0.365		148.26		148.26

		1988.38		0.353		143.38		143.38

		1988.47		0.357		144.83		144.83

		1988.56		0.332		134.68		134.68

		1988.6		0.357		144.84		144.84

		1988.69		0.338		137.47		137.47

		1988.73		0.357		144.97		144.97

		1988.78		0.354		143.76		143.76

		1992.5		0.349		141.82		141.82

		1992.55		0.333		135.24		135.24

		1992.76		0.342		138.77		138.77		142.64



L-4
98.85

L-5
96.38

L-1
μ=90.46

L-2
μ=93.42

L-3
μ=94.64

L-4
μ=93.31

L-5
μ=96.38

Landsat-1

Landsat-2

Landsat-3

Landsat-4

Landsat-5

Digital Year

TOA Normalized Radiance (W/m2umsr)

Landsat 1-5 MSS Band-4 (Spectral Radiance Vs Time)
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L-4
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L-4
μ=96.57

L-5
μ=96.38

Landsat-1

Landsat-2

Landsat-3

Landsat-4

Landsat-5

Digital Year

TOA Normalized Radiance (W/m2umsr)

TOA Radiance Derived over Sonoran Desert as apparently seen by Landsat-5 since 1972, Band-4
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Band-3
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Band-1  (Final Final) 

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0						0

		0		0						0

		0		0						0

		0		0						0

		0		0						0

		0		0						0

		0		0						0

		0		0						0

		0		0						0

		0		0						0

		0		0						0

		0		0						0

		0		0						0

		0		0						0

		0		0						0

				0						0

				0						0

										0

										0

										0

										0

										0

										0

										0

										0

										0

										0

										0



L-1
μ=144.49

L-2
μ=141.61

L-3
μ=135.34

L-4
μ=133.59

L-5
μ=142.64

Landsat-1

Landsat-2

Landsat-3

Landsat-4

Landsat-5

Digital Year

TOA Normalized  Radiance(Wm-2um-1sr-1)

Landsat 1-5 MSS Band-3 (Spectral Radiance Vs Time)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet1

		Propogated Time Dependent Factor from Landsat-2  at the Cross Cal point of L1 and L2 (1976.46)										Digital Yr		Average Values of Each Landsat		Original Normalized Radiance Values		Radiance Value with Gain		Radiance Value with Gain and TDF		Gain TDF and Bias												Band-1Esun		Band-1Esun/pi

												1972.65		0.343		172.97		152.99		154.78		164.75										Landsat-1		1584.0		504.2

												1972.70		0.351		177.21		156.75		158.58		168.55										Landsat-2		1559.0		496.3

												1972.75		0.364		183.33		162.15		164.05		174.02										Landsat-3		1571.0		500.1

												1973.24		0.338		170.40		150.72		152.49		162.45										Landsat-4		1593.0		507.1

												1973.29		0.341		172.03		152.16		153.94		163.90										Landsat-5		1595.0		507.7

												1973.39		0.354		178.45		157.84		159.69		169.65

												1973.44		0.343		172.77		152.81		154.60		164.57

												1973.78		0.335		168.90		149.39		151.14		161.11

												1974.13		0.335		168.94		149.43		151.18		161.14

												1974.18		0.335		168.69		149.20		150.95		160.91

												1974.28		0.341		171.84		151.99		153.78		163.74

		1.012										1974.42		0.349		175.90		155.58		157.41		167.37

		the Cross Cal point of L2 and L3 (1980.13)										1974.47		0.345		174.01		153.91		155.71		165.68

												1974.52		0.337		170.03		150.39		152.15		162.12

												1974.62		0.343		172.84		152.87		154.66		164.63

												1975.12		0.338		170.25		150.59		152.35		162.32

						0.895114						1975.41		0.346		174.63		154.46		156.27		166.23

												1975.90		0.334		168.45		148.99		150.74		160.70

												1976.20		0.337		169.88		150.26		152.02		161.98

												1976.30		0.342		172.29		152.39		154.17		164.14

												1976.40		0.345		174.12		154.01		155.81		165.78

				0.895114								1976.50		0.340		171.68		151.85		153.63		163.60

												1976.79		0.343		173.18		153.18		154.97		164.94

												1977.42		0.357		180.10		159.29		161.16		171.12

												1977.72		0.351		177.08		156.62		158.46		168.42

												1977.82		0.342		172.59		152.65		154.44		164.41		173.17		154.97		164.93

						170.758083						1975.29		0.32		157.18		168.76		171.38		164.17		1.07				1.02

												1975.34		0.32		156.33		167.86		170.43		163.22						-2.18%

												1975.44		0.32		157.35		168.95		171.49		164.27

												1975.53		0.31		155.56		167.02		169.48		162.27

												1975.73		0.32		157.19		168.78		171.15		163.94

												1976.22		0.31		156.16		167.67		169.76		162.55						2.34%

												1976.27		0.31		155.50		166.96		169.02		161.80

												1976.32		0.32		158.22		169.88		171.94		164.73

												1976.67		0.32		156.55		168.08		169.94		162.73

												1976.77		0.32		160.66		172.51		174.36		167.14

												1977.26		0.32		158.88		170.59		172.15		164.93

												1977.41

												1977.75		0.32		159.36		171.10		172.40		165.18

												1978.34		0.32		157.89		169.52		170.48		163.27

												1978.44		0.32		160.28		172.10		173.02		165.80

												1978.74		0.32		158.35		170.02		170.77		163.56

												1979.13		0.32		156.97		168.54		169.07		161.86

												1979.28		0.32		157.70		169.32		169.78		162.56

												1979.38		0.32		157.85		169.49		169.89		162.68

												1979.53		0.32		160.78		172.63		172.96		165.74

												1979.72		0.31		154.84		166.25		166.46		159.25

												1979.82		0.32		157.66		169.28		169.45		162.23

												1980.66		0.32		158.25		169.92		169.63		162.42

												1980.71		0.32		157.49		169.10		168.79		161.58

												1981.20		0.33		162.64		174.63		174.04		166.82

												1981.45		0.32		160.35		172.17		171.46		164.25

												1981.64		0.32		157.70		169.33		168.52		161.31

												1982.04		0.33		163.83		175.90		174.85		167.63		158.20		170.84		163.63

												1979.35		0.327		163.34				163.9078		163.908		0.98				1.01

												1979.45		0.328		163.85				164.4285		164.428						-1.37%

												1979.85		0.324		162.17				162.7412		162.741

												1980.04		0.305		152.28				152.8139		152.814

												1980.64		0.336		168.13				168.7138		168.714

												1980.68		0.326		162.81				163.3841		163.384

												1981.22		0.326		162.86				163.4336		163.434

												1982.31		0.329		164.46				165.0389		165.039

												1982.51		0.338		169.25				169.8406		169.841

												1982.95		0.311		155.70				156.2473		156.247

												1983.00		0.322		161.01				161.5694		161.569		162.35		162.92		162.92

												1982.84		0.295		149.45				161.4506		161.451		1.01				1.01

												1983.06		0.289		146.42				158.1737		158.174						-0.93%

												1983.28		0.294		148.88				160.8314		160.831

												1983.37		0.295		149.84				161.8719		161.872

												1983.41		0.300		152.26				164.4825		164.483

												1983.54		0.301		152.58				164.8369		164.837

												1983.59		0.293		148.41				160.3273		160.327

												1992.22		0.287		145.39				157.0636		157.064

												1992.26		0.287		145.41				157.0811		157.081

												1992.30		0.297		150.75				162.8499		162.850

												1992.44		0.297		150.65				162.7462		162.746		149.09		161.07		161.07

												1984.62		0.313		158.68				158.6816		158.682		0.92				1.00

												1985.01		0.305		154.60				154.6041		154.604						0.21%

												1985.36		0.322		163.27				163.2669		163.267

												1985.49		0.325		165.22				165.2244		165.224

												1985.58		0.319		161.84				161.8376		161.838

												1985.62		0.319		161.97				161.9735		161.974

												1985.75		0.312		158.33				158.3263		158.326

												1985.84		0.311		157.77				157.7746		157.775

												1985.97		0.302		153.13				153.1280		153.128

												1986.1		0.316		160.60				160.5959		160.596

												1986.19		0.302		153.16				153.1648		153.165

												1986.32		0.323		163.86				163.8620		163.862

												1986.37		0.321		162.73				162.7273		162.727

												1986.45		0.322		163.61				163.6054		163.605

												1986.67		0.318		161.64				161.6355		161.635

												1986.89		0.314		159.61				159.6074		159.607

												1986.98		0.314		159.47				159.4704		159.470

												1987.07		0.313		159.10				159.1043		159.104

												1987.2		0.311		158.04				158.0351		158.035

												1987.42		0.323		163.92				163.9214		163.921

												1987.51		0.332		168.39				168.3854		168.385

												1987.68		0.323		164.06				164.0623		164.062

												1987.77		0.323		163.82				163.8215		163.821

												1987.86		0.317		161.03				161.0346		161.035

												1987.99		0.322		163.65				163.6491		163.649

												1988.03		0.313		158.68				158.6787		158.679

												1988.21		0.317		161.06				161.0588		161.059

												1988.25		0.324		164.73				164.7264		164.726

												1988.34		0.326		165.65				165.6455		165.646

												1988.38		0.329		166.90				166.9047		166.905

												1988.47		0.329		167.23				167.2330		167.233

												1988.56		0.321		162.85				162.8539		162.854

												1988.6		0.325		165.25				165.2502		165.250

												1988.69		0.321		162.79				162.7882		162.788

												1988.73		0.326		165.28				165.2768		165.277

												1988.78		0.321		162.80				162.8021		162.802

												1992.5		0.312		158.36				158.3611		158.361

												1992.55		0.309		156.89				156.8855		156.886

												1992.76		0.305		155.09				155.0921		155.092		161.41		161.41		161.41
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TDF Caclulations
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Original Normalized Radiance Values

Gain TDF and Bias

Before and After Mapping plot Band-2
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L-1
μ=173.17

L-2
μ=158.20

L-3
μ=162.35

L-4
μ=149.09

L-5
μ=161.41

Landsat-1

Landsat-2

Landsat-3

Landsat-4

Landsat-5

#REF!

Digital Year

TOA Normalized Radiance (W/m2umsr)

Landsat 1-5 MSS Band-2(Spectral Radiance Vs Time)
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L-1
μ=164.93

L-2
163.63

L-3
μ=162.92

L-4
μ=161.07

L-5
μ=161.41

L-1
μ=164.93

L-1
μ=164.93

Landsat-1

Landsat-2

Landsat-3

Landsat-4

Landsat-5

Digital Year

TOA Normalized Radiance (W/m2umsr)

TOA  Radiance Derived over Sonoran Desert as apparently seen by Landsat-5 since 1972, Band-2
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Radiance Value with Gain

Radiance Value with Gain and TDF

Landsat-2( Band-2)

y = 0.53916x - 896.76
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		Propogated Time Dependent Factor from Landsat-2  at the Cross Cal point of L1 and L2 (1976.46)																Digital Yr				Original Normalized Radiance Values				Radiance Value with Gain		Mapped Normalized Radiance Values		Mapped Normalized Radiance Values(w/ Propagated TDF)				Band-1Esun		Band-1Esun/pi

																		1972.65		0.261		153.64		0.9413		144.62				151.13		Landsat-1		1852.0		589.5																						1972.65		149.0247238028

																		1972.7		0.271		159.98				150.59				157.36		Landsat-2		1856.0		590.8																						1972.7		155.1739713602

								1.01452										1973.24		0.262		154.44		TDF from L2		145.37				151.91		Landsat-3		1860.0		592.1																						1972.75

								1.01144										1973.29		0.263		155.08		1.0143		145.98				152.55		Landsat-4		1851.0		589.2																						1973.24		149.7977400804

								1.01124										1973.39		0.268		157.81				148.54				155.23		Landsat-5		1849.0		588.6																						1973.29		150.4278861845

								1.01500										1973.44		0.262		154.29		TDF from L3		145.24				151.77																												1973.39		153.0688337163

								1.00927										1973.78		0.261		154.11		1.0303		145.06				151.59																												1973.44		149.6605179803

								1.00544		1.01229								1974.13		0.262		154.64				145.57				152.12																												1973.78		149.4776680696

												1.057842451						1974.18		0.260		153.51				144.50				151.00																												1974.13		150.0003918684

																		1974.28		0.260		153.35				144.35				150.84																												1974.18		148.9021847235		142.5176560412

																		1974.42		0.262		154.27				145.22				151.75																												1974.28		148.746484167

		1.0143																1974.47		0.261		154.07				145.02				151.55																												1974.42		149.6389738923		0.1532794029		0.1462868896

																		1974.52		0.253		148.94				140.20				146.51																												1974.47		149.4399364622		0.0005815292

																		1974.62		0.259		152.58				143.62				150.08																												1974.52		144.4692530996

		Propogated Time Dependent Factor from Landsat-3  at the Cross Cal point of L2 and L3 (1980.13)								FOR L1								1975.12		0.264		155.71				146.57				153.17																												1974.62		147.9961624652

						141.87392		1.0141038988		140.3084466667								1975.41		0.261		153.92				144.89				151.41																												1975.12		151.034911536

										Propagated TDF of L3 to L2								1975.9		0.271		159.66				150.29				157.05																												1975.41		149.3026295055

						139.8674		1.0285894736										1976.2		0.260		153.39				144.39				150.89																												1975.9		154.8662728709

						139.18402		1.0336178997		1.0254370907								1976.3		0.264		155.39				146.27				152.85																												1976.2		148.7881824383

		1.0303						0.0009152		-1.5738287								1976.4		0.262		154.42				145.36				151.90																												1976.3		150.7235316371

		where 1983.05 is the Xcal pt of L3 and L4																1976.5		0.263		154.87				145.78				152.34																												1976.4		149.7858366792

																TDF(K(T))		1976.79		0.269		158.36				149.07				155.78		154.84		145.75		152.31																						1976.5		150.2216234481

				146.98												1.0189		1975.29		0.233		137.79		Gain for L2		144.51		147.25		151.71		1.02				1.00																						1976.79		153.6095173617

																1.0187		1975.34		0.234		138.19		1.0488		144.93		147.65		152.12						-0.37%

		0.9837														1.0184		1975.44		0.234		138.38				145.13		147.80		152.27				0.05

																1.0180		1975.53		0.235		139.07		1.0303		145.85		148.47		152.97

		1.0806														1.0172		1975.73		0.235		138.76				145.53		148.03		152.51																														288.35

																1.0152		1976.22		0.229		135.55				142.17		144.33		148.70

		147.20														1.0150		1976.27		0.234		138.38				145.13		147.31		151.77

		147.72														1.0148		1976.32		0.234		138.45				145.21		147.36		151.83

																1.0135		1976.67		0.238		140.88				147.75		149.74		154.28

										313.9						1.0131		1976.77		0.239		141.15				148.04		149.97		154.51

																1.0112		1977.26		0.235		138.67				145.44		147.06		151.51

																1.0106		1977.41		0.234		138.49				145.25		146.78		151.23

																1.0092		1977.75		0.236		139.55				146.36		147.71		152.18

																1.0069		1978.34		0.236		139.71				146.52		147.54		152.00

																1.0065		1978.44		0.241		142.30				149.24		150.21		154.76

																1.0054		1978.74		0.240		141.56				148.47		149.27		153.79

																1.0038		1979.13		0.239		141.14				148.03		148.60		153.10

																1.0033		1979.28		0.239		140.92				147.80		148.28		152.77

																1.0029		1979.38		0.235		138.96				145.74		146.16		150.58

																1.0023		1979.53		0.237		139.87				146.70		147.04		151.49

																1.0016		1979.72		0.236		139.20				146.00		146.22		150.65

																1.0012		1979.82		0.237		139.94				146.76		146.94		151.39

																0.9980		1980.66		0.238		140.84				147.71		147.41		151.87

																0.9978		1980.71		0.236		139.33				146.13		145.80		150.22

						150.9502675										0.9959		1981.20		0.242		142.90				149.87		149.26		153.78

																0.9950		1981.45		0.241		142.44				149.39		148.64		153.14

																0.9942		1981.64		0.240		141.57				148.48		147.62		152.09

																0.9927		1982.04		Outliers												139.78		146.60		152.19

		151.549555		0		21105.1109539905		0.0000		0.85483401336700		140.116945037				1.0386		1979.35		0.235		139.26		Gain for L3		146.07				151.72		0.92				1.00

				0				0.0000		0.72200757275107		142.2249989113				1.0376		1979.45		0.239		141.50		1.0489		148.42				154.00						-0.30%

				154.2621799987				0.0075		0.13742351752234		140.3513959585				1.0333		1979.85		0.237		140.21				147.07				151.97

				0				0.0000		-0.14716576263496		137.5959759696				1.0312		1980.04		0.233		137.74				144.48				148.99

				0				0.0000		-1.02320088644345		141.8036691923				1.0249		1980.64		0.241		142.83				149.81				153.54

				0				0.0000		-1.07566967805977		139.1950177235				1.0244		1980.68		0.237		140.27				147.13				150.72

				0				0.0000		-1.83895349535118		137.9225917802				1.0187		1981.22		0.236		139.76				146.60				149.34																																																																				0.0788190326

				0				0.0000		-3.40674246970880		138.4797378453				1.0075		1982.31		0.240		141.89				148.82				149.94

				0				0.0000		-3.79937306949680		142.5671639384				1.0055		1982.51		0.247		146.37				153.52				154.37

				0				0.0000		-4.30148138051860		137.6066446037				1.0010		1982.95		0.240		141.91				148.85				149.00

		3.64657534246567		0				0.0000		-4.53322617560752		142.6824785488				1.0005		1983.00		0.249		147.22				154.41				154.49		141.72		148.65		151.64

										-1.67		140.05						1982.84		0.227		133.95		Gain for L3		151.88				151.88		0.93				1.00

																		1983.06		0.229		135.10		1.1338		153.18				153.18						0.07%

																		1983.28		0.224		132.25				149.94				149.94

										Numerator		0.052767						1983.37		0.228		134.08				152.03				152.03

												0.000531						1983.41		0.227		133.60				151.48				151.48

																		1983.54		0.226		132.96				150.75				150.75

																		1992.22		0.225		132.85				150.62				150.62

										0								1992.26		0.222		131.02				148.55				148.55

																		1992.3		0.227		133.81				151.72				151.72

																		1992.44		0.233		137.27				155.64				155.64		133.69		151.58		151.58

																		1984.62		0.254		149.40				149.40				149.40		0.88				1.00

																		1985.01		0.254		149.38				149.38				149.38						0.11%

																		1985.36		0.259		152.53				152.53				152.53

																		1985.49		0.261		153.64				153.64				153.64

																		1985.58		0.258		152.06				152.06				152.06

																		1985.62		0.256		150.43				150.43				150.43

																		1985.75		0.256		150.64				150.64				150.64

																		1985.84		0.252		148.32				148.32				148.32

																		1985.97		0.251		147.58				147.58				147.58

																		1986.1		0.260		152.99				152.99				152.99

																		1986.19		0.247		145.23				145.23				145.23

																		1986.32		0.258		152.09				152.09				152.09

																		1986.37		0.258		151.78				151.78				151.78

																		1986.45		0.260		152.91				152.91				152.91																																								-0.1365926117

																		1986.67		0.259		152.36				152.36				152.36

																		1986.89		0.257		151.17				151.17				151.17

																		1986.98		0.262		154.40				154.40				154.40

																		1987.07		0.258		151.98				151.98				151.98

																		1987.2		0.254		149.30				149.30				149.30

																		1987.42		0.260		152.92				152.92				152.92

																		1987.51		0.264		155.29				155.29				155.29

																		1987.68		0.260		153.13				153.13				153.13

																		1987.77		0.261		153.88				153.88				153.88

																		1987.86		0.259		152.25				152.25				152.25

																		1987.99		0.266		156.74				156.74				156.74

																		1988.03		0.259		152.55				152.55				152.55

																		1988.21		0.259		152.57				152.57				152.57
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																		1988.47		0.260		153.01				153.01				153.01
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																		1992.5		0.257		151.12				151.12				151.12

																		1992.55		0.255		150.33				150.33				150.33

																		1992.76		0.249		146.70				146.70				146.70

																														151.74

																																151.74				151.74
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Landsat-1
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Landsat-3

Landsat-4

Landsat-5

Digital Year

TOA Normalized Radiance (W/m2umsr)

TOA Radiance Derived over Sonoran Desert as apparently seen by Landsat-5 since 1972,
Band-1
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Original Normalized Radiance Values

Mapped Normalized Radiance Values

Digital Yr

Normalized Radaince

Before and After Mapping plot Band-1
(Normalized Radiance Vs Digital Yr)
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L-1
μ=154.84

L-2
μ=139.78

L-3
μ=141.72

L-4
μ=133.69

L-5
μ=151.74

Landsat-1
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Landsat-3

Landsat-4

Landsat-5

Digital Year

TOA Normalized Radiance (W/m2umsr)

Landsat 1-5 MSS Band-1(Radiance Vs Time)

y = 1.4540x - 2738.83
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L-2
145.93

L-3
147.97

L-4
151.64

L-5
151.74

Landsat-1

Landsat-2

Landsat-3

Landsat-4

Landsat-5

Digital Year

Normalized Radiance

Band-1(Only Gain Applied)
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Orignal trend of L-2 with the Gain

Afer applying TDF

Digital Yr

TOA Normalized Radiance (Wm-2um-1sr-1)

Landsat-2 ( Band-1)

y = 0.567092x - 975.194

y = 0.0001x + 147
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Gain Appliedl Landsat-3 Radiance Values

Gain and TDF applied Landsat-3 Radiance Value

Digital Year

Normalized Radiance(L)

Landsat-3 (Band-1)
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				Absolute Calibration Difference in Five MSS Sensors

						Prior to Cross Calibration		After Cross Calibration (Mapping into the Landsat-5)

				Band-1		13.7%		less than 1%

				Band-2		13.9%		2.0%

				Band-3		7.6%		3.0%

				Band-4		6.1%		3.0%

				Absolute Calibration Difference in Five MSS Sensors

						Band-1		Band-2		Band-3		Band-4

				Prior to Cross Calibration		14%		14%		8%		6%

				After Cross Calibration (Mapping into the Landsat-5)		less than 1%		2%		3%		3%





		1972.65		1975.2876712329		1979.3534246575		1982.84		1984.62

		1972.7		1975.3369863014		1979.4520547945		1983.06		1985.01

		1973.24		1975.4356164384		1979.8465753425		1983.28		1985.36

		1973.29		1975.5342465753		1980.0438356164		1983.37		1985.49

		1973.39		1975.7315068493		1980.6356164384		1983.41		1985.58

		1973.44		1976.2246575342		1980.6849315069		1983.54		1985.62

		1973.78		1976.2739726027		1981.2246575342		1992.22		1985.75

		1974.13		1976.3232876712		1982.3095890411		1992.26		1985.84

		1974.18		1976.6684931507		1982.5068493151		1992.3		1985.97

		1974.28		1976.7671232877		1982.9506849315		1992.44		1986.1

		1974.42		1977.2575342466		1983				1986.19

		1974.47		1977.4054794521						1986.32

		1974.52		1977.7506849315						1986.37

		1974.62		1978.3424657534						1986.45

		1975.12		1978.4410958904						1986.67

		1975.41		1978.7369863014						1986.89

		1975.9		1979.1315068493						1986.98

		1976.2		1979.2794520548						1987.07

		1976.3		1979.3780821918						1987.2

		1976.4		1979.5260273973						1987.42

		1976.5		1979.7232876712						1987.51

		1976.79		1979.8219178082						1987.68

				1980.6602739726						1987.77

				1980.7095890411						1987.86

				1981.2						1987.99

				1981.4465753425						1988.03

				1981.6438356164						1988.21

				1982.0383561644						1988.25

										1988.34

										1988.38

										1988.47

										1988.56

										1988.6

										1988.69

										1988.73

										1988.78

										1992.5

										1992.55

										1992.76



L-1
μ=154.84

L-2
μ=139.78

L-3
μ=141.72

L-4
μ=133.69

L-5
μ=151.74

Landsat-1

Landsat-2

Landsat-3

Landsat-4

Landsat-5

Digital Year

Radiance(Wm-2um-1sr-1)

Landsat 1-5 MSS Band-1(Radiance Vs Time)

y = 1.4540x - 2738.83
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137.7904251969
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L-3
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L-4
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L-5
μ=151.74

Landsat-1

Landsat-2

Landsat-3

Landsat-4

Landsat-5

Digital Year

Radiance (Wm-2um-1sr-1)

TOA Radiance Derived over Sonoran Desert as apparently seen by Landsat-5 since 1972,
Band-1
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151.7500093249

151.5096705984

154.4922883769

145.227171365

151.5481639694

151.2259152878

152.0872862918

146.5073565715

152.1781276342

151.7788998622

150.084021896

152.0017401382

152.9146499712

153.1656401925

154.7612176244

152.3613988073

151.4089199515

153.7889457601

151.1732698307

157.0510525499

153.0961315232

154.3983867815

150.8872153099

152.7697848386

151.9785985377

152.8498674942

150.5837436778

149.2988891844

151.898943982

151.492082011

152.9234410775

152.3408786233

150.6507126409

155.2926132539

155.776567332

151.3870680151

153.1291247474

151.8734966953

153.8787714713

150.2173021577

152.2537225266

153.7758246377

156.7399813399

153.1406811239

152.5520634357

152.09098895

152.5662786168

153.2990185505

151.9434896557

154.0734803299

153.0109561232

150.0051983018

151.2957570888

152.5615346019

153.7725697805

152.3777753261

151.1203804795

150.3301922509

146.6983295992



		Band-1		Band-1

		Band-2		Band-2

		Band-3		Band-3

		Band-4		Band-4



Prior to Cross Calibration

After Cross Calibration (Mapping into the Landsat-5)

Percentage Difference: Before and After Calibration

0.137

0

0.139

0.02

0.076

0.03

0.061

0.03



		

		Band-1(Landsat-2)																												Band-1(Landsat-3)

		Denominator		= 0.567092x - 975.194056						the Cross Cal point of L2 and L3 (1980.13)																				Deno		= 1.5251x - 2872.82				Launch Date for L-2 1978.18

		Numerator		147.72182596																										Numeo		151.549555

		Final Denominator		= 0.567092(T- Tlaunch) - 975.194056+Tlaunch*.567092						Launch Date for L-2 1975.06																				Final Nuemo		151.55

		Final Denominator		= 0.567092(T- Tlaunch) +144.85																										Final Deno		= 1.5251*(T- Tlaunch) - 2872.82+1.5125*Tlaunch				3016.922318

																1120.04072552														Final Deno		= 1.5251*(T- Tlaunch)+144.10				144.102318

		Band-2(Landsat-2)														144.84666952

		Deno		y = 0.53916x - 896.76

		Numeo		170.8468908

		Final Denominator		y = 0.53916(T- TLaunch) - 896.76+0.53916*TLaunch				1064.8733496

				y = 0.53916(T- TLaunch)+168.11				168.1133496





		1979.3534246575		1979.3534246575

		1979.4520547945		1979.4520547945

		1979.8465753425		1979.8465753425

		1980.0438356164		1980.0438356164

		1980.6356164384		1980.6356164384

		1980.6849315069		1980.6849315069

		1981.2246575342		1981.2246575342

		1982.3095890411		1982.3095890411

		1982.5068493151		1982.5068493151

		1982.9506849315		1982.9506849315

		1983		1983



Gain Appliedl Landsat-3 Radiance Values

Gain and TDF applied Landsat-3 Radiance Value

Digital Year

Normalized Radiance(L)

Landsat-3 (Band-1)

146.0720282527

151.7158619292

148.422487615

153.9983795953

147.0704356933

151.9695170663

144.478781363

148.9859273932

149.8111040256

153.5416828206

147.1299240155

150.7170765109

146.5958848396

149.33911075

148.8247292024

149.94195165

153.5238606676

154.3676231375

148.8474333449

148.9963469654

154.4145526854

154.4922883769



		1975.2876712329		1975.2876712329

		1975.3369863014		1975.3369863014

		1975.4356164384		1975.4356164384

		1975.5342465753		1975.5342465753

		1975.7315068493		1975.7315068493

		1976.2246575342		1976.2246575342

		1976.2739726027		1976.2739726027

		1976.3232876712		1976.3232876712

		1976.6684931507		1976.6684931507

		1976.7671232877		1976.7671232877

		1977.2575342466		1977.2575342466

		1977.4054794521		1977.4054794521

		1977.7506849315		1977.7506849315

		1978.3424657534		1978.3424657534

		1978.4410958904		1978.4410958904

		1978.7369863014		1978.7369863014

		1979.1315068493		1979.1315068493

		1979.2794520548		1979.2794520548

		1979.3780821918		1979.3780821918

		1979.5260273973		1979.5260273973

		1979.7232876712		1979.7232876712

		1979.8219178082		1979.8219178082

		1980.6602739726		1980.6602739726

		1980.7095890411		1980.7095890411

		1981.2		1981.2

		1981.4465753425		1981.4465753425

		1981.6438356164		1981.6438356164



Digital Yr

Radiance

Landsat-2 ( Band-1)

y = 0.0001x + 147

144.5145979465

147.2519084116

144.9306164409

147.6473253551

145.1316102898

147.7950777489

145.8532895698

148.4727529667

145.5330339477

148.0326323326

142.1672844472

144.3311387505

145.1339597669

147.3146547104

145.2109648101

147.3644990653

147.753833263

149.7436935747

148.0352667685

149.9713684113

145.435923326

147.0575506038

145.2469080945

146.7821334585

146.3572156724

147.7063649929

146.5227452164

147.5351606531

149.2396314737

150.2135507417

148.4716039049

149.2698491395

148.0277996428

148.5973932871

147.7964727638

148.2806363177

145.7369371843

146.1588320966

146.6995505991

147.0404788579

145.9955287342

146.223833173

146.7647661392

146.9385507041

147.7107663969

147.4106856508

146.1275697638

145.8031584806

149.8702084346

149.2571135821

149.3918970009

148.6406337953

148.4796895748

147.6217868836



		1975.2876712329		1975.2876712329		1975.2876712329

		1975.3369863014		1975.3369863014		1975.3369863014

		1975.4356164384		1975.4356164384		1975.4356164384

		1975.5342465753		1975.5342465753		1975.5342465753

		1975.7315068493		1975.7315068493		1975.7315068493

		1976.2246575342		1976.2246575342		1976.2246575342

		1976.2739726027		1976.2739726027		1976.2739726027

		1976.3232876712		1976.3232876712		1976.3232876712

		1976.6684931507		1976.6684931507		1976.6684931507

		1976.7671232877		1976.7671232877		1976.7671232877

		1977.2575342466		1977.2575342466		1977.2575342466

		1977.4054794521		1977.4054794521		1977.4054794521

		1977.7506849315		1977.7506849315		1977.7506849315

		1978.3424657534		1978.3424657534		1978.3424657534

		1978.4410958904		1978.4410958904		1978.4410958904

		1978.7369863014		1978.7369863014		1978.7369863014

		1979.1315068493		1979.1315068493		1979.1315068493

		1979.2794520548		1979.2794520548		1979.2794520548

		1979.3780821918		1979.3780821918		1979.3780821918

		1979.5260273973		1979.5260273973		1979.5260273973

		1979.7232876712		1979.7232876712		1979.7232876712

		1979.8219178082		1979.8219178082		1979.8219178082

		1980.6602739726		1980.6602739726		1980.6602739726

		1980.7095890411		1980.7095890411		1980.7095890411

		1981.2		1981.2		1981.2

		1981.4465753425		1981.4465753425		1981.4465753425

		1981.6438356164		1981.6438356164		1981.6438356164

		1982.0383561644		1982.0383561644		1982.0383561644



Radiance Value with Gain

Radiance Value with Gain and TDF

Landsat-2( Band-2)

y = 0.53916x - 896.76

168.7636756488

171.3826528534

164.1685528534

167.8565022917

170.4344652785

163.2203652785

168.9485549528

171.4890927418

164.2749927418

167.0244490446

169.4825073773

162.2684073773

168.7761982035

171.1519238738

163.9378238738

167.670368365

169.7626095726

162.5485095726

166.9597328339

169.0164744439

161.8023744439

169.8788213143

171.9444333909

164.7303333909

168.0848182559

169.9412309957

162.7271309957

172.5054026336

174.3557695457

167.1416695457

170.5868588296

172.1473662107

164.9332662107

171.1030802627

172.3975551894

165.1834551894

169.5218938441

170.4836115082

163.2695115082

172.096267135

173.0184306723

165.8043306723

170.0187996678

170.7695167909

163.5554167909

168.5395445783

169.0723003171

161.8582003171

169.3201447687

169.775851351

162.561751351

169.4868252803

169.8899585734

162.6758585734

172.6272743471

172.9569340036

165.7428340036

166.2505243937

166.4641821798

159.2500821798

169.2841834276

169.448929857

162.234829857

169.9152358075

169.6313674014

162.4172674014

169.0982473323

168.7895191853

161.5754191853

174.6263498783

174.0386709475

166.8245709475

172.1716755378

171.4592863589

164.2451863589

169.3268524346

168.5217608407

161.3076608407

175.9009611295

174.8479557829

167.6338557829
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TOA Reflectance Obtained in ETM+ vs. TM (Band-2)
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oleObject3.bin
L57

		L5 TM IC NIOB														L5 TM LUT NIOB														L7 ETM+ NIOB														L5 TM IC RVPN														L5 TM LUT RVPN														L7 ETM+ RVPN														L5 TM IC DC														L5 TM LUT DC														L7 ETM+ DC

		Region:		Region		#1										Region:		Region		#1										Region:		Region		#1										Region:		Region		#1										Region:		Region		#1										Region:		Region		#1										Region:		Region		#1										Region:		Region		#1										Region:		Region		#1

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		66		117		81.848617		5.655809						1		57		103		70.957079		5.121992						1		4331		8458		5428.990509		429.337128						1		172		242		209.774899		11.044463						1		153		217		187.695715		10.033082						1		11612		16638		14358.487912		788.032661						1		79		114		99.085751		2.897375						1		69		101		87.014223		2.61134						1		5218		9714		7303.917367		233.31754

				2		23		54		34.930557		2.92354						2		23		53		33.690084		2.967289						2		3187		7859		4664.725021		414.579144						2		92		126		110.255385		5.340753						2		89		124		107.902142		5.254157						2		12797		17886		15485.654295		779.401381						2		27		45		37.528839		1.753525						2		27		44		36.64345		1.723702						2		3738		8583		5702.921769		272.399924

				3		22		72		36.860117		6.456889						3		19		64		32.515393		5.762668						3		1709		6961		3218.844541		628.02733						3		132		182		156.932368		7.181165						3		117		161		139.103793		6.345316						3		12264		15721		14614.66075		664.067121						3		22		54		38.360858		2.929598						3		20		48		34.274638		2.574571						3		1924		6622		4030.168979		302.510831

				4		17		172		86.041219		17.680375						4		18		172		86.120701		17.689928						4		2564		15072		7648.542557		1520.865652						4		105		140		122.109641		5.171821						4		105		141		122.262276		5.190115						4		9307		12577		10888.205948		479.156343						4		14		126		20.649263		4.486482						4		14		126		20.576851		4.490435						4		1262		10925		2098.574668		377.784754

				5		25		177		102.411193		14.504347						5		25		170		99.009746		13.853865						5		305		2676		1251.524148		183.723341						5		167		227		196.128836		8.264306						5		161		218		189.13813		7.902878						5		2031		2778		2389.681728		105.943594						5		8		86		19.95341		3.113853						5		8		84		20.24691		2.938214						5		65		1173		332.809293		37.140356

				6		10		113		41.158963		9.706014						6		10		101		37.582653		8.517274						6		58		699		227.912308		56.171053						6		92		143		115.769803		7.240582						6		83		128		103.927823		6.403011						6		519		814		652.466213		42.671858						6		3		31		11.240807		1.588417						6		4		29		11.760795		1.483638						6		19		352		91.683324		9.362909

		Region:		Region		#2										Region:		Region		#2										Region:		Region		#2										Region:		Region		#2										Region:		Region		#2										Region:		Region		#2										Region:		Region		#2										Region:		Region		#2										Region:		Region		#2

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		67		186		97.80028		8.11855						1		58		165		85.394077		7.346415						1		4429		12658		6536.795115		567.938262						1		99		185		127.666867		5.587078						1		87		166		113.050841		5.08011						1		6817		12742		8493.375582		381.563614						1		72		167		94.116264		3.385521						1		62		148		82.547189		3.064373						1		5004		11429		6983.969216		250.018963

				2		22		97		42.758474		4.872201						2		21		94		41.355266		4.718929						2		2969		13149		5806.034788		678.990482						2		42		100		60.715986		3.280046						2		40		98		59.068162		3.267366						2		6188		13546		8187.349861		456.399217						2		23		72		33.714063		2.176904						2		22		70		32.787459		2.135316						2		3180		10431		5170.934432		283.274395

				3		22		146		53.4388		8.849106						3		19		129		47.22968		7.848357						3		1888		13481		4849.225007		825.131375						3		59		148		86.392174		5.494473						3		52		132		76.516386		4.886065						3		5827		13250		7811.939232		511.921422						3		20		94		32.685482		3.090472						3		18		84		29.114048		2.81827						3		1638		8701		3543.557627		296.440243

				4		17		145		78.119428		7.104276						4		17		145		78.148873		7.119115						4		2065		12320		6938.56844		611.151736						4		56		127		79.244097		5.327963						4		57		127		79.372983		5.352603						4		5390		10734		6903.707069		474.690959						4		10		169		19.990372		8.672762						4		10		169		19.806224		8.689659						4		1069		14437		2079.795592		847.540088

				5		33		236		150.861705		12.422614						5		33		226		145.35447		11.866982						5		238		2939		1844.405653		161.867868						5		89		212		132.978325		10.164961						5		86		204		128.594485		9.735594						5		1002		2687		1562.45479		125.928632						5		4		203		19.626406		8.702222						5		5		196		19.981338		8.307987						5		53		2262		340.520942		119.4338

				6		13		165		75.884879		11.618701						6		13		146		68.078093		10.208081						6		54		931		423.912213		68.810439						6		53		143		82.230208		7.842123						6		48		128		74.242334		6.934054						6		279		865		450.168823		44.715276						6		0		108		10.835226		3.660203						6		2		96		11.441483		3.259577						6		0		648		92.340471		21.926935

		Region:		Region		#3										Region:		Region		#3										Region:		Region		#3										Region:		Region		#3										Region:		Region		#3										Region:		Region		#3										Region:		Region		#3										Region:		Region		#3										Region:		Region		#3

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		64		158		89.852237		5.536549						1		54		140		78.199983		5.022111						1		4243		10770		6030.489314		388.058128						1		57		202		89.137155		11.044713						1		48		181		78.000295		10.04708						1		3826		13761		5779.064361		755.895877						1		84		120		92.969296		2.807413						1		73		106		81.480286		2.561779						1		5487		9133		6666.395998		202.736386

				2		20		81		38.648773		3.373699						2		19		79		37.448997		3.264948						2		2875		11329		5214.855175		463.424346						2		20		107		39.344799		6.777857						2		19		105		38.150218		6.653391						2		2693		13864		5121.209285		926.951917						2		29		60		34.398889		2.439836						2		28		59		33.509338		2.350175						2		4065		9483		5029.453551		328.82025

				3		18		127		47.893563		6.259285						3		16		112		42.325689		5.534612						3		1764		11836		4325.065707		576.423727						3		20		157		50.919307		11.569583						3		18		140		45.160622		10.248104						3		1816		13495		4443.388903		1047.981564						3		24		80		32.276735		2.867871						3		21		71		28.863033		2.520472						3		2142		9305		3253.433641		268.95552

				4		13		146		73.477712		7.258426						4		13		146		73.559609		7.246346						4		1530		12253		6538.381757		614.92967						4		17		192		67.278784		9.327957						4		17		192		67.425134		9.322592						4		1538		16108		5763.89902		808.382179						4		14		118		18.275704		3.141828						4		13		118		17.825044		3.366429						4		1441		10224		1710.08873		279.521368

				5		16		236		142.494413		14.654059						5		16		226		137.319371		13.994899						5		157		2985		1752.243783		189.184029						5		20		220		93.677872		20.492488						5		20		211		90.944541		19.63093						5		195		2748		1061.746248		243.055605						5		6		167		15.746008		3.716937						5		7		161		16.531656		3.551341						5		118		2377		243.132786		47.214464

				6		8		162		67.069992		10.603735						6		8		144		60.343692		9.313632						6		31		930		375.163531		62.818425						6		11		138		52.114668		13.281389						6		12		123		47.590166		11.747736						6		50		775		275.708315		73.820331						6		1		98		8.844239		1.937046						6		3		88		9.576999		1.749897						6		26		703		65.428988		10.94247

		Region:		Region		#4										Region:		Region		#4										Region:		Region		#4										Region:		Region		#4										Region:		Region		#4										Region:		Region		#4										Region:		Region		#4										Region:		Region		#4										Region:		Region		#4

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		74		164		92.438008		5.662398						1		64		146		80.570249		5.119892						1		4736		11323		6125.549107		392.459228						1		79		201		128.731335		9.349104						1		69		179		114.044141		8.489462						1		5135		14131		8575.700831		651.481024						1		77		160		93.929961		3.801236						1		67		142		82.356056		3.441877						1		4902		10878		6763.918118		296.395822

				2		30		83		39.862129		3.235592						2		29		80		38.571969		3.092151						2		4031		11590		5338.0773		443.929216						2		34		108		60.859539		5.298022						2		33		106		59.155902		5.225306						2		4246		15145		8196.388346		748.831838						2		27		85		34.964176		2.94688						2		26		82		34.061631		2.854203						2		3654		11603		5121.551927		396.309523

				3		27		121		48.04701		6.088975						3		24		107		42.38393		5.405424						3		2235		11401		4281.883646		561.339821						3		37		168		87.643452		7.555925						3		33		149		77.531368		6.708708						3		3134		15319		7917.345291		700.401154						3		22		127		33.814353		5.495725						3		20		113		30.285911		4.81067						3		1725		11233		3425.627029		496.242312

				4		54		150		77.059677		6.906418						4		54		150		77.08814		6.919416						4		5013		12330		6785.692547		569.960745						4		37		139		81.451835		5.709256						4		37		139		81.574056		5.717703						4		3145		12094		7116.403465		497.598812						4		13		146		23.146356		16.512595						4		12		145		22.768987		16.535091						4		1396		12896		2173.313958		1477.842252

				5		73		218		140.629895		11.335279						5		71		210		135.585481		10.824424						5		649		2676		1700.808964		144.348803						5		60		237		152.448327		16.169507						5		59		228		147.269827		15.480955						5		644		2913		1804.186937		198.703225						5		1		214		23.311175		21.164976						5		3		206		23.560323		20.239775						5		105		2673		341.795164		265.315746

				6		29		153		66.112599		9.516754						6		27		135		59.511541		8.353488						6		132		817		365.350341		55.487792						6		33		165		90.090014		10.106266						6		31		147		81.192166		8.945687						6		156		937		493.758008		56.948044						6		3		142		12.416718		9.884533						6		4		127		12.819371		8.657759						6		10		856		87.980115		55.003499

		Region:		Region		#5										Region:		Region		#5										Region:		Region		#5										Region:		Region		#5										Region:		Region		#5										Region:		Region		#5										Region:		Region		#5										Region:		Region		#5										Region:		Region		#5

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		66		162		91.560561		6.628698						1		57		144		79.722501		6.012401						1		4249		10986		6004.845245		480.672798						1		93		212		141.614285		6.264328						1		82		189		125.718845		5.702553						1		5873		12901		9435.007604		494.082846						1		87		123		95.232633		2.681684						1		76		108		83.537663		2.413342						1		6291		8662		6982.038422		226.155456

				2		21		76		39.656651		3.426728						2		20		74		38.394752		3.294856						2		2617		10745		5294.497355		480.947637						2		40		113		69.358336		3.717695						2		38		111		67.589193		3.660557						2		5197		13721		9376.847105		588.702329						2		29		52		34.474063		1.805878						2		28		51		33.583488		1.742845						2		4439		7731		5169.266475		281.249211

				3		19		111		45.748083		6.894879						3		16		98		40.44642		6.091287						3		1418		9606		4049.274332		658.335509						3		58		173		102.626811		5.30241						3		51		154		90.91279		4.701827						3		4767		13453		9313.964444		578.982199						3		27		56		33.451137		1.807994						3		24		49		29.966191		1.538607						3		2868		5396		3512.304883		223.429993

				4		11		159		85.427077		11.323279						4		11		159		85.498811		11.332931						4		1363		13830		7511.418022		967.097753						4		57		145		91.650454		4.21366						4		57		145		91.750972		4.191746						4		4833		10634		7987.623457		452.207626						4		14		39		20.782062		1.081838						4		13		39		20.398047		1.53						4		1469		2636		2031.129665		131.581874

				5		17		205		132.96299		16.208713						5		17		197		128.165389		15.481499						5		186		2610		1617.251009		205.312041						5		92		216		144.219379		8.339867						5		89		208		139.36417		7.996177						5		965		2414		1697.350004		119.983272						5		9		64		22.541751		1.759056						5		10		62		22.790501		1.776043						5		105		478		349.595598		33.154944

				6		8		133		57.578888		10.989878						6		8		118		51.997667		9.653055						6		38		780		320.13188		64.182865						6		53		147		96.700122		6.039781						6		49		131		87.051842		5.350238						6		258		752		529.061775		40.481997						6		3		22		13.2631		1.586186						6		4		21		13.559277		1.340941						6		22		137		97.435773		10.861617

		Region:		Region		#6										Region:		Region		#6										Region:		Region		#6										Region:		Region		#6										Region:		Region		#6										Region:		Region		#6										Region:		Region		#6										Region:		Region		#6										Region:		Region		#6

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		74		185		102.7768		8.980651						1		64		165		89.878889		8.134607						1		4637		13143		6814.523765		636.110725						1		85		218		148.009654		11.482662						1		74		195		131.555503		10.440548						1		6362		13774		9802.293015		754.562116						1		77		148		96.565098		4.76341						1		67		131		84.76675		4.321746						1		4929		11006		7137.809052		553.332345

				2		28		93		45.502633		5.356514						2		27		91		44.056115		5.24336						2		3730		13293		6179.360277		761.132712						2		30		110		72.621561		7.085924						2		28		108		70.787725		6.966075						2		5445		14280		9817.351216		958.406878						2		26		71		36.645019		2.480395						2		25		69		35.655161		2.449685						2		3397		9736		5530.659884		513.615474

				3		24		137		57.070144		9.766033						3		21		122		50.501152		8.649264						3		1942		13117		5185.97664		930.494811						3		34		162		106.895409		11.303874						3		30		144		94.702149		10.031705						3		5150		14248		9694.13848		999.785702						3		22		96		38.250778		4.432815						3		20		85		33.980106		3.935176						3		1680		8738		3978.028897		604.116265

				4		29		165		84.428194		7.683169						4		29		166		84.510361		7.696959						4		2862		14705		7536.314758		658.01645						4		22		133		92.852603		9.8194						4		22		134		92.969904		9.819258						4		4182		10978		8072.685234		819.984931						4		15		141		30.131115		24.099547						4		14		141		30.040282		24.045869						4		1380		12164		3038.6003		2119.247304

				5		23		237		153.92143		15.897						5		23		228		148.235387		15.187301						5		168		2964		1900.467824		204.827026						5		27		230		161.71776		20.853993						5		27		222		156.122819		19.975621						5		879		2690		1908.005218		242.239756						5		6		192		25.150366		15.023961						5		7		185		25.246965		14.402657						5		82		2597		404.751551		169.499377

				6		10		164		78.815446		13.465305						6		10		145		70.655587		11.831026						6		36		964		444.994632		80.260919						6		16		152		108.878105		14.309088						6		15		136		97.807793		12.656695						6		206		841		597.549429		76.301395						6		2		126		12.364641		4.523342						6		4		112		12.847475		3.94655						6		14		747		98.794198		23.62808

		Region:		Region		#7										Region:		Region		#7										Region:		Region		#7										Region:		Region		#7										Region:		Region		#7										Region:		Region		#7										Region:		Region		#7										Region:		Region		#7										Region:		Region		#7

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		69		132		86.142831		3.946491						1		59		117		74.807405		3.589944						1		4512		8627		5669.887655		282.945797						1		124		179		150.77403		5.506467						1		110		159		134.026229		5.011297						1		8138		12078		9997.128339		373.302578						1		75		194		83.643794		4.832666						1		65		173		72.986889		4.381314						1		4894		12383		5560.571961		361.445626

				2		23		66		36.961945		2.141857						2		22		64		35.808975		2.074015						2		3197		8149		4900.214698		302.54599						2		60		91		75.615935		3.40009						2		58		89		73.847311		3.356119						2		8130		12965		10272.212206		476.174682						2		23		97		30.927747		3.367971						2		23		95		30.195148		3.304409						2		3196		13380		4231.264371		467.298266

				3		22		90		42.409939		4.10703						3		19		79		37.485674		3.613488						3		1909		7480		3734.557707		392.74246						3		88		137		112.447257		5.358583						3		78		122		99.778636		4.762223						3		7961		13072		10238.400594		496.181475						3		20		149		27.14279		6.569445						3		18		133		24.218361		5.890538						3		1683		13572		2340.412402		632.391741

				4		18		169		80.671643		8.651996						4		18		169		80.733295		8.654868						4		2209		14086		7077.686855		737.210183						4		78		119		98.945563		4.338081						4		78		119		99.085234		4.375349						4		6695		10479		8633.761231		383.988805						4		14		172		109.668629		19.152078						4		13		172		109.399494		19.156969						4		1494		14970		9845.76886		1641.86619

				5		22		203		128.579964		11.277671						5		22		195		123.982639		10.773927						5		146		2430		1561.396927		142.992248						5		133		237		176.676577		6.763445						5		129		228		170.427081		6.483277						5		1547		2761		2092.496727		76.377838						5		3		239		76.225942		16.285999						5		4		230		74.199162		15.57494						5		37		3123		940.435114		208.989045

				6		12		114		53.381078		7.781881						6		12		102		48.30551		6.83147						6		31		684		295.9703		45.202026						6		82		147		110.690015		4.618327						6		74		131		99.41075		4.116369						6		435		811		609.512755		26.198662						6		0		141		23.52661		9.805591						6		2		125		22.417172		8.603565						6		0		818		131.644879		56.793773

		Region:		Region		#8										Region:		Region		#8										Region:		Region		#8										Region:		Region		#8										Region:		Region		#8										Region:		Region		#8										Region:		Region		#8										Region:		Region		#8										Region:		Region		#8

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		70		104		92.816676		3.510783						1		60		91		80.815919		3.198127						1		4635		7494		6787.223023		226.825529						1		73		183		113.846944		12.484279						1		64		163		100.488873		11.341766						1		4708		12715		7530.97635		859.738364						1		75		185		84.455083		4.579117						1		65		164		73.772913		4.150772						1		4973		11100		5660.189578		336.173552

				2		27		41		35.853966		1.727034						2		25		40		34.819705		1.732339						2		3545		6046		5310.038091		215.698136						2		28		95		51.431611		7.621812						2		27		93		49.914127		7.538968						2		3615		13084		6864.516387		1071.445185						2		24		92		31.721109		3.246626						2		22		91		31.005552		3.255817						2		3204		10804		4312.092465		425.009958

				3		25		49		40.205565		2.434052						3		22		43		35.667045		2.178687						3		2102		4675		4051.002808		211.148614						3		32		148		72.308055		12.899423						3		29		131		63.999004		11.484465						3		2813		13217		6483.721424		1203.62342						3		20		126		28.739988		6.375533						3		17		112		25.633496		5.72332						3		1681		11307		2483.242361		592.246712

				4		21		120		26.29576		3.09577						4		21		120		26.374692		3.107105						4		1997		9845		2521.736172		262.824083						4		27		126		66.549914		10.696576						4		27		127		66.672923		10.699141						4		2542		10410		5749.126561		940.658058						4		14		170		111.550816		26.826904						4		13		169		111.379945		26.834141						4		1464		14502		9999.80954		2310.115728

				5		20		122		29.394851		3.592608						5		21		118		29.307306		3.441832						5		291		1389		407.048386		37.117068						5		48		226		117.091224		20.219754						5		47		218		113.394797		19.364015						5		476		2695		1364.167549		246.678993						5		5		210		78.499603		20.916987						5		6		202		76.32794		20.015836						5		49		2803		972.868972		267.69433

				6		10		55		18.432993		2.263228						6		10		50		17.608366		1.937388						6		77		322		116.587085		10.91175						6		29		150		75.268409		14.39867						6		27		134		68.076489		12.729517						6		125		834		408.098858		81.414801						6		0		135		24.595812		9.608688						6		2		120		23.366374		8.445242						6		0		682		138.836023		56.501389

		Region:		Region		#9										Region:		Region		#9										Region:		Region		#9										Region:		Region		#9										Region:		Region		#9										Region:		Region		#9										Region:		Region		#9										Region:		Region		#9										Region:		Region		#9

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		69		119		98.231957		4.307305						1		60		104		85.787824		3.907057						1		4558		8425		7176.839263		356.675837						1		83		182		126.50369		12.469404						1		72		163		112.03769		11.331185						1		5665		12652		8400.956424		874.844425						1		75		225		87.693206		5.979755						1		65		201		76.688503		5.418754						1		5048		15400		5855.881479		433.721848

				2		25		57		38.659109		2.401774						2		24		55		37.514497		2.348257						2		3562		8111		5729.503324		334.669372						2		33		94		60.403017		7.714156						2		32		91		58.67611		7.601559						2		4367		13165		8110.981193		1104.131412						2		26		98		33.226582		4.186042						2		25		96		32.38358		4.104218						2		3548		15166		4505.551788		575.851931

				3		20		72		39.665884		3.662416						3		18		64		35.110469		3.250348						3		1804		6984		3973.309704		323.028195						3		41		139		87.326293		13.548699						3		36		123		77.199808		12.053912						3		3770		12569		7875.329328		1296.055076						3		23		133		31.625549		7.798138						3		20		118		28.218287		6.94732						3		1752		13182		2730.13709		742.339841

				4		10		127		26.571674		9.122972						4		10		128		26.624876		9.139287						4		1495		10788		2571.573675		810.908218						4		38		120		81.263463		10.461996						4		38		121		81.365481		10.450501						4		3392		10377		7067.874592		947.296929						4		18		170		105.166738		26.438593						4		18		170		104.974818		26.433964						4		1530		14764		9420.524463		2335.084095

				5		10		156		31.984193		12.714466						5		11		150		31.814019		12.140759						5		173		1938		441.92345		149.129613						5		59		209		129.798462		15.766794						5		58		202		125.568441		15.097351						5		662		2443		1521.160269		200.685517						5		8		208		78.529172		23.725744						5		8		200		76.370063		22.6875						5		77		3170		964.621957		308.492022

				6		4		94		19.47927		5.798366						6		5		84		18.533375		5.073047						6		32		531		123.032165		32.078463						6		36		129		83.62733		11.911093						6		33		116		75.477705		10.531981						6		186		743		456.087265		69.851328						6		1		120		26.362564		11.135803						6		3		107		24.918973		9.775489						6		0		1101		146.162459		66.411721

		Region:		Region		#10										Region:		Region		#10										Region:		Region		#10										Region:		Region		#10										Region:		Region		#10										Region:		Region		#10										Region:		Region		#10										Region:		Region		#10										Region:		Region		#10

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		67		164		89.56974		6.003083						1		57		145		77.917664		5.440028						1		4476		11001		5992.811889		429.150907						1		82		250		136.219652		24.418702						1		71		224		120.818732		22.208508						1		5460		16990		9083.0517		1675.806994						1		75		178		85.849859		7.475694						1		66		158		74.970696		6.776385						1		4819		12623		5592.180856		562.269

				2		25		88		38.496522		3.448882						2		24		86		37.316443		3.346915						2		3316		11588		5204.268232		487.086357						2		32		132		64.801946		14.241965						2		30		129		63.091589		14.01637						2		4079		17747		8791.810967		2002.875072						2		25		84		32.711424		5.585553						2		24		82		31.996681		5.450564						2		3351		11985		4373.497275		801.749776

				3		23		132		46.228299		6.74631						3		21		117		40.910708		5.977814						3		1908		11990		4162.296245		637.947513						3		38		201		93.436215		22.776799						3		34		178		82.754211		20.203797						3		3319		15716		8489.331782		2112.085187						3		21		130		30.945877		11.606854						3		19		116		27.732683		10.308972						3		1612		12761		2607.451864		1146.809496

				4		40		130		74.474698		7.161556						4		40		130		74.549267		7.148567						4		3806		11528		6622.360802		603.766289						4		27		164		82.827202		19.529058						4		27		164		82.945647		19.522215						4		2475		13953		7230.976104		1735.942844						4		21		155		112.68035		17.598545						4		20		155		112.441452		17.626116						4		1863		13895		10145.656571		1557.376907

				5		57		233		138.861253		12.761585						5		56		224		133.885739		12.183828						5		628		2901		1704.085956		167.330899						5		41		255		145.435867		37.357872						5		41		255		140.590124		35.780662						5		412		3180		1719.868669		458.356314						5		12		223		85.019831		24.081277						5		13		215		82.622265		23.029826						5		102		3179		1050.40665		325.127456

				6		23		153		66.131569		10.696008						6		21		136		59.515162		9.388319						6		115		894		369.468689		64.196297						6		24		180		89.542437		20.812984						6		23		161		80.717476		18.40851						6		127		1022		490.146625		117.7024						6		3		148		28.448713		16.123831						6		5		132		26.732442		14.136242						6		14		1034		156.941557		97.75003

		Region:		Region		#11										Region:		Region		#11										Region:		Region		#11										Region:		Region		#11										Region:		Region		#11										Region:		Region		#11										Region:		Region		#11										Region:		Region		#11										Region:		Region		#11

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		64		110		79.895851		4.164206						1		55		97		69.178797		3.762533						1		4271		7575		5286.203447		317.120159						1		106		175		139.797097		8.853218						1		93		156		124.076281		8.05704						1		6780		11911		9316.855225		606.852791						1		71		255		87.584735		12.162969						1		62		255		76.469269		11.007645						1		4582		15255		5869.708081		883.881961

				2		22		55		33.890688		2.219526						2		21		53		32.719488		2.292832						2		2863		7438		4527.780421		304.909842						2		45		94		69.179836		5.766484						2		44		92		67.476594		5.682761						2		6098		13330		9404.93098		780.710922						2		25		132		35.700967		8.957339						2		25		129		35.05713		8.809504						2		3346		14470		4810.932883		1239.674717

				3		19		74		34.838421		4.93027						3		17		66		30.814857		4.397183						3		1482		6837		3023.789588		473.805737						3		60		145		100.574727		9.35092						3		54		128		89.158826		8.300252						3		5550		13401		9160.873425		833.937845						3		19		184		37.745175		18.831965						3		18		163		33.706097		16.74525						3		1525		13134		3296.16172		1788.754137

				4		21		174		88.844675		15.895362						4		21		174		88.936519		15.909332						4		1892		15177		7932.461265		1357.085982						4		60		125		94.373577		8.046492						4		60		125		94.489121		8.052294						4		5302		11043		8294.608035		655.38194						4		16		166		109.209745		22.83794						4		14		165		109.086217		22.869026						4		1538		14146		9733.741692		1952.75115

				5		17		168		100.781172		13.383459						5		18		162		97.462767		12.789578						5		183		1958		1230.331671		168.453102						5		107		244		182.244479		15.968302						5		104		235		175.771577		15.289555						5		1240		3034		2174.750535		172.874552						5		4		255		94.784123		39.319252						5		5		255		91.863378		37.597779						5		66		3169		1177.890821		502.412763

				6		8		101		38.381954		7.820843						6		8		90		35.149798		6.862566						6		32		465		211.543273		45.346437						6		62		158		109.818925		10.448871						6		57		141		98.631167		9.240177						6		325		928		605.623641		52.453401						6		0		164		37.248057		27.11145						6		2		145		34.449396		23.744202						6		4		1089		209.427633		155.298277

		Region:		Region		#12										Region:		Region		#12										Region:		Region		#12										Region:		Region		#12										Region:		Region		#12										Region:		Region		#12										Region:		Region		#12										Region:		Region		#12										Region:		Region		#12

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		70		125		85.035541		5.759772						1		60		110		73.81705		5.205341						1		4555		8305		5662.27971		428.867572						1		62		191		116.54611		16.000574						1		53		170		102.945066		14.551124						1		3829		12964		7769.055863		1109.203679						1		77		123		98.432041		3.334722						1		67		109		86.430207		3.014379						1		4994		8894		7166.369673		315.091399

				2		24		64		36.290065		3.227932						2		23		63		35.118025		3.203292						2		3251		8296		4907.165901		467.183304						2		19		100		52.544303		9.049223						2		18		98		50.983857		8.878888						2		2443		13863		7067.747608		1269.314088						2		27		63		37.282799		1.584679						2		26		62		36.32712		1.554256						2		3611		8907		5549.693134		282.168373

				3		22		87		38.769371		7.087118						3		18		77		34.278419		6.31113						3		1680		7680		3439.069186		693.183625						3		16		150		71.597109		15.571707						3		14		132		63.311394		13.797186						3		1484		13671		6440.146293		1448.738729						3		23		99		37.247645		3.156927						3		20		88		33.213719		2.779281						3		1685		9277		3795.153019		345.949894

				4		14		167		88.530956		15.106513						4		14		167		88.625399		15.120601						4		1735		14613		7954.316577		1297.390471						4		12		129		70.67947		11.454236						4		12		129		70.795041		11.450109						4		1218		11138		6145.492443		1016.498198						4		17		144		23.269529		12.94812						4		17		144		23.195067		12.928435						4		1494		12837		2258.098069		1180.265266

				5		15		192		108.13902		17.319805						5		16		185		104.475536		16.536469						5		171		2390		1335.738658		222.532724						5		15		227		123.103383		28.41363						5		15		218		119.17191		27.209903						5		132		2722		1442.881421		349.951202						5		10		189		21.459517		11.848769						5		10		182		21.756576		11.325906						5		105		2642		334.336095		149.909439

				6		8		120		43.265791		11.531814						6		8		107		39.430803		10.122979						6		27		690		242.208437		67.561857						6		9		155		72.8615		16.623003						6		9		139		65.954523		14.693823						6		26		861		396.191379		93.815818						6		4		116		11.431539		4.772862						6		5		104		11.949703		4.195774						6		22		715		87.568943		27.272293

		Region:		Region		#13										Region:		Region		#13										Region:		Region		#13																																																				Region:		Region		#13										Region:		Region		#13										Region:		Region		#13

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev																																																Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		72		164		94.112042		6.042579						1		62		145		82.03782		5.467166						1		4726		11146		6300.627003		428.7993																																																1		72		179		87.30587		11.65455						1		62		159		76.32943		10.548072						1		4638		13804		5762.639044		848.213317

				2		30		83		40.103144		3.522193						2		29		81		38.909427		3.392216						2		4063		11511		5446.462587		499.082851																																																2		24		109		35.33707		8.566989						2		23		107		34.491085		8.384631						2		3278		15024		4771.883969		1213.017715

				3		25		127		49.911854		6.450707						3		22		113		44.255076		5.734473						3		2263		11871		4532.599256		611.439636																																																3		20		170		37.447873		17.609715						3		18		151		33.38153		15.663423						3		1415		15626		3273.7091		1700.901471

				4		56		131		70.813033		7.387193						4		56		131		70.903645		7.377157						4		4964		11241		6297.359468		644.250614																																																4		20		181		111.089992		16.482764						4		19		181		110.900245		16.491602						4		2276		15906		9952.062863		1417.266023

				5		96		232		148.527072		10.977606						5		92		222		143.111101		10.486679						5		1023		2881		1822.097656		142.984613																																																5		22		255		100.019687		33.033936						5		22		255		96.915505		31.595468						5		158		3181		1237.438187		427.452676

				6		34		164		73.164384		10.420978						6		31		145		65.684428		9.15647						6		160		929		409.142939		61.746868																																																6		9		161		37.7473		22.145821						6		10		142		34.892605		19.397921						6		12		932		211.084617		128.256454

		Region:		Region		#14										Region:		Region		#14										Region:		Region		#14																																																				Region:		Region		#14										Region:		Region		#14										Region:		Region		#14

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev																																																Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		72		195		95.061397		6.771423						1		63		174		82.919008		6.128992						1		4744		12841		6346.471647		479.756143																																																1		70		155		79.691208		5.377092						1		61		137		69.397342		4.862539						1		4645		10693		5231.048874		403.422749

				2		28		105		41.496373		4.106951						2		27		102		40.139856		3.936111						2		4032		14013		5622.735703		574.095731																																																2		23		80		29.800668		3.865126						2		22		78		29.113931		3.769103						2		3054		11157		4003.584757		541.439562

				3		26		150		51.053699		7.495504						3		22		132		45.092466		6.625741						3		2299		12769		4618.084324		704.52683																																																3		20		126		26.240175		7.599657						3		18		111		23.350422		6.790544						3		1506		11863		2184.217121		737.73064

				4		53		155		79.371065		6.905423						4		53		156		79.424123		6.916743						4		5370		13558		7073.09048		606.60557																																																4		14		161		107.933241		17.775365						4		14		161		107.746253		17.782743						4		1628		13917		9671.939912		1544.819068

				5		83		237		149.863239		11.942437						5		81		227		144.386697		11.401912						5		806		2926		1839.5135		153.77407																																																5		10		240		75.710732		17.48274						5		11		231		73.688374		16.716202						5		105		3022		932.443573		230.222924

				6		29		165		71.84389		11.363241						6		27		146		64.537929		9.987342						6		126		919		402.438182		66.514371																																																6		2		142		23.118875		10.668067						6		4		126		22.080268		9.343674						6		5		820		128.017579		63.126089

		Region:		Region		#15										Region:		Region		#15										Region:		Region		#15																																																				Region:		Region		#15										Region:		Region		#15										Region:		Region		#15

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev																																																Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		62		168		96.803658		6.152511						1		53		149		84.520603		5.546626						1		4154		11856		6451.430064		434.514885																																																1		77		232		86.67101		6.298235						1		67		207		75.728917		5.713286						1		4922		19238		5683.982058		463.449907

				2		20		87		42.173577		3.734018						2		19		85		40.721096		3.601326						2		2416		12163		5700.226538		526.271075																																																2		24		107		32.83772		4.478972						2		24		105		32.002958		4.371797						2		3295		18863		4421.035289		622.204934

				3		17		132		51.935403		6.60033						3		14		116		45.77577		5.887165						3		1323		12505		4690.639191		626.59055																																																3		20		141		30.289604		9.947791						3		18		125		26.996537		8.838824						3		1669		15587		2576.957777		959.358729

				4		9		128		78.064694		6.506534						4		9		128		78.09068		6.522946						4		798		11399		6892.433667		561.280428																																																4		14		174		117.326451		20.411122						4		13		174		117.000915		20.429052						4		1669		15149		10559.188197		1778.340343

				5		8		224		147.286676		12.444319						5		9		215		141.943802		11.882826						5		50		2773		1798.567482		162.19857																																																5		5		255		85.536483		24.365795						5		6		246		83.130682		23.299709						5		63		3173		1056.39368		316.291826

				6		3		155		71.022765		9.624193						6		4		137		63.816272		8.458858						6		9		903		397.469182		57.385497																																																6		0		161		27.310007		14.803591						6		2		142		25.740636		12.985819						6		-8		1105		151.627974		85.938683





L57 (2)

		L5 TM IC NIOB														L5 TM LUT NIOB														L7 ETM+ NIOB														L5 TM IC RVPN														L5 TM LUT RVPN														L7 ETM+ RVPN														L5 TM IC DC														L5 TM LUT DC														L7 ETM+ DC

				Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		66		117		81.848617		5.655809						1		57		103		70.957079		5.121992						1		4331		8458		5428.990509		429.337128						1		172		242		209.774899		11.044463						1		153		217		187.695715		10.033082						1		11612		16638		14358.487912		788.032661						1		79		114		99.085751		2.897375						1		69		101		87.014223		2.61134						1		5218		9714		7303.917367		233.31754

				1		67		186		97.80028		8.11855						1		58		165		85.394077		7.346415						1		4429		12658		6536.795115		567.938262						1		99		185		127.666867		5.587078						1		87		166		113.050841		5.08011						1		6817		12742		8493.375582		381.563614						1		72		167		94.116264		3.385521						1		62		148		82.547189		3.064373						1		5004		11429		6983.969216		250.018963

				1		64		158		89.852237		5.536549						1		54		140		78.199983		5.022111						1		4243		10770		6030.489314		388.058128						1		57		202		89.137155		11.044713						1		48		181		78.000295		10.04708						1		3826		13761		5779.064361		755.895877						1		84		120		92.969296		2.807413						1		73		106		81.480286		2.561779						1		5487		9133		6666.395998		202.736386

				1		74		164		92.438008		5.662398						1		64		146		80.570249		5.119892						1		4736		11323		6125.549107		392.459228						1		79		201		128.731335		9.349104						1		69		179		114.044141		8.489462						1		5135		14131		8575.700831		651.481024						1		77		160		93.929961		3.801236						1		67		142		82.356056		3.441877						1		4902		10878		6763.918118		296.395822

				1		66		162		91.560561		6.628698						1		57		144		79.722501		6.012401						1		4249		10986		6004.845245		480.672798						1		93		212		141.614285		6.264328						1		82		189		125.718845		5.702553						1		5873		12901		9435.007604		494.082846						1		87		123		95.232633		2.681684						1		76		108		83.537663		2.413342						1		6291		8662		6982.038422		226.155456

				1		74		185		102.7768		8.980651						1		64		165		89.878889		8.134607						1		4637		13143		6814.523765		636.110725						1		85		218		148.009654		11.482662						1		74		195		131.555503		10.440548						1		6362		13774		9802.293015		754.562116						1		77		148		96.565098		4.76341						1		67		131		84.76675		4.321746						1		4929		11006		7137.809052		553.332345

				1		69		132		86.142831		3.946491						1		59		117		74.807405		3.589944						1		4512		8627		5669.887655		282.945797						1		124		179		150.77403		5.506467						1		110		159		134.026229		5.011297						1		8138		12078		9997.128339		373.302578						1		75		194		83.643794		4.832666						1		65		173		72.986889		4.381314						1		4894		12383		5560.571961		361.445626

				1		70		104		92.816676		3.510783						1		60		91		80.815919		3.198127						1		4635		7494		6787.223023		226.825529						1		73		183		113.846944		12.484279						1		64		163		100.488873		11.341766						1		4708		12715		7530.97635		859.738364						1		75		185		84.455083		4.579117						1		65		164		73.772913		4.150772						1		4973		11100		5660.189578		336.173552

				1		69		119		98.231957		4.307305						1		60		104		85.787824		3.907057						1		4558		8425		7176.839263		356.675837						1		83		182		126.50369		12.469404						1		72		163		112.03769		11.331185						1		5665		12652		8400.956424		874.844425						1		75		225		87.693206		5.979755						1		65		201		76.688503		5.418754						1		5048		15400		5855.881479		433.721848

				1		67		164		89.56974		6.003083						1		57		145		77.917664		5.440028						1		4476		11001		5992.811889		429.150907						1		82		250		136.219652		24.418702						1		71		224		120.818732		22.208508						1		5460		16990		9083.0517		1675.806994						1		75		178		85.849859		7.475694						1		66		158		74.970696		6.776385						1		4819		12623		5592.180856		562.269

				1		64		110		79.895851		4.164206						1		55		97		69.178797		3.762533						1		4271		7575		5286.203447		317.120159						1		106		175		139.797097		8.853218						1		93		156		124.076281		8.05704						1		6780		11911		9316.855225		606.852791						1		71		255		87.584735		12.162969						1		62		255		76.469269		11.007645						1		4582		15255		5869.708081		883.881961

				1		70		125		85.035541		5.759772						1		60		110		73.81705		5.205341						1		4555		8305		5662.27971		428.867572						1		62		191		116.54611		16.000574						1		53		170		102.945066		14.551124						1		3829		12964		7769.055863		1109.203679						1		77		123		98.432041		3.334722						1		67		109		86.430207		3.014379						1		4994		8894		7166.369673		315.091399

				1		72		164		94.112042		6.042579						1		62		145		82.03782		5.467166						1		4726		11146		6300.627003		428.7993																																																1		72		179		87.30587		11.65455						1		62		159		76.32943		10.548072						1		4638		13804		5762.639044		848.213317

				1		72		195		95.061397		6.771423						1		63		174		82.919008		6.128992						1		4744		12841		6346.471647		479.756143																																																1		70		155		79.691208		5.377092						1		61		137		69.397342		4.862539						1		4645		10693		5231.048874		403.422749

				1		62		168		96.803658		6.152511						1		53		149		84.520603		5.546626						1		4154		11856		6451.430064		434.514885																																																1		77		232		86.67101		6.298235						1		67		207		75.728917		5.713286						1		4922		19238		5683.982058		463.449907

				2		23		54		34.930557		2.92354						2		23		53		33.690084		2.967289						2		3187		7859		4664.725021		414.579144						2		92		126		110.255385		5.340753						2		89		124		107.902142		5.254157						2		12797		17886		15485.654295		779.401381						2		27		45		37.528839		1.753525						2		27		44		36.64345		1.723702						2		3738		8583		5702.921769		272.399924

				2		22		97		42.758474		4.872201						2		21		94		41.355266		4.718929						2		2969		13149		5806.034788		678.990482						2		42		100		60.715986		3.280046						2		40		98		59.068162		3.267366						2		6188		13546		8187.349861		456.399217						2		23		72		33.714063		2.176904						2		22		70		32.787459		2.135316						2		3180		10431		5170.934432		283.274395

				2		20		81		38.648773		3.373699						2		19		79		37.448997		3.264948						2		2875		11329		5214.855175		463.424346						2		20		107		39.344799		6.777857						2		19		105		38.150218		6.653391						2		2693		13864		5121.209285		926.951917						2		29		60		34.398889		2.439836						2		28		59		33.509338		2.350175						2		4065		9483		5029.453551		328.82025

				2		30		83		39.862129		3.235592						2		29		80		38.571969		3.092151						2		4031		11590		5338.0773		443.929216						2		34		108		60.859539		5.298022						2		33		106		59.155902		5.225306						2		4246		15145		8196.388346		748.831838						2		27		85		34.964176		2.94688						2		26		82		34.061631		2.854203						2		3654		11603		5121.551927		396.309523

				2		21		76		39.656651		3.426728						2		20		74		38.394752		3.294856						2		2617		10745		5294.497355		480.947637						2		40		113		69.358336		3.717695						2		38		111		67.589193		3.660557						2		5197		13721		9376.847105		588.702329						2		29		52		34.474063		1.805878						2		28		51		33.583488		1.742845						2		4439		7731		5169.266475		281.249211

				2		28		93		45.502633		5.356514						2		27		91		44.056115		5.24336						2		3730		13293		6179.360277		761.132712						2		30		110		72.621561		7.085924						2		28		108		70.787725		6.966075						2		5445		14280		9817.351216		958.406878						2		26		71		36.645019		2.480395						2		25		69		35.655161		2.449685						2		3397		9736		5530.659884		513.615474

				2		23		66		36.961945		2.141857						2		22		64		35.808975		2.074015						2		3197		8149		4900.214698		302.54599						2		60		91		75.615935		3.40009						2		58		89		73.847311		3.356119						2		8130		12965		10272.212206		476.174682						2		23		97		30.927747		3.367971						2		23		95		30.195148		3.304409						2		3196		13380		4231.264371		467.298266

				2		27		41		35.853966		1.727034						2		25		40		34.819705		1.732339						2		3545		6046		5310.038091		215.698136						2		28		95		51.431611		7.621812						2		27		93		49.914127		7.538968						2		3615		13084		6864.516387		1071.445185						2		24		92		31.721109		3.246626						2		22		91		31.005552		3.255817						2		3204		10804		4312.092465		425.009958

				2		25		57		38.659109		2.401774						2		24		55		37.514497		2.348257						2		3562		8111		5729.503324		334.669372						2		33		94		60.403017		7.714156						2		32		91		58.67611		7.601559						2		4367		13165		8110.981193		1104.131412						2		26		98		33.226582		4.186042						2		25		96		32.38358		4.104218						2		3548		15166		4505.551788		575.851931

				2		25		88		38.496522		3.448882						2		24		86		37.316443		3.346915						2		3316		11588		5204.268232		487.086357						2		32		132		64.801946		14.241965						2		30		129		63.091589		14.01637						2		4079		17747		8791.810967		2002.875072						2		25		84		32.711424		5.585553						2		24		82		31.996681		5.450564						2		3351		11985		4373.497275		801.749776

				2		22		55		33.890688		2.219526						2		21		53		32.719488		2.292832						2		2863		7438		4527.780421		304.909842						2		45		94		69.179836		5.766484						2		44		92		67.476594		5.682761						2		6098		13330		9404.93098		780.710922						2		25		132		35.700967		8.957339						2		25		129		35.05713		8.809504						2		3346		14470		4810.932883		1239.674717

				2		24		64		36.290065		3.227932						2		23		63		35.118025		3.203292						2		3251		8296		4907.165901		467.183304						2		19		100		52.544303		9.049223						2		18		98		50.983857		8.878888						2		2443		13863		7067.747608		1269.314088						2		27		63		37.282799		1.584679						2		26		62		36.32712		1.554256						2		3611		8907		5549.693134		282.168373

				2		30		83		40.103144		3.522193						2		29		81		38.909427		3.392216						2		4063		11511		5446.462587		499.082851																																																2		24		109		35.33707		8.566989						2		23		107		34.491085		8.384631						2		3278		15024		4771.883969		1213.017715

				2		28		105		41.496373		4.106951						2		27		102		40.139856		3.936111						2		4032		14013		5622.735703		574.095731																																																2		23		80		29.800668		3.865126						2		22		78		29.113931		3.769103						2		3054		11157		4003.584757		541.439562

				2		20		87		42.173577		3.734018						2		19		85		40.721096		3.601326						2		2416		12163		5700.226538		526.271075																																																2		24		107		32.83772		4.478972						2		24		105		32.002958		4.371797						2		3295		18863		4421.035289		622.204934

				3		22		72		36.860117		6.456889						3		19		64		32.515393		5.762668						3		1709		6961		3218.844541		628.02733						3		132		182		156.932368		7.181165						3		117		161		139.103793		6.345316						3		12264		15721		14614.66075		664.067121						3		22		54		38.360858		2.929598						3		20		48		34.274638		2.574571						3		1924		6622		4030.168979		302.510831

				3		22		146		53.4388		8.849106						3		19		129		47.22968		7.848357						3		1888		13481		4849.225007		825.131375						3		59		148		86.392174		5.494473						3		52		132		76.516386		4.886065						3		5827		13250		7811.939232		511.921422						3		20		94		32.685482		3.090472						3		18		84		29.114048		2.81827						3		1638		8701		3543.557627		296.440243

				3		18		127		47.893563		6.259285						3		16		112		42.325689		5.534612						3		1764		11836		4325.065707		576.423727						3		20		157		50.919307		11.569583						3		18		140		45.160622		10.248104						3		1816		13495		4443.388903		1047.981564						3		24		80		32.276735		2.867871						3		21		71		28.863033		2.520472						3		2142		9305		3253.433641		268.95552

				3		27		121		48.04701		6.088975						3		24		107		42.38393		5.405424						3		2235		11401		4281.883646		561.339821						3		37		168		87.643452		7.555925						3		33		149		77.531368		6.708708						3		3134		15319		7917.345291		700.401154						3		22		127		33.814353		5.495725						3		20		113		30.285911		4.81067						3		1725		11233		3425.627029		496.242312

				3		19		111		45.748083		6.894879						3		16		98		40.44642		6.091287						3		1418		9606		4049.274332		658.335509						3		58		173		102.626811		5.30241						3		51		154		90.91279		4.701827						3		4767		13453		9313.964444		578.982199						3		27		56		33.451137		1.807994						3		24		49		29.966191		1.538607						3		2868		5396		3512.304883		223.429993

				3		24		137		57.070144		9.766033						3		21		122		50.501152		8.649264						3		1942		13117		5185.97664		930.494811						3		34		162		106.895409		11.303874						3		30		144		94.702149		10.031705						3		5150		14248		9694.13848		999.785702						3		22		96		38.250778		4.432815						3		20		85		33.980106		3.935176						3		1680		8738		3978.028897		604.116265

				3		22		90		42.409939		4.10703						3		19		79		37.485674		3.613488						3		1909		7480		3734.557707		392.74246						3		88		137		112.447257		5.358583						3		78		122		99.778636		4.762223						3		7961		13072		10238.400594		496.181475						3		20		149		27.14279		6.569445						3		18		133		24.218361		5.890538						3		1683		13572		2340.412402		632.391741

				3		25		49		40.205565		2.434052						3		22		43		35.667045		2.178687						3		2102		4675		4051.002808		211.148614						3		32		148		72.308055		12.899423						3		29		131		63.999004		11.484465						3		2813		13217		6483.721424		1203.62342						3		20		126		28.739988		6.375533						3		17		112		25.633496		5.72332						3		1681		11307		2483.242361		592.246712

				3		20		72		39.665884		3.662416						3		18		64		35.110469		3.250348						3		1804		6984		3973.309704		323.028195						3		41		139		87.326293		13.548699						3		36		123		77.199808		12.053912						3		3770		12569		7875.329328		1296.055076						3		23		133		31.625549		7.798138						3		20		118		28.218287		6.94732						3		1752		13182		2730.13709		742.339841

				3		23		132		46.228299		6.74631						3		21		117		40.910708		5.977814						3		1908		11990		4162.296245		637.947513						3		38		201		93.436215		22.776799						3		34		178		82.754211		20.203797						3		3319		15716		8489.331782		2112.085187						3		21		130		30.945877		11.606854						3		19		116		27.732683		10.308972						3		1612		12761		2607.451864		1146.809496

				3		19		74		34.838421		4.93027						3		17		66		30.814857		4.397183						3		1482		6837		3023.789588		473.805737						3		60		145		100.574727		9.35092						3		54		128		89.158826		8.300252						3		5550		13401		9160.873425		833.937845						3		19		184		37.745175		18.831965						3		18		163		33.706097		16.74525						3		1525		13134		3296.16172		1788.754137

				3		22		87		38.769371		7.087118						3		18		77		34.278419		6.31113						3		1680		7680		3439.069186		693.183625						3		16		150		71.597109		15.571707						3		14		132		63.311394		13.797186						3		1484		13671		6440.146293		1448.738729						3		23		99		37.247645		3.156927						3		20		88		33.213719		2.779281						3		1685		9277		3795.153019		345.949894

				3		25		127		49.911854		6.450707						3		22		113		44.255076		5.734473						3		2263		11871		4532.599256		611.439636																																																3		20		170		37.447873		17.609715						3		18		151		33.38153		15.663423						3		1415		15626		3273.7091		1700.901471

				3		26		150		51.053699		7.495504						3		22		132		45.092466		6.625741						3		2299		12769		4618.084324		704.52683																																																3		20		126		26.240175		7.599657						3		18		111		23.350422		6.790544						3		1506		11863		2184.217121		737.73064

				3		17		132		51.935403		6.60033						3		14		116		45.77577		5.887165						3		1323		12505		4690.639191		626.59055																																																3		20		141		30.289604		9.947791						3		18		125		26.996537		8.838824						3		1669		15587		2576.957777		959.358729

				4		17		172		86.041219		17.680375						4		18		172		86.120701		17.689928						4		2564		15072		7648.542557		1520.865652						4		105		140		122.109641		5.171821						4		105		141		122.262276		5.190115						4		9307		12577		10888.205948		479.156343						4		14		126		20.649263		4.486482						4		14		126		20.576851		4.490435						4		1262		10925		2098.574668		377.784754

				4		17		145		78.119428		7.104276						4		17		145		78.148873		7.119115						4		2065		12320		6938.56844		611.151736						4		56		127		79.244097		5.327963						4		57		127		79.372983		5.352603						4		5390		10734		6903.707069		474.690959						4		10		169		19.990372		8.672762						4		10		169		19.806224		8.689659						4		1069		14437		2079.795592		847.540088

				4		13		146		73.477712		7.258426						4		13		146		73.559609		7.246346						4		1530		12253		6538.381757		614.92967						4		17		192		67.278784		9.327957						4		17		192		67.425134		9.322592						4		1538		16108		5763.89902		808.382179						4		14		118		18.275704		3.141828						4		13		118		17.825044		3.366429						4		1441		10224		1710.08873		279.521368

				4		54		150		77.059677		6.906418						4		54		150		77.08814		6.919416						4		5013		12330		6785.692547		569.960745						4		37		139		81.451835		5.709256						4		37		139		81.574056		5.717703						4		3145		12094		7116.403465		497.598812						4		13		146		23.146356		16.512595						4		12		145		22.768987		16.535091						4		1396		12896		2173.313958		1477.842252

				4		11		159		85.427077		11.323279						4		11		159		85.498811		11.332931						4		1363		13830		7511.418022		967.097753						4		57		145		91.650454		4.21366						4		57		145		91.750972		4.191746						4		4833		10634		7987.623457		452.207626						4		14		39		20.782062		1.081838						4		13		39		20.398047		1.53						4		1469		2636		2031.129665		131.581874

				4		29		165		84.428194		7.683169						4		29		166		84.510361		7.696959						4		2862		14705		7536.314758		658.01645						4		22		133		92.852603		9.8194						4		22		134		92.969904		9.819258						4		4182		10978		8072.685234		819.984931						4		15		141		30.131115		24.099547						4		14		141		30.040282		24.045869						4		1380		12164		3038.6003		2119.247304

				4		18		169		80.671643		8.651996						4		18		169		80.733295		8.654868						4		2209		14086		7077.686855		737.210183						4		78		119		98.945563		4.338081						4		78		119		99.085234		4.375349						4		6695		10479		8633.761231		383.988805						4		14		172		109.668629		19.152078						4		13		172		109.399494		19.156969						4		1494		14970		9845.76886		1641.86619

				4		21		120		26.29576		3.09577						4		21		120		26.374692		3.107105						4		1997		9845		2521.736172		262.824083						4		27		126		66.549914		10.696576						4		27		127		66.672923		10.699141						4		2542		10410		5749.126561		940.658058						4		14		170		111.550816		26.826904						4		13		169		111.379945		26.834141						4		1464		14502		9999.80954		2310.115728

				4		10		127		26.571674		9.122972						4		10		128		26.624876		9.139287						4		1495		10788		2571.573675		810.908218						4		38		120		81.263463		10.461996						4		38		121		81.365481		10.450501						4		3392		10377		7067.874592		947.296929						4		18		170		105.166738		26.438593						4		18		170		104.974818		26.433964						4		1530		14764		9420.524463		2335.084095

				4		40		130		74.474698		7.161556						4		40		130		74.549267		7.148567						4		3806		11528		6622.360802		603.766289						4		27		164		82.827202		19.529058						4		27		164		82.945647		19.522215						4		2475		13953		7230.976104		1735.942844						4		21		155		112.68035		17.598545						4		20		155		112.441452		17.626116						4		1863		13895		10145.656571		1557.376907

				4		21		174		88.844675		15.895362						4		21		174		88.936519		15.909332						4		1892		15177		7932.461265		1357.085982						4		60		125		94.373577		8.046492						4		60		125		94.489121		8.052294						4		5302		11043		8294.608035		655.38194						4		16		166		109.209745		22.83794						4		14		165		109.086217		22.869026						4		1538		14146		9733.741692		1952.75115

				4		14		167		88.530956		15.106513						4		14		167		88.625399		15.120601						4		1735		14613		7954.316577		1297.390471						4		12		129		70.67947		11.454236						4		12		129		70.795041		11.450109						4		1218		11138		6145.492443		1016.498198						4		17		144		23.269529		12.94812						4		17		144		23.195067		12.928435						4		1494		12837		2258.098069		1180.265266

				4		56		131		70.813033		7.387193						4		56		131		70.903645		7.377157						4		4964		11241		6297.359468		644.250614																																																4		20		181		111.089992		16.482764						4		19		181		110.900245		16.491602						4		2276		15906		9952.062863		1417.266023

				4		53		155		79.371065		6.905423						4		53		156		79.424123		6.916743						4		5370		13558		7073.09048		606.60557																																																4		14		161		107.933241		17.775365						4		14		161		107.746253		17.782743						4		1628		13917		9671.939912		1544.819068

				4		9		128		78.064694		6.506534						4		9		128		78.09068		6.522946						4		798		11399		6892.433667		561.280428																																																4		14		174		117.326451		20.411122						4		13		174		117.000915		20.429052						4		1669		15149		10559.188197		1778.340343

				5		25		177		102.411193		14.504347						5		25		170		99.009746		13.853865						5		305		2676		1251.524148		183.723341						5		167		227		196.128836		8.264306						5		161		218		189.13813		7.902878						5		2031		2778		2389.681728		105.943594						5		8		86		19.95341		3.113853						5		8		84		20.24691		2.938214						5		65		1173		332.809293		37.140356

				5		33		236		150.861705		12.422614						5		33		226		145.35447		11.866982						5		238		2939		1844.405653		161.867868						5		89		212		132.978325		10.164961						5		86		204		128.594485		9.735594						5		1002		2687		1562.45479		125.928632						5		4		203		19.626406		8.702222						5		5		196		19.981338		8.307987						5		53		2262		340.520942		119.4338

				5		16		236		142.494413		14.654059						5		16		226		137.319371		13.994899						5		157		2985		1752.243783		189.184029						5		20		220		93.677872		20.492488						5		20		211		90.944541		19.63093						5		195		2748		1061.746248		243.055605						5		6		167		15.746008		3.716937						5		7		161		16.531656		3.551341						5		118		2377		243.132786		47.214464

				5		73		218		140.629895		11.335279						5		71		210		135.585481		10.824424						5		649		2676		1700.808964		144.348803						5		60		237		152.448327		16.169507						5		59		228		147.269827		15.480955						5		644		2913		1804.186937		198.703225						5		1		214		23.311175		21.164976						5		3		206		23.560323		20.239775						5		105		2673		341.795164		265.315746

				5		17		205		132.96299		16.208713						5		17		197		128.165389		15.481499						5		186		2610		1617.251009		205.312041						5		92		216		144.219379		8.339867						5		89		208		139.36417		7.996177						5		965		2414		1697.350004		119.983272						5		9		64		22.541751		1.759056						5		10		62		22.790501		1.776043						5		105		478		349.595598		33.154944

				5		23		237		153.92143		15.897						5		23		228		148.235387		15.187301						5		168		2964		1900.467824		204.827026						5		27		230		161.71776		20.853993						5		27		222		156.122819		19.975621						5		879		2690		1908.005218		242.239756						5		6		192		25.150366		15.023961						5		7		185		25.246965		14.402657						5		82		2597		404.751551		169.499377

				5		22		203		128.579964		11.277671						5		22		195		123.982639		10.773927						5		146		2430		1561.396927		142.992248						5		133		237		176.676577		6.763445						5		129		228		170.427081		6.483277						5		1547		2761		2092.496727		76.377838						5		3		239		76.225942		16.285999						5		4		230		74.199162		15.57494						5		37		3123		940.435114		208.989045

				5		20		122		29.394851		3.592608						5		21		118		29.307306		3.441832						5		291		1389		407.048386		37.117068						5		48		226		117.091224		20.219754						5		47		218		113.394797		19.364015						5		476		2695		1364.167549		246.678993						5		5		210		78.499603		20.916987						5		6		202		76.32794		20.015836						5		49		2803		972.868972		267.69433

				5		10		156		31.984193		12.714466						5		11		150		31.814019		12.140759						5		173		1938		441.92345		149.129613						5		59		209		129.798462		15.766794						5		58		202		125.568441		15.097351						5		662		2443		1521.160269		200.685517						5		8		208		78.529172		23.725744						5		8		200		76.370063		22.6875						5		77		3170		964.621957		308.492022

				5		57		233		138.861253		12.761585						5		56		224		133.885739		12.183828						5		628		2901		1704.085956		167.330899						5		41		255		145.435867		37.357872						5		41		255		140.590124		35.780662						5		412		3180		1719.868669		458.356314						5		12		223		85.019831		24.081277						5		13		215		82.622265		23.029826						5		102		3179		1050.40665		325.127456

				5		17		168		100.781172		13.383459						5		18		162		97.462767		12.789578						5		183		1958		1230.331671		168.453102						5		107		244		182.244479		15.968302						5		104		235		175.771577		15.289555						5		1240		3034		2174.750535		172.874552						5		4		255		94.784123		39.319252						5		5		255		91.863378		37.597779						5		66		3169		1177.890821		502.412763

				5		15		192		108.13902		17.319805						5		16		185		104.475536		16.536469						5		171		2390		1335.738658		222.532724						5		15		227		123.103383		28.41363						5		15		218		119.17191		27.209903						5		132		2722		1442.881421		349.951202						5		10		189		21.459517		11.848769						5		10		182		21.756576		11.325906						5		105		2642		334.336095		149.909439

				5		96		232		148.527072		10.977606						5		92		222		143.111101		10.486679						5		1023		2881		1822.097656		142.984613																																																5		22		255		100.019687		33.033936						5		22		255		96.915505		31.595468						5		158		3181		1237.438187		427.452676

				5		83		237		149.863239		11.942437						5		81		227		144.386697		11.401912						5		806		2926		1839.5135		153.77407																																																5		10		240		75.710732		17.48274						5		11		231		73.688374		16.716202						5		105		3022		932.443573		230.222924

				5		8		224		147.286676		12.444319						5		9		215		141.943802		11.882826						5		50		2773		1798.567482		162.19857																																																5		5		255		85.536483		24.365795						5		6		246		83.130682		23.299709						5		63		3173		1056.39368		316.291826

				6		10		113		41.158963		9.706014						6		10		101		37.582653		8.517274						6		58		699		227.912308		56.171053						6		92		143		115.769803		7.240582						6		83		128		103.927823		6.403011						6		519		814		652.466213		42.671858						6		3		31		11.240807		1.588417						6		4		29		11.760795		1.483638						6		19		352		91.683324		9.362909

				6		13		165		75.884879		11.618701						6		13		146		68.078093		10.208081						6		54		931		423.912213		68.810439						6		53		143		82.230208		7.842123						6		48		128		74.242334		6.934054						6		279		865		450.168823		44.715276						6		0		108		10.835226		3.660203						6		2		96		11.441483		3.259577						6		0		648		92.340471		21.926935

				6		8		162		67.069992		10.603735						6		8		144		60.343692		9.313632						6		31		930		375.163531		62.818425						6		11		138		52.114668		13.281389						6		12		123		47.590166		11.747736						6		50		775		275.708315		73.820331						6		1		98		8.844239		1.937046						6		3		88		9.576999		1.749897						6		26		703		65.428988		10.94247

				6		29		153		66.112599		9.516754						6		27		135		59.511541		8.353488						6		132		817		365.350341		55.487792						6		33		165		90.090014		10.106266						6		31		147		81.192166		8.945687						6		156		937		493.758008		56.948044						6		3		142		12.416718		9.884533						6		4		127		12.819371		8.657759						6		10		856		87.980115		55.003499

				6		8		133		57.578888		10.989878						6		8		118		51.997667		9.653055						6		38		780		320.13188		64.182865						6		53		147		96.700122		6.039781						6		49		131		87.051842		5.350238						6		258		752		529.061775		40.481997						6		3		22		13.2631		1.586186						6		4		21		13.559277		1.340941						6		22		137		97.435773		10.861617

				6		10		164		78.815446		13.465305						6		10		145		70.655587		11.831026						6		36		964		444.994632		80.260919						6		16		152		108.878105		14.309088						6		15		136		97.807793		12.656695						6		206		841		597.549429		76.301395						6		2		126		12.364641		4.523342						6		4		112		12.847475		3.94655						6		14		747		98.794198		23.62808

				6		12		114		53.381078		7.781881						6		12		102		48.30551		6.83147						6		31		684		295.9703		45.202026						6		82		147		110.690015		4.618327						6		74		131		99.41075		4.116369						6		435		811		609.512755		26.198662						6		0		141		23.52661		9.805591						6		2		125		22.417172		8.603565						6		0		818		131.644879		56.793773

				6		10		55		18.432993		2.263228						6		10		50		17.608366		1.937388						6		77		322		116.587085		10.91175						6		29		150		75.268409		14.39867						6		27		134		68.076489		12.729517						6		125		834		408.098858		81.414801						6		0		135		24.595812		9.608688						6		2		120		23.366374		8.445242						6		0		682		138.836023		56.501389

				6		4		94		19.47927		5.798366						6		5		84		18.533375		5.073047						6		32		531		123.032165		32.078463						6		36		129		83.62733		11.911093						6		33		116		75.477705		10.531981						6		186		743		456.087265		69.851328						6		1		120		26.362564		11.135803						6		3		107		24.918973		9.775489						6		0		1101		146.162459		66.411721

				6		23		153		66.131569		10.696008						6		21		136		59.515162		9.388319						6		115		894		369.468689		64.196297						6		24		180		89.542437		20.812984						6		23		161		80.717476		18.40851						6		127		1022		490.146625		117.7024						6		3		148		28.448713		16.123831						6		5		132		26.732442		14.136242						6		14		1034		156.941557		97.75003

				6		8		101		38.381954		7.820843						6		8		90		35.149798		6.862566						6		32		465		211.543273		45.346437						6		62		158		109.818925		10.448871						6		57		141		98.631167		9.240177						6		325		928		605.623641		52.453401						6		0		164		37.248057		27.11145						6		2		145		34.449396		23.744202						6		4		1089		209.427633		155.298277

				6		8		120		43.265791		11.531814						6		8		107		39.430803		10.122979						6		27		690		242.208437		67.561857						6		9		155		72.8615		16.623003						6		9		139		65.954523		14.693823						6		26		861		396.191379		93.815818						6		4		116		11.431539		4.772862						6		5		104		11.949703		4.195774						6		22		715		87.568943		27.272293

				6		34		164		73.164384		10.420978						6		31		145		65.684428		9.15647						6		160		929		409.142939		61.746868																																																6		9		161		37.7473		22.145821						6		10		142		34.892605		19.397921						6		12		932		211.084617		128.256454

				6		29		165		71.84389		11.363241						6		27		146		64.537929		9.987342						6		126		919		402.438182		66.514371																																																6		2		142		23.118875		10.668067						6		4		126		22.080268		9.343674						6		5		820		128.017579		63.126089

				6		3		155		71.022765		9.624193						6		4		137		63.816272		8.458858						6		9		903		397.469182		57.385497																																																6		0		161		27.310007		14.803591						6		2		142		25.740636		12.985819						6		-8		1105		151.627974		85.938683





L57 (L)

		1		0.602431		0.762824		-1.52

		2		1.175100		1.442510		-2.84

		3		0.805765		1.039880		-1.17

		4		0.814549		0.872588		-1.51

		5		0.108078		0.119882		-0.37

		7		0.056980		0.065294		-0.15

				IC		LUT

		Band		Grescale		Grescale		Brescale

		NIOBRARA (Path 31 Row 30)																																														RVPN (Path 40 Row 33)																																														DC ( Path-15/ Row-33)

		L5 TM IC NIOB																L5 TM LUT NIOB														L7 ETM+ NIOB																L5 TM IC RVPN																L5 TM LUT RVPN														L7 ETM+ RVPN																L5 TM IC DC																L5 TM LUT DC																L5 ETM+ DC

		Band		Min		Max		Mean		Stdev		L*		% Diff				Band		Min		Max		Mean		Stdev		L*		% Diff				Band		Min		Max		Mean		Stdev		L*				Band		Min		Max		Mean		Stdev		L*		% Diff				Band		Min		Max		Mean		Stdev		L*		% Diff				Band		Min		Max		Mean		Stdev		L*				Band		Min		Max		Mean		Stdev		L*		% Diff				Band		Min		Max		Mean		Stdev		L*		% Diff				Band		Min		Max		Mean		Stdev		L*

		1		66		117		81.848617		5.655809		47.7881441879		-11.9760034417				1		57		103		70.957079		5.121992		52.6077628311		-3.0984439117				1		4331		8458		5428.990509		429.337128		54.28990509				1		172		242		209.774899		11.044463		124.8549021795		-13.0445330005				1		153		217		187.695715		10.033082		141.6587960992		-1.3414246908				1		11612		16638		14358.487912		788.032661		143.58487912				1		79		114		99.085751		2.897375		58.1723280607		-20.3546191205				1		69		101		87.014223		2.61134		64.8565376458		-11.2030785852				1		5218		9714		7303.917367		233.31754		73.03917367

		1		67		186		97.80028		8.11855		57.3979204807		-12.1925661262				1		58		165		85.394077		7.346415		63.6206513934		-2.6730220633				1		4429		12658		6536.795115		567.938262		65.36795115				1		99		185		127.666867		5.587078		75.3904783537		-11.2361420665				1		87		166		113.050841		5.08011		84.717894735		-0.2541522895				1		6817		12742		8493.375582		381.563614		84.93375582				1		72		167		94.116264		3.385521		55.1785550378		-20.9925569097				1		62		148		82.547189		3.064373		61.4489769017		-12.0142500615				1		5004		11429		6983.969216		250.018963		69.83969216

		1		64		158		89.852237		5.536549		52.6097729881		-12.760357827				1		54		140		78.199983		5.022111		58.132823832		-3.6018127135				1		4243		10770		6030.489314		388.058128		60.30489314				1		57		202		89.137155		11.044713		52.1789854238		-9.7103230483				1		48		181		78.000295		10.04708		57.9804970331		0.328519309				1		3826		13761		5779.064361		755.895877		57.79064361				1		84		120		92.969296		2.807413		54.4875859586		-18.2653026089				1		73		106		81.480286		2.561779		60.6351176877		-9.0436306126				1		5487		9133		6666.395998		202.736386		66.66395998

		1		74		164		92.438008		5.662398		54.1675215974		-11.5711577015				1		64		146		80.570249		5.119892		59.9409196232		-2.1460467035				1		4736		11323		6125.549107		392.459228		61.25549107				1		79		201		128.731335		9.349104		76.0317468754		-11.3404858988				1		69		179		114.044141		8.489462		85.4756078142		-0.328137025				1		5135		14131		8575.700831		651.481024		85.75700831				1		77		160		93.929961		3.801236		55.0663203352		-18.5881328329				1		67		142		82.356056		3.441877		61.3031760621		-9.367359284				1		4902		10878		6763.918118		296.395822		67.63918118

		1		66		162		91.560561		6.628698		53.6389203238		-10.6739339062				1		57		144		79.722501		6.012401		59.2942371028		-1.2560112982				1		4249		10986		6004.845245		480.672798		60.04845245				1		93		212		141.614285		6.264328		83.7928353268		-11.1894352991				1		82		189		125.718845		5.702553		94.3813522183		0.0331490759				1		5873		12901		9435.007604		494.082846		94.35007604				1		87		123		95.232633		2.681684		55.8510903308		-20.0074720946				1		76		108		83.537663		2.413342		62.2045342403		-10.9077743767				1		6291		8662		6982.038422		226.155456		69.82038422

		1		74		185		102.7768		8.980651		60.3959304008		-11.3717517415				1		64		165		89.878889		8.134607		67.0417736225		-1.6192826755				1		4637		13143		6814.523765		636.110725		68.14523765				1		85		218		148.009654		11.482662		87.6456038689		-10.5866313782				1		74		195		131.555503		10.440548		98.8336950205		0.8271175624				1		6362		13774		9802.293015		754.562116		98.02293015				1		77		148		96.565098		4.76341		56.6538085532		-20.6285736414				1		67		131		84.76675		4.321746		63.142111302		-11.5385255588				1		4929		11006		7137.809052		553.332345		71.37809052

		1		69		132		86.142831		3.946491		50.3751118222		-11.153245201				1		59		117		74.807405		3.589944		55.5448839117		-2.0353007123				1		4512		8627		5669.887655		282.945797		56.69887655				1		124		179		150.77403		5.506467		89.3109496669		-10.6633958889				1		110		159		134.026229		5.011297		100.7184241107		0.7473553358				1		8138		12078		9997.128339		373.302578		99.97128339				1		75		194		83.643794		4.832666		48.8696144632		-12.1140508459				1		65		173		72.986889		4.381314		54.1561506145		-2.6068703105				1		4894		12383		5560.571961		361.445626		55.60571961

		1		70		104		92.816676		3.510783		54.3956429394		-19.8558191546				1		60		91		80.815919		3.198127		60.1283225953		-11.4095376099				1		4635		7494		6787.223023		226.825529		67.87223023				1		73		183		113.846944		12.484279		67.0649283209		-10.9478967878				1		64		163		100.488873		11.341766		75.1353240574		-0.231629253				1		4708		12715		7530.97635		859.738364		75.3097635				1		75		185		84.455083		4.579117		49.3583601068		-12.7973375687				1		65		164		73.772913		4.150772		54.7557485863		-3.2616349121				1		4973		11100		5660.189578		336.173552		56.60189578

		1		69		119		98.231957		4.307305		57.6579760875		-19.6610457967				1		60		104		85.787824		3.907057		63.921011055		-10.9343142398				1		4558		8425		7176.839263		356.675837		71.76839263				1		83		182		126.50369		12.469404		74.6897444704		-11.0937603997				1		72		163		112.03769		11.331185		83.9450388366		-0.0768072112				1		5665		12652		8400.956424		874.844425		84.00956424				1		75		225		87.693206		5.979755		51.3091057838		-12.3802181315				1		65		201		76.688503		5.418754		56.9798306125		-2.6964073354				1		5048		15400		5855.881479		433.721848		58.55881479

		1		67		164		89.56974		6.003083		52.4395880379		-12.4958550189				1		57		145		77.917664		5.440028		57.9174641231		-3.3551107629				1		4476		11001		5992.811889		429.150907		59.92811889				1		82		250		136.219652		24.418702		80.542941174		-11.3261227237				1		71		224		120.818732		22.208508		90.6434284192		-0.2059754662				1		5460		16990		9083.0517		1675.806994		90.830517				1		75		178		85.849859		7.475694		50.1986164072		-10.2342758579				1		66		158		74.970696		6.776385		55.6694462055		-0.451277169				1		4819		12623		5592.180856		562.269		55.92180856

		1		64		110		79.895851		4.164206		46.6117374138		-11.8237921012				1		55		97		69.178797		3.762533		51.2512466427		-3.047154434				1		4271		7575		5286.203447		317.120159		52.86203447				1		106		175		139.797097		8.853218		82.6981049428		-11.2381775334				1		93		156		124.076281		8.05704		93.1283649775		-0.0431339454				1		6780		11911		9316.855225		606.852791		93.16855225				1		71		255		87.584735		12.162969		51.2437594908		-12.697942072				1		62		255		76.469269		11.007645		56.8125936557		-3.210529601				1		4582		15255		5869.708081		883.881961		58.69708081

		1		70		125		85.035541		5.759772		49.7080460002		-12.2119560565				1		60		110		73.81705		5.205341		54.7894173492		-3.2378826987				1		4555		8305		5662.27971		428.867572		56.6227971				1		62		191		116.54611		16.000574		68.6909895934		-11.5838644943				1		53		170		102.945066		14.551124		77.0089670264		-0.8773158742				1		3829		12964		7769.055863		1109.203679		77.69055863				1		77		123		98.432041		3.334722		57.7785128917		-19.375478062				1		67		109		86.430207		3.014379		64.4110362246		-10.1204108026				1		4994		8894		7166.369673		315.091399		71.66369673

		1		72		164		94.112042		6.042579		55.1760115741		-12.4277448136				1		62		145		82.03782		5.467166		61.0604180037		-3.0883466445				1		4726		11146		6300.627003		428.7993		63.00627003																																																		1		72		179		87.30587		11.65455		51.07576257		-11.3674096538				1		62		159		76.32943		10.548072		56.7059211103		-1.5973051976				1		4638		13804		5762.639044		848.213317		57.62639044

		1		72		195		95.061397		6.771423		55.7479324561		-12.1591719669				1		63		174		82.919008		6.128992		61.7326093586		-2.7292442285				1		4744		12841		6346.471647		479.756143		63.46471647																																																		1		70		155		79.691208		5.377092		46.4884541266		-11.1297652796				1		61		137		69.397342		4.862539		51.4179580138		-1.7062175248				1		4645		10693		5231.048874		403.422749		52.31048874

		1		62		168		96.803658		6.152511		56.7975244926		-11.9613420139				1		53		149		84.520603		5.546626		62.9543444629		-2.4180006009				1		4154		11856		6451.430064		434.514885		64.51430064																																																		1		77		232		86.67101		6.298235		50.6933032253		-10.813752211				1		67		207		75.728917		5.713286		56.2478353816		-1.041497303				1		4922		19238		5683.982058		463.449907		56.83982058

		2		23		54		34.930557		2.92354		38.2068975307		-18.0939983414				2		23		53		33.690084		2.967289		45.7582830708		-1.905722492				2		3187		7859		4664.725021		414.579144		46.64725021				2		92		126		110.255385		5.340753		126.7211029135		-18.1687124745				2		89		124		107.902142		5.254157		152.8099188564		-1.3216258445				2		12797		17886		15485.654295		779.401381		154.85654295				2		27		45		37.528839		1.753525		41.2601387089		-27.6508772518				2		27		44		36.64345		1.723702		50.0185430595		-12.293127829				2		3738		8583		5702.921769		272.399924		57.02921769

		2		22		97		42.758474		4.872201		47.4054827974		-18.3513628003				2		21		94		41.355266		4.718929		56.8153847577		-2.1442570839				2		2969		13149		5806.034788		678.990482		58.06034788				2		42		100		60.715986		3.280046		68.5073551486		-16.3253600839				2		40		98		59.068162		3.267366		82.3664143666		0.602045552				2		6188		13546		8187.349861		456.399217		81.87349861				2		23		72		33.714063		2.176904		36.7773954313		-28.8766935359				2		22		70		32.787459		2.135316		44.4562374821		-14.0266849895				2		3180		10431		5170.934432		283.274395		51.70934432

		2		20		81		38.648773		3.373699		42.5761731523		-18.3559816648				2		19		79		37.448997		3.264948		51.1805526625		-1.8562338839				2		2875		11329		5214.855175		463.424346		52.14855175				2		20		107		39.344799		6.777857		43.3940733049		-15.2659637793				2		19		105		38.150218		6.653391		52.1920709672		1.9135677975				2		2693		13864		5121.209285		926.951917		51.21209285				2		29		60		34.398889		2.439836		37.5821344639		-25.275909037				2		28		59		33.509338		2.350175		45.4975551584		-9.5377764264				2		4065		9483		5029.453551		328.82025		50.29453551

		2		30		83		39.862129		3.235592		44.0019877879		-17.5695942284				2		29		80		38.571969		3.092151		52.8004510022		-1.0871367446				2		4031		11590		5338.0773		443.929216		53.380773				2		34		108		60.859539		5.298022		68.6760442789		-16.2118223542				2		33		106		59.155902		5.225306		82.492980194		0.6455242379				2		4246		15145		8196.388346		748.831838		81.96388346				2		27		85		34.964176		2.94688		38.2464032176		-25.3226292289				2		26		82		34.061631		2.854203		46.2942433338		-9.6089544855				2		3654		11603		5121.551927		396.309523		51.21551927

		2		21		76		39.656651		3.426728		43.7605305901		-17.3471480748				2		20		74		38.394752		3.294856		52.5448137075		-0.7558032721				2		2617		10745		5294.497355		480.947637		52.94497355				2		40		113		69.358336		3.717695		78.6629806336		-16.1093491738				2		38		111		67.589193		3.660557		94.6580867944		0.9487365364				2		5197		13721		9376.847105		588.702329		93.76847105				2		29		52		34.474063		1.805878		37.6704714313		-27.126079467				2		28		51		33.583488		1.742845		45.6045172749		-11.7775848944				2		4439		7731		5169.266475		281.249211		51.69266475

		2		28		93		45.502633		5.356514		50.6301440383		-18.0657191542				2		27		91		44.056115		5.24336		60.7113864487		-1.7513403861				2		3730		13293		6179.360277		761.132712		61.79360277				2		30		110		72.621561		7.085924		82.4975963311		-15.9675613961				2		28		108		70.787725		6.966075		99.2720011898		1.1189260785				2		5445		14280		9817.351216		958.406878		98.17351216				2		26		71		36.645019		2.480395		40.2215618269		-27.2752932371				2		25		69		35.655161		2.449685		48.5929262941		-12.1390081594				2		3397		9736		5530.659884		513.615474		55.30659884

		2		23		66		36.961945		2.141857		40.5939815695		-17.1587694187				2		22		64		35.808975		2.074015		48.8148045272		-0.3823147848				2		3197		8149		4900.214698		302.54599		49.00214698				2		60		91		75.615935		3.40009		86.0162852185		-16.2631344704				2		58		89		73.847311		3.356119		103.6854845906		0.9378335565				2		8130		12965		10272.212206		476.174682		102.72212206				2		23		97		30.927747		3.367971		33.5031954997		-20.8198955156				2		23		95		30.195148		3.304409		40.7168029415		-3.7715458752				2		3196		13380		4231.264371		467.298266		42.31264371

		2		27		41		35.853966		1.727034		39.2919954466		-26.0043058576				2		25		40		34.819705		1.732339		47.3877726596		-10.7581304551				2		3545		6046		5310.038091		215.698136		53.10038091				2		28		95		51.431611		7.621812		57.5972860861		-16.0941822571				2		27		93		49.914127		7.538968		69.1616273388		0.752366867				2		3615		13084		6864.516387		1071.445185		68.64516387				2		24		92		31.721109		3.246626		34.4354751859		-20.1420761141				2		22		91		31.005552		3.255817		41.8858188155		-2.8642842066				2		3204		10804		4312.092465		425.009958		43.12092465

		2		25		57		38.659109		2.401774		42.5883189859		-25.6683929172				2		24		55		37.514497		2.348257		51.2750370675		-10.5070122698				2		3562		8111		5729.503324		334.669372		57.29503324				2		33		94		60.403017		7.714156		68.1395852767		-15.9909465263				2		32		91		58.67611		7.601559		81.8008754361		0.8520097503				2		4367		13165		8110.981193		1104.131412		81.10981193				2		26		98		33.226582		4.186042		36.2045565082		-19.6445669438				2		25		96		32.38358		4.104218		43.8736379858		-2.6231634877				2		3548		15166		4505.551788		575.851931		45.05551788

		2		25		88		38.496522		3.448882		42.3972630022		-18.53367061				2		24		86		37.316443		3.346915		50.9893421919		-2.0239927712				2		3316		11588		5204.268232		487.086357		52.04268232				2		32		132		64.801946		14.241965		73.3087667446		-16.6169893555				2		30		129		63.091589		14.01637		88.1702480484		0.2867877612				2		4079		17747		8791.810967		2002.875072		87.91810967				2		25		84		32.711424		5.585553		35.5991943424		-18.6024545027				2		24		82		31.996681		5.450564		43.3155323093		-0.9590504219				2		3351		11985		4373.497275		801.749776		43.73497275

		2		22		55		33.890688		2.219526		36.9849474688		-18.3155011288				2		21		53		32.719488		2.292832		44.3581886349		-2.0310516183				2		2863		7438		4527.780421		304.909842		45.27780421				2		45		94		69.179836		5.766484		78.4532252836		-16.5828803524				2		44		92		67.476594		5.682761		94.4956616109		0.4745933935				2		6098		13330		9404.93098		780.710922		94.0493098				2		25		132		35.700967		8.957339		39.1122063217		-18.7014093256				2		25		129		35.05713		8.809504		47.7302605963		-0.7879308295				2		3346		14470		4810.932883		1239.674717		48.10932883

		2		24		64		36.290065		3.227932		39.8044553815		-18.8850424368				2		23		63		35.118025		3.203292		47.8181022428		-2.5545432792				2		3251		8296		4907.165901		467.183304		49.07165901				2		19		100		52.544303		9.049223		58.9048104553		-16.6568845941				2		18		98		50.983857		8.878888		70.7047235611		0.0385518592				2		2443		13863		7067.747608		1269.314088		70.67747608				2		27		63		37.282799		1.584679		40.9710171049		-26.1742656474				2		26		62		36.32712		1.554256		49.5622338712		-10.6937398618				2		3611		8907		5549.693134		282.168373		55.49693134

		2		30		83		40.103144		3.522193		44.2852045144		-18.6899683841				2		29		81		38.909427		3.392216		53.2872375418		-2.1617486753				2		4063		11511		5446.462587		499.082851		54.46462587																																																		2		24		109		35.33707		8.566989		38.684590957		-18.9322472878				2		23		107		34.491085		8.384631		46.9137350234		-1.6871840805				2		3278		15024		4771.883969		1213.017715		47.71883969

		2		28		105		41.496373		4.106951		45.9223879123		-18.3273226095				2		27		102		40.139856		3.936111		55.0621436786		-2.0723245996				2		4032		14013		5622.735703		574.095731		56.22735703																																																		2		23		80		29.800668		3.865126		32.1787649668		-19.6251186876				2		22		78		29.113931		3.769103		39.1571366068		-2.1948104425				2		3054		11157		4003.584757		541.439562		40.03584757

		2		20		87		42.173577		3.734018		46.7181703327		-18.0415549781				2		19		85		40.721096		3.601326		55.900588191		-1.9326901864				2		2416		12163		5700.226538		526.271075		57.00226538																																																		2		24		107		32.83772		4.478972		35.747604772		-19.1420053558				2		24		105		32.002958		4.371797		43.3245869446		-2.0035260692				2		3295		18863		4421.035289		622.204934		44.21035289

		3		22		72		36.860117		6.456889		28.5305921745		-11.3638704476				3		19		64		32.515393		5.762668		32.6421068728		1.4093922743				3		1709		6961		3218.844541		628.02733		32.18844541				3		132		182		156.932368		7.181165		125.2806095015		-14.2774426006				3		117		161		139.103793		6.345316		143.4812522648		-1.8237544345				3		12264		15721		14614.66075		664.067121		146.1466075				3		22		54		38.360858		2.929598		29.7398367464		-26.206973203				3		20		48		34.274638		2.574571		34.4715105634		-14.4663393941				3		1924		6622		4030.168979		302.510831		40.30168979

		3		22		146		53.4388		8.849106		41.889114682		-13.616888015				3		19		129		47.22968		7.848357		47.9431996384		-1.1322436695				3		1888		13481		4849.225007		825.131375		48.49225007				3		59		148		86.392174		5.494473		68.4417900831		-12.3882200686				3		52		132		76.516386		4.886065		78.3978594737		0.3564635431				3		5827		13250		7811.939232		511.921422		78.11939232				3		20		94		32.685482		3.090472		25.1668174037		-28.9786704413				3		18		84		29.114048		2.81827		29.1051162342		-17.8647018113				3		1638		8701		3543.557627		296.440243		35.43557627

		3		18		127		47.893563		6.259285		37.4209567907		-13.4788710143				3		16		112		42.325689		5.534612		42.8436374773		-0.9410714663				3		1764		11836		4325.065707		576.423727		43.25065707				3		20		157		50.919307		11.569583		39.8589954049		-10.2959559134				3		18		140		45.160622		10.248104		45.7916276054		3.0556374988				3		1816		13495		4443.388903		1047.981564		44.43388903				3		24		80		32.276735		2.867871		24.8374633773		-23.6576917867				3		21		71		28.863033		2.520472		28.844090756		-11.3426184799				3		2142		9305		3253.433641		268.95552		32.53433641

		3		27		121		48.04701		6.088975		37.5445990127		-12.3175636785				3		24		107		42.38393		5.405424		42.9042011284		0.1993624196				3		2235		11401		4281.883646		561.339821		42.81883646				3		37		168		87.643452		7.555925		69.4500261008		-12.2811705841				3		33		149		77.531368		6.708708		79.4533189558		0.3534847042				3		3134		15319		7917.345291		700.401154		79.17345291				3		22		127		33.814353		5.495725		26.076422145		-23.878396789				3		20		113		30.285911		4.81067		30.3237131307		-11.4798170555				3		1725		11233		3425.627029		496.242312		34.25627029

		3		19		111		45.748083		6.894879		35.6922040985		-11.8553074648				3		16		98		40.44642		6.091287		40.8894232296		0.9796320947				3		1418		9606		4049.274332		658.335509		40.49274332				3		58		173		102.626811		5.30241		81.5230923654		-12.4721885556				3		51		154		90.91279		4.701827		93.3683920652		0.2455964123				3		4767		13453		9313.964444		578.982199		93.13964444				3		27		56		33.451137		1.807994		25.7837554048		-26.5902127984				3		24		49		29.966191		1.538607		29.9912426971		-14.6109358494				3		2868		5396		3512.304883		223.429993		35.12304883

		3		24		137		57.070144		9.766033		44.8151245802		-13.5840215043				3		21		122		50.501152		8.649264		51.3451379418		-0.9923462714				3		1942		13117		5185.97664		930.494811		51.8597664				3		34		162		106.895409		11.303874		84.9625792329		-12.3567510324				3		30		144		94.702149		10.031705		97.3088707021		0.3790805164				3		5150		14248		9694.13848		999.785702		96.9413848				3		22		96		38.250778		4.432815		29.6511381352		-25.462738198				3		20		85		33.980106		3.935176		34.1652326273		-14.1151723331				3		1680		8738		3978.028897		604.116265		39.78028897

		3		22		90		42.409939		4.10703		33.0024444983		-11.6295768131				3		19		79		37.485674		3.613488		37.8106026791		1.2451959391				3		1909		7480		3734.557707		392.74246		37.34557707				3		88		137		112.447257		5.358583		89.4360640366		-12.6464497892				3		78		122		99.778636		4.762223		102.5878080037		0.1990565439				3		7961		13072		10238.400594		496.181475		102.38400594				3		20		149		27.14279		6.569445		20.7007101844		-11.5510148269				3		18		133		24.218361		5.890538		24.0141892367		2.6066569129				3		1683		13572		2340.412402		632.391741		23.40412402

		3		25		49		40.205565		2.434052		31.2262370822		-22.9172662617				3		22		43		35.667045		2.178687		35.9194467546		-11.3319628323				3		2102		4675		4051.002808		211.148614		40.51002808				3		32		148		72.308055		12.899423		57.0932999371		-11.9436258848				3		29		131		63.999004		11.484465		65.3812842795		0.83913235				3		2813		13217		6483.721424		1203.62342		64.83721424				3		20		126		28.739988		6.375533		21.9876764308		-11.4557774298				3		17		112		25.633496		5.72332		25.4857598205		2.6309804502				3		1681		11307		2483.242361		592.246712		24.83242361

		3		20		72		39.665884		3.662416		30.7913810213		-22.5044526726				3		18		64		35.110469		3.250348		35.3406745037		-11.0548204482				3		1804		6984		3973.309704		323.028195		39.73309704				3		41		139		87.326293		13.548699		69.1944704791		-12.1376800928				3		36		123		77.199808		12.053912		79.108536343		0.4510834382				3		3770		12569		7875.329328		1296.055076		78.75329328				3		23		133		31.625549		7.798138		24.31276049		-10.9467411763				3		20		118		28.218287		6.94732		28.1736322856		3.1949362131				3		1752		13182		2730.13709		742.339841		27.3013709

		3		23		132		46.228299		6.74631		36.0791453437		-13.3191315081				3		21		117		40.910708		5.977814		41.372227035		-0.6023968507				3		1908		11990		4162.296245		637.947513		41.62296245				3		38		201		93.436215		22.776799		74.1176317795		-12.6932087439				3		34		178		82.754211		20.203797		84.8844489347		-0.0104470947				3		3319		15716		8489.331782		2112.085187		84.89331782				3		21		130		30.945877		11.606854		23.7651045809		-8.856976771				3		19		116		27.732683		10.308972		27.668662398		6.1137993765				3		1612		12761		2607.451864		1146.809496		26.07451864

		3		19		74		34.838421		4.93027		26.9015802971		-11.0335573486				3		17		66		30.814857		4.397183		30.8737534972		2.1028500782				3		1482		6837		3023.789588		473.805737		30.23789588				3		60		145		100.574727		9.35092		79.8695949012		-12.8144324283				3		54		128		89.158826		8.300252		91.5444799809		-0.070139894				3		5550		13401		9160.873425		833.937845		91.60873425				3		19		184		37.745175		18.831965		29.2437409339		-11.2794109693				3		18		163		33.706097		16.74525		33.8802961484		2.7871173395				3		1525		13134		3296.16172		1788.754137		32.9616172

		3		22		87		38.769371		7.087118		30.0690022238		-12.5664515671				3		18		77		34.278419		6.31113		34.4754423497		0.2464343842				3		1680		7680		3439.069186		693.183625		34.39069186				3		16		150		71.597109		15.571707		56.5204445334		-12.2373282191				3		14		132		63.311394		13.797186		64.6662523927		0.4111544221				3		1484		13671		6440.146293		1448.738729		64.40146293				3		23		99		37.247645		3.156927		28.8428486734		-24.0008280851				3		20		88		33.213719		2.779281		33.3682821137		-12.0765830873				3		1685		9277		3795.153019		345.949894		37.95153019

		3		25		127		49.911854		6.450707		39.0472250383		-13.8524655878				3		22		113		44.255076		5.734473		44.8499684309		-1.0502232874				3		2263		11871		4532.599256		611.439636		45.32599256																																																		3		20		170		37.447873		17.609715		29.0041853878		-11.402679646				3		18		151		33.38153		15.663423		33.5427854164		2.4611057116				3		1415		15626		3273.7091		1700.901471		32.737091

		3		26		150		51.053699		7.495504		39.9672837747		-13.4548419417				3		22		132		45.092466		6.625741		45.7207535441		-0.9962782479				3		2299		12769		4618.084324		704.52683		46.18084324																																																		3		20		126		26.240175		7.599657		19.9734146089		-8.5557272817				3		18		111		23.350422		6.790544		23.1116368294		5.8119937215				3		1506		11863		2184.217121		737.73064		21.84217121

		3		17		132		51.935403		6.60033		40.6777299983		-13.2789192647				3		14		116		45.77577		5.887165		46.4313077076		-1.0128346757				3		1323		12505		4690.639191		626.59055		46.90639191																																																		3		20		141		30.289604		9.947791		23.2363027671		-9.83048704				3		18		125		26.996537		8.838824		26.9031588956		4.3989122976				3		1669		15587		2576.957777		959.358729		25.76957777

		4		17		172		86.041219		17.680375		68.5747888952		-10.3426719742				4		18		172		86.120701		17.689928		73.6378902442		-3.7229776844				4		2564		15072		7648.542557		1520.865652		76.48542557				4		105		140		122.109641		5.171821		97.9542859669		-10.036339839				4		105		141		122.262276		5.190115		105.1745948903		-3.4050279793				4		9307		12577		10888.205948		479.156343		108.88205948				4		14		126		20.649263		4.486482		15.3098365274		-27.0465008425				4		14		126		20.576851		4.490435		16.4451132604		-21.6367494035				4		1262		10925		2098.574668		377.784754		20.98574668

		4		17		145		78.119428		7.104276		62.122101958		-10.468416511				4		17		145		78.148873		7.119115		66.6817687933		-3.896935845				4		2065		12320		6938.56844		611.151736		69.3856844				4		56		127		79.244097		5.327963		63.0381999673		-8.6893471331				4		57		127		79.372983		5.352603		67.74991249		-1.8644449817				4		5390		10734		6903.707069		474.690959		69.03707069				4		10		169		19.990372		8.672762		14.7731375222		-28.9683198721				4		10		169		19.806224		8.689659		15.7726733877		-24.1623866865				4		1069		14437		2079.795592		847.540088		20.79795592

		4		13		146		73.477712		7.258426		58.3411968319		-10.77119844				4		13		146		73.559609		7.246346		62.6772320981		-4.139534173				4		1530		12253		6538.381757		614.92967		65.38381757				4		17		192		67.278784		9.327957		53.2918662284		-7.5419849593				4		17		192		67.425134		9.322592		57.3243628268		-0.5458585796				4		1538		16108		5763.89902		808.382179		57.6389902				4		14		118		18.275704		3.141828		13.3764564175		-21.7791674617				4		13		118		17.825044		3.366429		14.0439194939		-17.8760771444				4		1441		10224		1710.08873		279.521368		17.1008873

		4		54		150		77.059677		6.906418		61.2588828407		-9.7234623933				4		54		150		77.08814		6.919416		65.7561859063		-3.0958366432				4		5013		12330		6785.692547		569.960745		67.85692547				4		37		139		81.451835		5.709256		64.8365107474		-8.8914631298				4		37		139		81.574056		5.717703		69.6705423769		-2.0986616068				4		3145		12094		7116.403465		497.598812		71.16403465				4		13		146		23.146356		16.512595		17.3438411334		-20.1963385474				4		12		145		22.768987		16.535091		18.3579448284		-15.5301756528				4		1396		12896		2173.313958		1477.842252		21.73313958

		4		11		159		85.427077		11.323279		68.0745401433		-9.3719189321				4		11		159		85.498811		11.332931		73.0952364929		-2.6878330047				4		1363		13830		7511.418022		967.097753		75.11418022				4		57		145		91.650454		4.21366		73.1437856552		-8.4286007609				4		57		145		91.750972		4.191746		78.5507971555		-1.6593639167				4		4833		10634		7987.623457		452.207626		79.87623457				4		14		39		20.782062		1.081838		15.41800782		-24.0914645396				4		13		39		20.398047		1.53		16.2890910356		-19.8028007944				4		1469		2636		2031.129665		131.581874		20.31129665

		4		29		165		84.428194		7.683169		67.2609009945		-10.750939744				4		29		166		84.510361		7.696959		72.2327268843		-4.1537817836				4		2862		14705		7536.314758		658.01645		75.36314758				4		22		133		92.852603		9.8194		74.122994921		-8.1804966099				4		22		134		92.969904		9.819258		79.6144225916		-1.3780169996				4		4182		10978		8072.685234		819.984931		80.72685234				4		15		141		30.131115		24.099547		23.0332695921		-24.1977643715				4		14		141		30.040282		24.045869		24.7027895898		-18.7033925133				4		1380		12164		3038.6003		2119.247304		30.386003

		4		18		169		80.671643		8.651996		64.201006134		-9.2909767707				4		18		169		80.733295		8.654868		68.9369044175		-2.599668748				4		2209		14086		7077.686855		737.210183		70.77686855				4		78		119		98.945563		4.338081		79.0860093961		-8.3991237653				4		78		119		99.085234		4.375349		84.9505861656		-1.6065143653				4		6695		10479		8633.761231		383.988805		86.33761231				4		14		172		109.668629		19.152078		87.8204720833		-10.8038454568				4		13		172		109.399494		19.156969		93.9506856705		-4.5776038353				4		1494		14970		9845.76886		1641.86619		98.4576886

		4		21		120		26.29576		3.09577		19.9091850122		-21.0496909498				4		21		120		26.374692		3.107105		21.5042397429		-14.7244664939				4		1997		9845		2521.736172		262.824083		25.21736172				4		27		126		66.549914		10.696576		52.6981658988		-8.3370920093				4		27		127		66.672923		10.699141		56.6679925347		-1.4319967851				4		2542		10410		5749.126561		940.658058		57.49126561				4		14		170		111.550816		26.826904		89.353605622		-10.6446925168				4		13		169		111.379945		26.834141		95.6788034477		-4.3193742191				4		1464		14502		9999.80954		2310.115728		99.9980954

		4		10		127		26.571674		9.122972		20.133930485		-21.7057995236				4		10		128		26.624876		9.139287		21.7225472991		-15.5281938438				4		1495		10788		2571.573675		810.908218		25.71573675				4		38		120		81.263463		10.461996		64.6830725232		-8.482993464				4		38		121		81.365481		10.450501		69.4885423348		-1.6839625119				4		3392		10377		7067.874592		947.296929		70.67874592				4		18		170		105.166738		26.438593		84.1534612712		-10.6700889089				4		18		170		104.974818		26.433964		90.089766489		-4.3686295356				4		1530		14764		9420.524463		2335.084095		94.20524463

		4		40		130		74.474698		7.161556		59.1532907812		-10.6764301285				4		40		130		74.549267		7.148567		63.540795793		-4.0511417412				4		3806		11528		6622.360802		603.766289		66.22360802				4		27		164		82.827202		19.529058		65.9568145619		-8.785738449				4		27		164		82.945647		19.522215		70.8673762244		-1.9947304414				4		2475		13953		7230.976104		1735.942844		72.30976104				4		21		155		112.68035		17.598545		90.2736664122		-11.0223515054				4		20		155		112.441452		17.626116		96.6050617178		-4.7818531588				4		1863		13895		10145.656571		1557.376907		101.45656571

		4		21		174		88.844675		15.895362		70.8583411766		-10.6729439837				4		21		174		88.936519		15.909332		76.0949392412		-4.0714644559				4		1892		15177		7932.461265		1357.085982		79.32461265				4		60		125		94.373577		8.046492		75.3619027718		-9.143503281				4		60		125		94.489121		8.052294		80.9400731151		-2.418447293				4		5302		11043		8294.608035		655.38194		82.94608035				4		16		166		109.209745		22.83794		87.44668858		-10.1612808856				4		14		165		109.086217		22.869026		93.6773239196		-3.7602117626				4		1538		14146		9733.741692		1952.75115		97.33741692

		4		14		167		88.530956		15.106513		70.6028016788		-11.2396382576				4		14		167		88.625399		15.120601		75.8234596626		-4.6763365166				4		1735		14613		7954.316577		1297.390471		79.54316577				4		12		129		70.67947		11.454236		56.061891609		-8.7755910059				4		12		129		70.795041		11.450109		60.2649032361		-1.9364130783				4		1218		11138		6145.492443		1016.498198		61.45492443				4		17		144		23.269529		12.94812		17.4441715774		-22.7483880488				4		17		144		23.195067		12.928435		18.7297371234		-17.0552537973				4		1494		12837		2258.098069		1180.265266		22.58098069

		4		56		131		70.813033		7.387193		56.1706852171		-10.8027967872				4		56		131		70.903645		7.377157		60.3596697833		-4.1508268823				4		4964		11241		6297.359468		644.250614		62.97359468																																																		4		20		181		111.089992		16.482764		88.9782418936		-10.5931673478				4		19		181		110.900245		16.491602		95.2602229841		-4.2809271852				4		2276		15906		9952.062863		1417.266023		99.52062863

		4		53		155		79.371065		6.905423		63.1416216247		-10.7297979529				4		53		156		79.424123		6.916743		67.7945366403		-4.1514641556				4		5370		13558		7073.09048		606.60557		70.7309048																																																		4		14		161		107.933241		17.775365		86.4069135233		-10.6622721921				4		14		161		107.746253		17.782743		92.5080874128		-4.3541541258				4		1628		13917		9671.939912		1544.819068		96.71939912

		4		9		128		78.064694		6.506534		62.077518433		-9.9338181081				4		9		128		78.09068		6.522946		66.6309902798		-3.3273390807				4		798		11399		6892.433667		561.280428		68.92433667																																																		4		14		174		117.326451		20.411122		94.0581433356		-10.9229406837				4		13		174		117.000915		20.429052		100.583594418		-4.7430611696				4		1669		15149		10559.188197		1778.340343		105.59188197

		5		25		177		102.411193		14.504347		10.6983969171		-14.5170555906				5		25		170		99.009746		13.853865		11.49948637		-8.1161447156				5		305		2676		1251.524148		183.723341		12.51524148				5		167		227		196.128836		8.264306		20.8272123372		-12.8452459038				5		161		218		189.13813		7.902878		22.3042573007		-6.6643183512				5		2031		2778		2389.681728		105.943594		23.89681728				5		8		86		19.95341		3.113853		1.786524646		-46.3198689593				5		8		84		20.24691		2.938214		2.0572400646		-38.1856183739				5		65		1173		332.809293		37.140356		3.32809293

		5		33		236		150.861705		12.422614		15.934831353		-13.6045190109				5		33		226		145.35447		11.866982		17.0553845725		-7.529102696				5		238		2939		1844.405653		161.867868		18.44405653				5		89		212		132.978325		10.164961		14.0020314093		-10.3844060067				5		86		204		128.594485		9.735594		15.0461640508		-3.7017637434				5		1002		2687		1562.45479		125.928632		15.6245479				5		4		203		19.626406		8.702222		1.7511827077		-48.5734211417				5		5		196		19.981338		8.307987		2.0254027621		-40.5204640214				5		53		2262		340.520942		119.4338		3.40520942

		5		16		236		142.494413		14.654059		15.0305111682		-14.221346858				5		16		226		137.319371		13.994899		16.0921208342		-8.1627739796				5		157		2985		1752.243783		189.184029		17.52243783				5		20		220		93.677872		20.492488		9.75451705		-8.1276051751				5		20		211		90.944541		19.63093		10.5326134642		-0.7991458976				5		195		2748		1061.746248		243.055605		10.61746248				5		6		167		15.746008		3.716937		1.3317970526		-45.22346926				5		7		161		16.531656		3.551341		1.6118479846		-33.7050337344				5		118		2377		243.132786		47.214464		2.43132786

		5		73		218		140.629895		11.335279		14.8289977918		-12.8120905658				5		71		210		135.585481		10.824424		15.8842586332		-6.6076263152				5		649		2676		1700.808964		144.348803		17.00808964				5		60		237		152.448327		16.169507		16.1063102855		-10.728151528				5		59		228		147.269827		15.480955		17.2850014004		-4.1950640151				5		644		2913		1804.186937		198.703225		18.04186937				5		1		214		23.311175		21.164976		2.1494251716		-37.1136458897				5		3		206		23.560323		20.239775		2.4544586419		-28.1891933999				5		105		2673		341.795164		265.315746		3.41795164

		5		17		205		132.96299		16.208713		14.0003740332		-13.4310385011				5		17		197		128.165389		15.481499		14.9947231641		-7.2826476493				5		186		2610		1617.251009		205.312041		16.17251009				5		92		216		144.219379		8.339867		15.2169420436		-10.3488260659				5		89		208		139.36417		7.996177		16.3372554279		-3.7484585416				5		965		2414		1697.350004		119.983272		16.97350004				5		9		64		22.541751		1.759056		2.0662673646		-40.8954982157				5		10		62		22.790501		1.776043		2.3621708409		-32.4313333922				5		105		478		349.595598		33.154944		3.49595598

		5		23		237		153.92143		15.897		16.2655203115		-14.413071844				5		23		228		148.235387		15.187301		17.4007546643		-8.4396249987				5		168		2964		1900.467824		204.827026		19.00467824				5		27		230		161.71776		20.853993		17.1081320653		-10.3349828193				5		27		222		156.122819		19.975621		18.3463157874		-3.8455680609				5		879		2690		1908.005218		242.239756		19.08005218				5		6		192		25.150366		15.023961		2.3482012565		-41.9841319756				5		7		185		25.246965		14.402657		2.6566566581		-34.3632741724				5		82		2597		404.751551		169.499377		4.04751551

		5		22		203		128.579964		11.277671		13.5266653492		-13.3681825852				5		22		195		123.982639		10.773927		14.4932867286		-7.1774352954				5		146		2430		1561.396927		142.992248		15.61396927				5		133		237		176.676577		6.763445		18.724851089		-10.5143112178				5		129		228		170.427081		6.483277		20.0611393244		-4.1282164718				5		1547		2761		2092.496727		76.377838		20.92496727				5		3		239		76.225942		16.285999		7.8683473595		-16.3329054568				5		4		230		74.199162		15.57494		8.5251439389		-9.3489405917				5		37		3123		940.435114		208.989045		9.40435114

		5		20		122		29.394851		3.592608		2.8069367064		-31.0416942329				5		21		118		29.307306		3.441832		3.1434184579		-22.7753120757				5		291		1389		407.048386		37.117068		4.07048386				5		48		226		117.091224		20.219754		12.2849853075		-9.9451873307				5		47		218		113.394797		19.364015		13.223995054		-3.0617971843				5		476		2695		1364.167549		246.678993		13.64167549				5		5		210		78.499603		20.916987		8.114080093		-16.5963729283				5		6		202		76.32794		20.015836		8.7803461031		-9.7479069044				5		49		2803		972.868972		267.69433		9.72868972

		5		10		156		31.984193		12.714466		3.0867876111		-30.1510790827				5		11		150		31.814019		12.140759		3.4439282258		-22.0695750416				5		173		1938		441.92345		149.129613		4.4192345				5		59		209		129.798462		15.766794		13.658358176		-10.2109195567				5		58		202		125.568441		15.097351		14.683395844		-3.47239444				5		662		2443		1521.160269		200.685517		15.21160269				5		8		208		78.529172		23.725744		8.1172758514		-15.8501857385				5		8		200		76.370063		22.6875		8.7853958926		-8.9239486121				5		77		3170		964.621957		308.492022		9.64621957

		5		57		233		138.861253		12.761585		14.6378465017		-14.1014779789				5		56		224		133.885739		12.183828		15.6804901628		-7.9829857902				5		628		2901		1704.085956		167.330899		17.04085956				5		41		255		145.435867		37.357872		15.3484176336		-10.7581996796				5		41		255		140.590124		35.780662		16.4842252454		-4.1541628004				5		412		3180		1719.868669		458.356314		17.19868669				5		12		223		85.019831		24.081277		8.8187732948		-16.0441977893				5		13		215		82.622265		23.029826		9.5349223727		-9.2263708276				5		102		3179		1050.40665		325.127456		10.5040665

		5		17		168		100.781172		13.383459		10.5222275074		-14.4764964161				5		18		162		97.462767		12.789578		11.3140314335		-8.0408015158				5		183		1958		1230.331671		168.453102		12.30331671				5		107		244		182.244479		15.968302		19.3266188014		-11.1317896452				5		104		235		175.771577		15.289555		20.7018481939		-4.808170589				5		1240		3034		2174.750535		172.874552		21.74750535				5		4		255		94.784123		39.319252		9.8740784456		-16.1715307603				5		5		255		91.863378		37.597779		10.6427654814		-9.6455690829				5		66		3169		1177.890821		502.412763		11.77890821

		5		15		192		108.13902		17.319805		11.3174490036		-15.2719812684				5		16		185		104.475536		16.536469		12.1547362068		-9.0036352998				5		171		2390		1335.738658		222.532724		13.35738658				5		15		227		123.103383		28.41363		12.9347674279		-10.354605447				5		15		218		119.17191		27.209903		13.9165669146		-3.5501690432				5		132		2722		1442.881421		349.951202		14.42881421				5		10		189		21.459517		11.848769		1.9493016783		-41.696343665				5		10		182		21.756576		11.325906		2.238221844		-33.0547351152				5		105		2642		334.336095		149.909439		3.34336095

		5		96		232		148.527072		10.977606		15.6825088876		-13.9315676304				5		92		222		143.111101		10.486679		16.7864450101		-7.8729674296				5		1023		2881		1822.097656		142.984613		18.22097656																																																		5		22		255		100.019687		33.033936		10.4399277316		-15.6327334871				5		22		255		96.915505		31.595468		11.2484245704		-9.0990993443				5		158		3181		1237.438187		427.452676		12.37438187

		5		83		237		149.863239		11.942437		15.8269191446		-13.961386287				5		81		227		144.386697		11.401912		16.9393660098		-7.9138804377				5		806		2926		1839.5135		153.77407		18.395135																																																		5		10		240		75.710732		17.48274		7.8126644931		-16.213005062				5		11		231		73.688374		16.716202		8.4639096519		-9.2287201397				5		105		3022		932.443573		230.222924		9.32443573

		5		8		224		147.286676		12.444319		15.5484493687		-13.5509258099				5		9		215		141.943802		11.882826		16.6465068714		-7.4457475854				5		50		2773		1798.567482		162.19857		17.98567482																																																		5		5		255		85.536483		24.365795		8.8746120097		-15.9914321934				5		6		246		83.130682		23.299709		9.5958724195		-9.1638600155				5		63		3173		1056.39368		316.291826		10.5639368

		6		10		113		41.158963		9.706014		2.1952377117		-3.6805984282				6		10		101		37.582653		8.517274		2.303921745		1.0880792354				6		58		699		227.912308		56.171053		2.27912308				6		92		143		115.769803		7.240582		6.4465633749		-1.1969777669				6		83		128		103.927823		6.403011		6.635863275		1.7043203578				6		519		814		652.466213		42.671858		6.52466213				6		3		31		11.240807		1.588417		0.4905011829		-46.5005017859				6		4		29		11.760795		1.483638		0.6179093487		-32.6039543756				6		19		352		91.683324		9.362909		0.91683324

		6		13		165		75.884879		11.618701		4.1739204054		-1.5380949777				6		13		146		68.078093		10.208081		4.2950910043		1.3202939813				6		54		931		423.912213		68.810439		4.23912213				6		53		143		82.230208		7.842123		4.5354772518		0.7505855607				6		48		128		74.242334		6.934054		4.6975789562		4.3514947324				6		279		865		450.168823		44.715276		4.50168823				6		0		108		10.835226		3.660203		0.4673911775		-49.3839296661				6		2		96		11.441483		3.259577		0.597060191		-35.3414397245				6		0		648		92.340471		21.926935		0.92340471

		6		8		162		67.069992		10.603735		3.6716481442		-2.1320613341				6		8		144		60.343692		9.313632		3.7900810254		1.0247721932				6		31		930		375.163531		62.818425		3.75163531				6		11		138		52.114668		13.281389		2.8194937826		2.2636470953				6		12		123		47.590166		11.747736		2.9573522988		7.263805185				6		50		775		275.708315		73.820331		2.75708315				6		1		98		8.844239		1.937046		0.3539447382		-45.9039870493				6		3		88		9.576999		1.749897		0.4753205727		-27.3532134249				6		26		703		65.428988		10.94247		0.65428988

		6		29		153		66.112599		9.516754		3.617095891		-0.9965097851				6		27		135		59.511541		8.353488		3.7357465581		2.2510762636				6		132		817		365.350341		55.487792		3.65350341				6		33		165		90.090014		10.106266		4.9833289977		0.9265453315				6		31		147		81.192166		8.945687		5.1513612868		4.3296757387				6		156		937		493.758008		56.948044		4.93758008				6		3		142		12.416718		9.884533		0.5575045916		-36.6328866881				6		4		127		12.819371		8.657759		0.6870280101		-21.9109897647				6		10		856		87.980115		55.003499		0.87980115

		6		8		133		57.578888		10.989878		3.1308450382		-2.2013978039				6		8		118		51.997667		9.653055		3.2451356691		1.3687130784				6		38		780		320.13188		64.182865		3.2013188				6		53		147		96.700122		6.039781		5.3599729516		1.3109093274				6		49		131		87.051842		5.350238		5.5339629715		4.5995615833				6		258		752		529.061775		40.481997		5.29061775				6		3		22		13.2631		1.586186		0.605731438		-37.8327467059				6		4		21		13.559277		1.340941		0.7353394324		-24.5308566046				6		22		137		97.435773		10.861617		0.97435773

		6		10		164		78.815446		13.465305		4.3409041131		-2.4504162315				6		10		145		70.655587		11.831026		4.4633858976		0.3020166225				6		36		964		444.994632		80.260919		4.44994632				6		16		152		108.878105		14.309088		6.0538744229		1.3116928759				6		15		136		97.807793		12.656695		6.2362620361		4.363952729				6		206		841		597.549429		76.301395		5.97549429				6		2		126		12.364641		4.523342		0.5545372442		-43.8694523154				6		4		112		12.847475		3.94655		0.6888630327		-30.2729262856				6		14		747		98.794198		23.62808		0.98794198

		6		12		114		53.381078		7.781881		2.8916538244		-2.2991893295				6		12		102		48.30551		6.83147		3.0040599699		1.4986966577				6		31		684		295.9703		45.202026		2.959703				6		82		147		110.690015		4.618327		6.1571170547		1.0170337567				6		74		131		99.41075		4.116369		6.3409255105		4.0326959277				6		435		811		609.512755		26.198662		6.09512755				6		0		141		23.52661		9.805591		1.1905462378		-9.5638017336				6		2		125		22.417172		8.603565		1.3137068286		-0.2082847015				6		0		818		131.644879		56.793773		1.31644879

		6		10		55		18.432993		2.263228		0.9003119411		-22.7777295281				6		10		50		17.608366		1.937388		0.9997206496		-14.2511668763				6		77		322		116.587085		10.91175		1.16587085				6		29		150		75.268409		14.39867		4.1387939448		1.4164549517				6		27		134		68.076489		12.729517		4.2949862728		5.2437709288				6		125		834		408.098858		81.414801		4.08098858				6		0		135		24.595812		9.608688		1.2514693678		-9.8598950965				6		2		120		23.366374		8.445242		1.375684024		-0.9130343675				6		0		682		138.836023		56.501389		1.38836023

		6		4		94		19.47927		5.798366		0.9599288046		-21.9774109803				6		5		84		18.533375		5.073047		1.0601181873		-13.8340622349				6		32		531		123.032165		32.078463		1.23032165				6		36		129		83.62733		11.911093		4.6150852634		1.188645629				6		33		116		75.477705		10.531981		4.7782412703		4.7659436461				6		186		743		456.087265		69.851328		4.56087265				6		1		120		26.362564		11.135803		1.3521388967		-7.4906849563				6		3		107		24.918973		9.775489		1.4770594231		1.0560052949				6		0		1101		146.162459		66.411721		1.46162459

		6		23		153		66.131569		10.696008		3.6181768016		-2.0708138648				6		21		136		59.515162		9.388319		3.7359829876		1.1177157593				6		115		894		369.468689		64.196297		3.69468689				6		24		180		89.542437		20.812984		4.9521280603		1.0336052046				6		23		161		80.717476		18.40851		5.1203668779		4.4660233648				6		127		1022		490.146625		117.7024		4.90146625				6		3		148		28.448713		16.123831		1.4710076667		-6.270353445				6		5		132		26.732442		14.136242		1.5954680679		1.6600127108				6		14		1034		156.941557		97.75003		1.56941557

		6		8		101		38.381954		7.820843		2.0370037389		-3.7074679789				6		8		90		35.149798		6.862566		2.1450709106		1.401045762				6		32		465		211.543273		45.346437		2.11543273				6		62		158		109.818925		10.448871		6.1074823465		0.8461680329				6		57		141		98.631167		9.240177		6.2900234181		3.8602688579				6		325		928		605.623641		52.453401		6.05623641				6		0		164		37.248057		27.11145		1.9723942879		-5.8197688812				6		2		145		34.449396		23.744202		2.0993388624		0.2417318265				6		4		1089		209.427633		155.298277		2.09427633

		6		8		120		43.265791		11.531814		2.3152847712		-4.4094086954				6		8		107		39.430803		10.122979		2.4245948511		0.1036496132				6		27		690		242.208437		67.561857		2.42208437				6		9		155		72.8615		16.623003		4.00164827		1.0029112723				6		9		139		65.954523		14.693823		4.1564346248		4.9097694971				6		26		861		396.191379		93.815818		3.96191379				6		4		116		11.431539		4.772862		0.5013690922		-42.7457869144				6		5		104		11.949703		4.195774		0.6302439077		-28.0288323588				6		22		715		87.568943		27.272293		0.87568943

		6		34		164		73.164384		10.420978		4.0189066003		-1.7725538624				6		31		145		65.684428		9.15647		4.1387990418		1.1577775715				6		160		929		409.142939		61.746868		4.09142939																																																		6		9		161		37.7473		22.145821		2.000841154		-5.2114179405				6		10		142		34.892605		19.397921		2.1282777509		0.8258101001				6		12		932		211.084617		128.256454		2.11084617

		6		29		165		71.84389		11.363241		3.9436648522		-2.0056985497				6		27		146		64.537929		9.987342		4.0639395361		0.9829513673				6		126		919		402.438182		66.514371		4.02438182																																																		6		2		142		23.118875		10.668067		1.1673134975		-8.8161558265				6		4		126		22.080268		9.343674		1.2917090188		0.9009097721				6		5		820		128.017579		63.126089		1.28017579

		6		3		155		71.022765		9.624193		3.8968771497		-1.9577535523				6		4		137		63.816272		8.458858		4.016819664		1.0599021478				6		9		903		397.469182		57.385497		3.97469182																																																		6		0		161		27.310007		14.803591		1.4061241989		-7.2648560971				6		2		142		25.740636		12.985819		1.530709087		0.9516282915				6		-8		1105		151.627974		85.938683		1.51627974





L57 (LtoR)ww

		1		0.602431		0.762824		-1.52				Sun Elevation Angle														1		1969		1957				Earth-Sun Distance in Astronomical Units

		2		1.175100		1.442510		-2.84						NIOB		RVPN				DC						2		1840		1826				Julian Day		Distance		Julian Day		Distance

		3		0.805765		1.039880		-1.17				L5:		61.12		62.8				62.85						3		1551		1554				1		0.9832		196		1.0165

		4		0.814549		0.872588		-1.51				L7:		63.4676501		64.9889404				65.0524139						4		1044		1036				15		0.9836		213		1.0149

		5		0.108078		0.119882		-0.37																		5		225.7		215				32		0.9853		227		1.0128

		7		0.056980		0.065294		-0.15																		7		82.07		80.67				46		0.9878		242		1.0092

				IC		LUT																				Bands		L7		L5				60		0.9909		258		1.0057

		Band		Grescale		Grescale		Brescale						0.875633171												ESUN								74		0.9945		274		1.0011

														0.875633171																				91		0.9993		288		0.9972

																																		106		1.0033		305		0.9925

																																		121		1.0076		319		0.9892

																																		135		1.0109		335		0.986

																																		152		1.014		349		0.9843

																																		166		1.0158		365		0.9833

																																		182		1.0167

		NIOBRARA (Path 31 Row 30)																																																								RVPN (Path 40 Row 33)																																																								DC ( Path-15/ Row-33)

		L5 TM IC NIOB																				L5 TM LUT NIOB																		L7 ETM+ NIOB																		L5 TM IC RVPN																				L5 TM LUT RVPN																		L7 ETM+ RVPN																		L5 TM IC DC																				L5 TM LUT DC																				L5 ETM+ DC

		Band		Min		Max		Mean		Stdev		L*		% Diff		R		% Diff				Band		Min		Max		Mean		Stdev		L*		% Diff		R		% Diff				Band		Min		Max		Mean		Stdev		L*		R				Band		Min		Max		Mean		Stdev		L*		% Diff		R		% Diff				Band		Min		Max		Mean		Stdev		L*		% Diff		R		% Diff				Band		Min		Max		Mean		Stdev		L*		R				Band		Min		Max		Mean		Stdev		L*		% Diff		R		% Diff				Band		Min		Max		Mean		Stdev		L*		% Diff		R		% Diff				Band		Min		Max		Mean		Stdev		L*		R

		1		66		117		81.848617		5.655809		47.7881441879		-11.9760034417		0.0900809416		-9.5095789594				1		57		103		70.957079		5.121992		52.6077628311		-3.0984439117		0.099165952		-0.3832710082				1		4331		8458		5428.990509		429.337128		54.28990509		0.0995474886				1		172		242		209.774899		11.044463		124.8549021795		-13.0445330005		0.231705016		-10.8578153979				1		153		217		187.695715		10.033082		141.6587960992		-1.3414246908		0.2628895866		1.1395975004				1		11612		16638		14358.487912		788.032661		143.58487912		0.2599274598				1		75		194		83.643794		4.832666		48.8696144632		-12.1140508459		0.0906513305		-9.8977988959				1		65		173		72.986889		4.381314		54.1561506145		-2.6068703105		0.1004576599		-0.1508723306				1		4894		12383		5560.571961		361.445626		55.60571961		0.1006094517

		1		67		186		97.80028		8.11855		57.3979204807		-12.1925661262		0.1081954282		-9.7322097109				1		58		165		85.394077		7.346415		63.6206513934		-2.6730220633		0.1199253137		0.0540711222				1		4429		12658		6536.795115		567.938262		65.36795115		0.1198605038				1		99		185		127.666867		5.587078		75.3904783537		-11.2361420665		0.1399092201		-9.003947849				1		87		166		113.050841		5.08011		84.717894735		-0.2541522895		0.1572189863		2.2542121469				1		6817		12742		8493.375582		381.563614		84.93375582		0.153753066				1		75		185		84.455083		4.579117		49.3583601068		-12.7973375687		0.0915579356		-10.5983163085				1		65		164		73.772913		4.150772		54.7557485863		-3.2616349121		0.101569892		-0.8221483693				1		4973		11100		5660.189578		336.173552		56.60189578		0.1024118695

		1		64		158		89.852237		5.536549		52.6097729881		-12.760357827		0.0991697411		-10.3159108841				1		54		140		78.199983		5.022111		58.132823832		-3.6018127135		0.1095807255		-0.9007441587				1		4243		10770		6030.489314		388.058128		60.30489314		0.110576739				1		57		202		89.137155		11.044713		52.1789854238		-9.7103230483		0.0968334638		-7.4397582093				1		48		181		78.000295		10.04708		57.9804970331		0.328519309		0.107599876		2.851536513				1		3826		13761		5779.064361		755.895877		57.79064361		0.1046166928				1		75		225		87.693206		5.979755		51.3091057838		-12.3802181315		0.0951764968		-10.1706782188				1		65		201		76.688503		5.418754		56.9798306125		-2.6964073354		0.105695482		-0.2426672432				1		5048		15400		5855.881479		433.721848		58.55881479		0.1059525942

		1		74		164		92.438008		5.662398		54.1675215974		-11.5711577015		0.1021061067		-9.0933894779				1		64		146		80.570249		5.119892		59.9409196232		-2.1460467035		0.112988997		0.5958122843				1		4736		11323		6125.549107		392.459228		61.25549107		0.1123197819				1		79		201		128.731335		9.349104		76.0317468754		-11.3404858988		0.1410992826		-9.1109156738				1		69		179		114.044141		8.489462		85.4756078142		-0.328137025		0.1586251459		2.178366876				1		5135		14131		8575.700831		651.481024		85.75700831		0.1552433757				1		75		178		85.849859		7.475694		50.1986164072		-10.2342758579		0.09311658		-7.9706209383				1		66		158		74.970696		6.776385		55.6694462055		-0.451277169		0.1032647673		2.0590791874				1		4819		12623		5592.180856		562.269		55.92180856		0.1011813629

		1		66		162		91.560561		6.628698		53.6389203238		-10.6739339062		0.1011096901		-8.1710255524				1		57		144		79.722501		6.012401		59.2942371028		-1.2560112982		0.1117699965		1.5107864017				1		4249		10986		6004.845245		480.672798		60.04845245		0.1101065222				1		93		212		141.614285		6.264328		83.7928353268		-11.1894352991		0.1555022663		-8.9560665205				1		82		189		125.718845		5.702553		94.3813522183		0.0331490759		0.1751523756		2.5487384399				1		5873		12901		9435.007604		494.082846		94.35007604		0.170799152				1		71		255		87.584735		12.162969		51.2437594908		-12.697942072		0.0950552818		-10.4964143195				1		62		255		76.469269		11.007645		56.8125936557		-3.210529601		0.1053852636		-0.769754317				1		4582		15255		5869.708081		883.881961		58.69708081		0.106202764

		1		74		185		102.7768		8.980651		60.3959304008		-11.3717517415		0.1138466951		-8.8883961807				1		64		165		89.878889		8.134607		67.0417736225		-1.6192826755		0.1263741498		1.137336193				1		4637		13143		6814.523765		636.110725		68.14523765		0.124953014				1		85		218		148.009654		11.482662		87.6456038689		-10.5866313782		0.1626522122		-8.3381035534				1		74		195		131.555503		10.440548		98.8336950205		0.8271175624		0.1834150081		3.3626732946				1		6362		13774		9802.293015		754.562116		98.02293015		0.1774480112				1		72		179		87.30587		11.65455		51.07576257		-11.3674096538		0.0947436538		-9.1323293813				1		62		159		76.32943		10.548072		56.7059211103		-1.5973051976		0.10518739		0.884151353				1		4638		13804		5762.639044		848.213317		57.62639044		0.1042655249

		1		69		132		86.142831		3.946491		50.3751118222		-11.153245201		0.0949573913		-8.6637671066				1		59		117		74.807405		3.589944		55.5448839117		-2.0353007123		0.104702443		0.7096613682				1		4512		8627		5669.887655		282.945797		56.69887655		0.1039646461				1		124		179		150.77403		5.506467		89.3109496669		-10.6633958889		0.1657427515		-8.416798504				1		110		159		134.026229		5.011297		100.7184241107		0.7473553358		0.1869126776		3.2809052428				1		8138		12078		9997.128339		373.302578		99.97128339		0.1809750574				1		70		155		79.691208		5.377092		46.4884541266		-11.1297652796		0.086234366		-8.8886922424				1		61		137		69.397342		4.862539		51.4179580138		-1.7062175248		0.0953784137		0.7724925441				1		4645		10693		5231.048874		403.422749		52.31048874		0.0946472706

		1		67		164		89.56974		6.003083		52.4395880379		-12.4958550189		0.0988489415		-10.0439967311				1		57		145		77.917664		5.440028		57.9174641231		-3.3551107629		0.1091747711		-0.6471296415				1		4476		11001		5992.811889		429.150907		59.92811889		0.1098858752				1		73		183		113.846944		12.484279		67.0649283209		-10.9478967878		0.1244587118		-8.7084539056				1		64		163		100.488873		11.341766		75.1353240574		-0.231629253		0.1394357063		2.2773015828				1		4708		12715		7530.97635		859.738364		75.3097635		0.1363310374				1		77		232		86.67101		6.298235		50.6933032253		-10.813752211		0.0940342058		-8.5647101573				1		67		207		75.728917		5.713286		56.2478353816		-1.041497303		0.1043376579		1.4539752575				1		4922		19238		5683.982058		463.449907		56.83982058		0.1028423555

		1		64		110		79.895851		4.164206		46.6117374138		-11.8237921012		0.0878634077		-9.3531026708				1		55		97		69.178797		3.762533		51.2512466427		-3.047154434		0.0966089107		-0.330544404				1		4271		7575		5286.203447		317.120159		52.86203447		0.0969293051				1		83		182		126.50369		12.469404		74.6897444704		-11.0937603997		0.1386088022		-8.857985631				1		72		163		112.03769		11.331185		83.9450388366		-0.0768072112		0.1557847247		2.4360170208				1		5665		12652		8400.956424		874.844425		84.00956424		0.1520800293				1		82		229		109.356662		12.797235		64.3598432453		-15.365711125		0.1193851329		-13.2314574751				1		72		204		96.335444		11.569258		71.9669887339		-5.3621853809		0.133496107		-2.9756691833				1		5826		16558		7604.464349		860.390934		76.04464349		0.1375903403

		1		70		125		85.035541		5.759772		49.7080460002		-12.2119560565		0.0936999682		-9.7521429453				1		60		110		73.81705		5.205341		54.7894173492		-3.2378826987		0.103278384		-0.5266168575				1		4555		8305		5662.27971		428.867572		56.6227971		0.1038251447				1		82		250		136.219652		24.418702		80.542941174		-11.3261227237		0.1494711313		-9.0961912999				1		71		224		120.818732		22.208508		90.6434284192		-0.2059754662		0.168215558		2.3036004997				1		5460		16990		9083.0517		1675.806994		90.830517		0.1644277984				1		74		255		101.04808		18.065292		59.3544958825		-12.3528472636		0.1101003984		-10.1426171298				1		64		255		88.759524		16.381343		66.1878951358		-2.2621543994		0.1227761017		0.2025364071				1		4753		19730		6771.982207		1305.234874		67.71982207		0.122527938

		1		72		164		94.112042		6.042579		55.1760115741		-12.4277448136		0.1040071164		-9.973978084				1		62		145		82.03782		5.467166		61.0604180037		-3.0883466445		0.1150992582		-0.3728908165				1		4726		11146		6300.627003		428.7993		63.00627003		0.1155300592				1		106		175		139.797097		8.853218		82.6981049428		-11.2381775334		0.1534706719		-9.0060345029				1		93		156		124.076281		8.05704		93.1283649775		-0.0431339454		0.1728270891		2.470537087				1		6780		11911		9316.855225		606.852791		93.16855225		0.1686602744				1		73		255		147.519355		42.917501		87.350232552		-12.539395007		0.1620314563		-10.3338691154				1		64		228		130.772043		38.824239		98.2360529294		-1.6398197198		0.1822242511		0.8405647267				1		4814		17704		9987.380325		3052.066416		99.87380325		0.1807053061

		1		72		195		95.061397		6.771423		55.7479324561		-12.1591719669		0.1050851908		-9.6978798502				1		63		174		82.919008		6.128992		61.7326093586		-2.7292442285		0.116366343		-0.0037263831				1		4744		12841		6346.471647		479.756143		63.46471647		0.1163706794				1		62		191		116.54611		16.000574		68.6909895934		-11.5838644943		0.1274763471		-9.3604146465				1		53		170		102.945066		14.551124		77.0089670264		-0.8773158742		0.1429128022		1.6153775202				1		3829		12964		7769.055863		1109.203679		77.69055863		0.1406409204				1		79		255		102.495639		13.955593		60.2265502984		-12.4943655982		0.1117180271		-10.2877041837				1		69		255		90.056293		12.653365		67.1771016514		-2.3956233894		0.1246110433		0.065701681				1		5170		19671		6882.591128		1008.979188		68.82591128		0.1245292255

		1		62		168		96.803658		6.152511		56.7975244926		-11.9613420139		0.1070636781		-9.4945067196				1		53		149		84.520603		5.546626		62.9543444629		-2.4180006009		0.1186693211		0.3162382631				1		4154		11856		6451.430064		434.514885		64.51430064		0.1182952263																																																												1		83		255		118.819038		17.477069		70.0602718814		-14.1649319372		0.1299592176		-12.0003978018				1		72		255		104.889057		15.894978		78.491890017		-3.8348476097		0.1455995579		-1.40981598				1		5602		19736		8162.196811		1284.99868		81.62196811		0.1476815967

																																																																																																																		1		73		187		91.953649		15.640641		53.8757287207		-12.8337154721		0.0999374876		-10.6356115668				1		64		166		80.465947		14.161374		59.8613555543		-3.1494872669		0.1110406044		-0.7071726561				1		4825		13241		6180.799034		1098.593469		61.80799034		0.1118314458

																																																																																																																		1		78		192		106.107671		20.608345		62.4025503482		-12.8085552405		0.1157544269		-10.6098168605				1		68		171		93.324848		18.639804		69.6704338508		-2.65356543		0.1292360824		-0.1987449779				1		5173		13778		7156.957947		1457.562018		71.56957947		0.1294934442

		2		23		54		34.930557		2.92354		38.2068975307		-18.0939983414		0.077187074		-15.6705221783				2		23		53		33.690084		2.967289		45.7582830708		-1.905722492		0.0924426794		0.9967405566				2		3187		7859		4664.725021		414.579144		46.64725021		0.0915303592																																																												1		104		255		153.39411		35.122284		90.8893670814		-12.6767136907		0.1685964201		-10.4746506144				1		91		255		136.341496		32.534206		102.4845653447		-1.536457682		0.1901050848		0.9465332826				1		6930		19666		10408.37684		2482.60245		104.0837684		0.1883225492

		2		22		97		42.758474		4.872201		47.4054827974		-18.3513628003		0.0957704169		-15.9355016669				2		21		94		41.355266		4.718929		56.8153847577		-2.1442570839		0.1147806702		0.7511480827				2		2969		13149		5806.034788		678.990482		58.06034788		0.1139249253																																																												1		74		255		99.055709		19.835812		58.1542298286		-12.5428908475		0.1078739492		-10.3374531118				1		64		255		86.931734		18.134698		64.7936130568		-2.5580408132		0.1201897599		-0.1008114821				1		4913		19721		6649.457133		1410.689567		66.49457133		0.1203110473

		2		20		81		38.648773		3.373699		42.5761731523		-18.3559816648		0.0860140561		-15.9402571967				2		19		79		37.448997		3.264948		51.1805526625		-1.8562338839		0.1033969613		1.0476934587				2		2875		11329		5214.855175		463.424346		52.14855175		0.1023249099				2		92		126		110.255385		5.340753		126.7211029135		-18.1687124745		0.2520396301		-15.9828539636				2		89		124		107.902142		5.254157		152.8099188564		-1.3216258445		0.3039285055		1.3142481654				2		12797		17886		15485.654295		779.401381		154.85654295		0.2999859457

		2		30		83		39.862129		3.235592		44.0019877879		-17.5695942284		0.0888945427		-15.1306017315				2		29		80		38.571969		3.092151		52.8004510022		-1.0871367446		0.1066695435		1.8395470328				2		4031		11590		5338.0773		443.929216		53.380773		0.1047427513				2		42		100		60.715986		3.280046		68.5073551486		-16.3253600839		0.1362564565		-14.0902623684				2		40		98		59.068162		3.267366		82.3664143666		0.602045552		0.16382118		3.2893042294				2		6188		13546		8187.349861		456.399217		81.87349861		0.1586042051

		2		21		76		39.656651		3.426728		43.7605305901		-17.3471480748		0.0884067414		-14.9015737287				2		20		74		38.394752		3.294856		52.5448137075		-0.7558032721		0.106153095		2.1806841675				2		2617		10745		5294.497355		480.947637		52.94497355		0.1038876338				2		20		107		39.344799		6.777857		43.3940733049		-15.2659637793		0.0863078519		-13.0025677136				2		19		105		38.150218		6.653391		52.1920709672		1.9135677975		0.1038064691		4.6358595551				2		2693		13864		5121.209285		926.951917		51.21209285		0.0992073555				2		23		97		30.927747		3.367971		33.5031954997		-20.8198955156		0.0666057241		-18.6993190909				2		23		95		30.195148		3.304409		40.7168029415		-3.7715458752		0.0809466709		-1.1943859619				2		3196		13380		4231.264371		467.298266		42.31264371		0.0819251737

		2		28		93		45.502633		5.356514		50.6301440383		-18.0657191542		0.1022850041		-15.6414062522				2		27		91		44.056115		5.24336		60.7113864487		-1.7513403861		0.1226515257		1.1556905983				2		3730		13293		6179.360277		761.132712		61.79360277		0.121250248				2		34		108		60.859539		5.298022		68.6760442789		-16.2118223542		0.1365919677		-13.9736918449				2		33		106		59.155902		5.225306		82.492980194		0.6455242379		0.1640729108		3.3339443079				2		4246		15145		8196.388346		748.831838		81.96388346		0.1587792974				2		24		92		31.721109		3.246626		34.4354751859		-20.1420761141		0.0684591342		-18.0033465453				2		22		91		31.005552		3.255817		41.8858188155		-2.8642842066		0.0832707223		-0.2628262993				2		3204		10804		4312.092465		425.009958		43.12092465		0.0834901564

		2		23		66		36.961945		2.141857		40.5939815695		-17.1587694187		0.0820095548		-14.7076212297				2		22		64		35.808975		2.074015		48.8148045272		-0.3823147848		0.098617584		2.5652236209				2		3197		8149		4900.214698		302.54599		49.00214698		0.0961510935				2		40		113		69.358336		3.717695		78.6629806336		-16.1093491738		0.1564553029		-13.8684814246				2		38		111		67.589193		3.660557		94.6580867944		0.9487365364		0.188268478		3.6452559435				2		5197		13721		9376.847105		588.702329		93.76847105		0.1816469807				2		26		98		33.226582		4.186042		36.2045565082		-19.6445669438		0.0719761403		-17.4925132423				2		25		96		32.38358		4.104218		43.8736379858		-2.6231634877		0.0872225882		-0.0152479618				2		3548		15166		4505.551788		575.851931		45.05551788		0.0872358899

		2		25		88		38.496522		3.448882		42.3972630022		-18.53367061		0.0856526147		-16.1232036922				2		24		86		37.316443		3.346915		50.9893421919		-2.0239927712		0.1030106704		0.8749708367				2		3316		11588		5204.268232		487.086357		52.04268232		0.1021171749				2		30		110		72.621561		7.085924		82.4975963311		-15.9675613961		0.164082092		-13.7229062444				2		28		108		70.787725		6.966075		99.2720011898		1.1189260785		0.197445239		3.8199915495				2		5445		14280		9817.351216		958.406878		98.17351216		0.1901803652				2		25		84		32.711424		5.585553		35.5991943424		-18.6024545027		0.0707726555		-16.4224912767				2		24		82		31.996681		5.450564		43.3155323093		-0.9590504219		0.0861130513		1.6934328518				2		3351		11985		4373.497275		801.749776		43.73497275		0.0846790681

		2		22		55		33.890688		2.219526		36.9849474688		-18.3155011288		0.0747184425		-15.8985789022				2		21		53		32.719488		2.292832		44.3581886349		-2.0310516183		0.0896141537		0.8677031289				2		2863		7438		4527.780421		304.909842		45.27780421		0.0888432579				2		60		91		75.615935		3.40009		86.0162852185		-16.2631344704		0.1710805241		-14.0263745986				2		58		89		73.847311		3.356119		103.6854845906		0.9378335565		0.2062233565		3.6340617257				2		8130		12965		10272.212206		476.174682		102.72212206		0.1989918691				2		25		132		35.700967		8.957339		39.1122063217		-18.7014093256		0.0777566672		-16.5240962762				2		25		129		35.05713		8.809504		47.7302605963		-0.7879308295		0.0948897118		1.8691353149				2		3346		14470		4810.932883		1239.674717		48.10932883		0.0931486377

		2		24		64		36.290065		3.227932		39.8044553815		-18.8850424368		0.080414523		-16.4849720861				2		23		63		35.118025		3.203292		47.8181022428		-2.5545432792		0.0966040069		0.3287221321				2		3251		8296		4907.165901		467.183304		49.07165901		0.0962874887				2		28		95		51.431611		7.621812		57.5972860861		-16.0941822571		0.1145570733		-13.8529093726				2		27		93		49.914127		7.538968		69.1616273388		0.752366867		0.1375577593		3.4436408928				2		3615		13084		6864.516387		1071.445185		68.64516387		0.1329784587				2		24		109		35.33707		8.566989		38.684590957		-18.9322472878		0.0769065503		-16.7611164675				2		23		107		34.491085		8.384631		46.9137350234		-1.6871840805		0.0932664256		0.9457985487				2		3278		15024		4771.883969		1213.017715		47.71883969		0.0923925779

		2		30		83		40.103144		3.522193		44.2852045144		-18.6899683841		0.0894667083		-16.2841260837				2		29		81		38.909427		3.392216		53.2872375418		-2.1617486753		0.1076529687		0.7331389413				2		4063		11511		5446.462587		499.082851		54.46462587		0.1068694671				2		33		94		60.403017		7.714156		68.1395852767		-15.9909465263		0.1355249873		-13.7469160328				2		32		91		58.67611		7.601559		81.8008754361		0.8520097503		0.1626963616		3.5459454138				2		4367		13165		8110.981193		1104.131412		81.10981193		0.1571248019				2		23		80		29.800668		3.865126		32.1787649668		-19.6251186876		0.0639727019		-17.4725441291				2		22		78		29.113931		3.769103		39.1571366068		-2.1948104425		0.0778459904		0.4245770986				2		3054		11157		4003.584757		541.439562		40.03584757		0.0775168715

		2		28		105		41.496373		4.106951		45.9223879123		-18.3273226095		0.0927742104		-15.9107501628				2		27		102		40.139856		3.936111		55.0621436786		-2.0723245996		0.1112387038		0.8252089417				2		4032		14013		5622.735703		574.095731		56.22735703		0.1103282651				2		32		132		64.801946		14.241965		73.3087667446		-16.6169893555		0.1458061367		-14.3896815739				2		30		129		63.091589		14.01637		88.1702480484		0.2867877612		0.1753646093		2.9656253451				2		4079		17747		8791.810967		2002.875072		87.91810967		0.1703137418				2		24		107		32.83772		4.478972		35.747604772		-19.1420053558		0.0710677016		-16.9764922094				2		24		105		32.002958		4.371797		43.3245869446		-2.0035260692		0.0861310523		0.6209843893				2		3295		18863		4421.035289		622.204934		44.21035289		0.0855994928

		2		20		87		42.173577		3.734018		46.7181703327		-18.0415549781		0.0943818813		-15.6165270943				2		19		85		40.721096		3.601326		55.900588191		-1.9326901864		0.1129325623		0.9689749284				2		2416		12163		5700.226538		526.271075		57.00226538		0.1118487757				2		45		94		69.179836		5.766484		78.4532252836		-16.5828803524		0.1560381138		-14.354661459				2		44		92		67.476594		5.682761		94.4956616109		0.4745933935		0.1879454254		3.1584475982				2		6098		13330		9404.93098		780.710922		94.0493098		0.1821910176				2		30		146		49.086911		9.711043		54.8420291161		-20.604502669		0.1090281987		-18.4781576615				2		29		142		47.756154		9.501914		66.0487297065		-4.3804208625		0.1313075783		-1.8195676459				2		4315		16378		6907.448276		1296.797285		69.07448276		0.1337410878

																																																										2		19		100		52.544303		9.049223		58.9048104553		-16.6568845941		0.1171576501		-14.430642485				2		18		98		50.983857		8.878888		70.7047235611		0.0385518592		0.1406268724		2.7107586228				2		2443		13863		7067.747608		1269.314088		70.67747608		0.1369154257				2		25		248		43.333333		11.184574		48.0809996083		-18.8371710632		0.0955869953		-16.6634939416				2		25		244		42.295554		10.969227		58.1717596005		-1.8035271339		0.1156478392		0.8263396325				2		3449		20328		5924.017218		1563.731414		59.24017218		0.1147000275

																																																																																																																		2		27		125		70.787097		24.452803		80.3419176847		-17.5654743555		0.159723021		-15.3577390564				2		27		122		69.294624		23.929239		97.1181880662		-0.3522445642		0.1930749332		2.3164899914				2		3768		17146		9746.149087		3511.350193		97.46149087		0.1887036325

		3		22		72		36.860117		6.456889		28.5305921745		-11.3638704476		0.0677272355		-9.6104545498				3		19		64		32.515393		5.762668		32.6421068728		1.4093922743		0.0774873387		3.4154911586				3		1709		6961		3218.844541		628.02733		32.18844541		0.0749281736																																																												2		27		147		43.244649		10.074419		47.9767870399		-19.1299051441		0.0953798165		-16.9640679337				2		26		144		42.210495		9.856097		58.0490611425		-2.1519911915		0.1154039097		0.4685431212				2		3616		20177		5932.574597		1429.704985		59.32574597		0.1148657143

		3		22		146		53.4388		8.849106		41.889114682		-13.616888015		0.0994383123		-11.908041717				3		19		129		47.22968		7.848357		47.9431996384		-1.1322436695		0.1138097784		0.8235761142				3		1888		13481		4849.225007		825.131375		48.49225007		0.1128801246																																																												2		29		186		49.864423		10.234612		55.7556834673		-19.2961411416		0.110844581		-17.134756011				2		28		182		48.626173		10.041178		67.3037408142		-2.5808444713		0.1338025917		0.028204429				2		4036		20320		6908.676271		1466.923741		69.08676271		0.1337648641

		3		18		127		47.893563		6.259285		37.4209567907		-13.4788710143		0.088831593		-11.7672944391				3		16		112		42.325689		5.534612		42.8436374773		-0.9410714663		0.1017042025		1.0185301204				3		1764		11836		4325.065707		576.423727		43.25065707		0.100678759																																																												2		27		101		39.453477		12.218712		43.5217808227		-18.1390826493		0.0865230818		-15.9467095454				2		26		99		38.760977		12.018781		53.0730969323		-0.173836654		0.1055114892		2.4996759656				2		3543		14676		5316.551809		1676.410226		53.16551809		0.1029383636

		3		27		121		48.04701		6.088975		37.5445990127		-12.3175636785		0.0891251006		-10.5830139122				3		24		107		42.38393		5.405424		42.9042011284		0.1993624196		0.1018479713		2.181524275				3		2235		11401		4281.883646		561.339821		42.81883646		0.0996735682																																																												2		28		94		46.289646		14.047586		51.5549630146		-18.9847742113		0.1024933768		-16.8150501503				2		27		92		45.192294		13.733984		62.3503360179		-2.0205571855		0.1239550202		0.603497151				2		3899		13803		6363.614063		1968.599925		63.63614063		0.1232114427

		3		19		111		45.748083		6.894879		35.6922040985		-11.8553074648		0.0847278002		-10.1116132627				3		16		98		40.44642		6.091287		40.8894232296		0.9796320947		0.0970651986		2.9772293856				3		1418		9606		4049.274332		658.335509		40.49274332		0.0942588951				3		132		182		156.932368		7.181165		125.2806095015		-14.2774426006		0.2927881568		-12.8259158848				3		117		161		139.103793		6.345316		143.4812522648		-1.8237544345		0.33532413		-0.1613513563				3		12264		15721		14614.66075		664.067121		146.1466075		0.3358660545				2		41		176		70.540371		20.591538		80.0519899621		-17.1057430371		0.1591466328		-14.8856953596				2		40		172		68.816016		20.151723		96.4277912402		-0.1485146189		0.1917023961		2.5256761674				2		5535		20245		9657.121361		2822.807396		96.57121361		0.1869798896

		3		24		137		57.070144		9.766033		44.8151245802		-13.5840215043		0.1063842095		-11.874525035				3		21		122		50.501152		8.649264		51.3451379418		-0.9923462714		0.1218854564		0.9662409878				3		1942		13117		5185.97664		930.494811		51.8597664		0.1207190197				3		59		148		86.392174		5.494473		68.4417900831		-12.3882200686		0.159952491		-10.9047034419				3		52		132		76.516386		4.886065		78.3978594737		0.3564635431		0.1832204111		2.0557839128				3		5827		13250		7811.939232		511.921422		78.11939232		0.179529669				2		25		178		41.873734		13.803168		46.3658248234		-18.9832988987		0.0921771577		-16.8135353264				2		24		174		40.900907		13.511005		56.1599673566		-1.8696355233		0.1116483139		0.7584607493				2		3528		20334		5722.9959		1907.100867		57.229959		0.1108078796

		3		22		90		42.409939		4.10703		33.0024444983		-11.6295768131		0.0783427248		-9.8814171666				3		19		79		37.485674		3.613488		37.8106026791		1.2451959391		0.0897565524		3.2480466619				3		1909		7480		3734.557707		392.74246		37.34557707		0.0869329303				3		20		157		50.919307		11.569583		39.8589954049		-10.2959559134		0.0931528179		-8.7770113036				3		18		140		45.160622		10.248104		45.7916276054		3.0556374988		0.1070177284		4.8006625607				3		1816		13495		4443.388903		1047.981564		44.43388903		0.1021155075

		3		23		132		46.228299		6.74631		36.0791453437		-13.3191315081		0.0856463391		-11.6043949371				3		21		117		40.910708		5.977814		41.372227035		-0.6023968507		0.0982113006		1.3639044583				3		1908		11990		4162.296245		637.947513		41.62296245		0.096889816				3		37		168		87.643452		7.555925		69.4500261008		-12.2811705841		0.1623087979		-10.7958413052				3		33		149		77.531368		6.708708		79.4533189558		0.3534847042		0.185687082		2.0527546337				3		3134		15319		7917.345291		700.401154		79.17345291		0.1819520528

		3		19		74		34.838421		4.93027		26.9015802971		-11.0335573486		0.063860212		-9.2736071375				3		17		66		30.814857		4.397183		30.8737534972		2.1028500782		0.0732895399		4.1226670698				3		1482		6837		3023.789588		473.805737		30.23789588		0.0703876898				3		58		173		102.626811		5.30241		81.5230923654		-12.4721885556		0.1905242643		-10.9900937542				3		51		154		90.91279		4.701827		93.3683920652		0.2455964123		0.2182074267		1.9430394862				3		4767		13453		9313.964444		578.982199		93.13964444		0.2140483822				3		20		149		27.14279		6.569445		20.7007101844		-11.5510148269		0.0483571087		-10.0471971127				3		18		133		24.218361		5.890538		24.0141892367		2.6066569129		0.0560974357		4.3511846535				3		1683		13572		2340.412402		632.391741		23.40412402		0.0537583123

		3		22		87		38.769371		7.087118		30.0690022238		-12.5664515671		0.0713791842		-10.8368253459				3		18		77		34.278419		6.31113		34.4754423497		0.2464343842		0.081839395		2.2295274258				3		1680		7680		3439.069186		693.183625		34.39069186		0.0800545567				3		34		162		106.895409		11.303874		84.9625792329		-12.3567510324		0.1985625475		-10.8727015454				3		30		144		94.702149		10.031705		97.3088707021		0.3790805164		0.2274165572		2.0787838558				3		5150		14248		9694.13848		999.785702		96.9413848		0.2227853317				3		20		126		28.739988		6.375533		21.9876764308		-11.4557774298		0.0513634774		-9.9503404807				3		17		112		25.633496		5.72332		25.4857598205		2.6309804502		0.0595350423		4.3759217417				3		1681		11307		2483.242361		592.246712		24.83242361		0.0570390578

		3		25		127		49.911854		6.450707		39.0472250383		-13.8524655878		0.0926921036		-12.1482795278				3		22		113		44.255076		5.734473		44.8499684309		-1.0502232874		0.1064669235		0.9072190383				3		2263		11871		4532.599256		611.439636		45.32599256		0.1055097192				3		88		137		112.447257		5.358583		89.4360640366		-12.6464497892		0.2090173447		-11.1673057262				3		78		122		99.778636		4.762223		102.5878080037		0.1990565439		0.2397537443		1.8957115654				3		7961		13072		10238.400594		496.181475		102.38400594		0.2352932627				3		23		133		31.625549		7.798138		24.31276049		-10.9467411763		0.0567949018		-9.4326495464				3		20		118		28.218287		6.94732		28.1736322856		3.1949362131		0.0658139448		4.949465932				3		1752		13182		2730.13709		742.339841		27.3013709		0.0627101284

		3		26		150		51.053699		7.495504		39.9672837747		-13.4548419417		0.0948761814		-11.742790019				3		22		132		45.092466		6.625741		45.7207535441		-0.9962782479		0.1085340333		0.9622312282				3		2299		12769		4618.084324		704.52683		46.18084324		0.1074996382				3		32		148		72.308055		12.899423		57.0932999371		-11.9436258848		0.1334304017		-10.452581014				3		29		131		63.999004		11.484465		65.3812842795		0.83913235		0.1527999089		2.5466256754				3		2813		13217		6483.721424		1203.62342		64.83721424		0.1490053016				3		21		130		30.945877		11.606854		23.7651045809		-8.856976771		0.055515571		-7.307354776				3		19		116		27.732683		10.308972		27.668662398		6.1137993765		0.0646343291		7.9179558732				3		1612		12761		2607.451864		1146.809496		26.07451864		0.0598920991

		3		17		132		51.935403		6.60033		40.6777299983		-13.2789192647		0.0965626715		-11.5633872079				3		14		116		45.77577		5.887165		46.4313077076		-1.0128346757		0.1102207796		0.9453472782				3		1323		12505		4690.639191		626.59055		46.90639191		0.1091885684				3		41		139		87.326293		13.548699		69.1944704791		-12.1376800928		0.1617115494		-10.6499211117				3		36		123		77.199808		12.053912		79.108536343		0.4510834382		0.1848813048		2.1520059919				3		3770		12569		7875.329328		1296.055076		78.75329328		0.1809864652				3		19		184		37.745175		18.831965		29.2437409339		-11.2794109693		0.0683137316		-9.7709754216				3		18		163		33.706097		16.74525		33.8802961484		2.7871173395		0.0791447805		4.5347132847				3		1525		13134		3296.16172		1788.754137		32.9616172		0.0757114818

																																																										3		38		201		93.436215		22.776799		74.1176317795		-12.6932087439		0.1732172671		-11.2148564429				3		34		178		82.754211		20.203797		84.8844489347		-0.0104470947		0.1983799524		1.6826604343				3		3319		15716		8489.331782		2112.085187		84.89331782		0.1950971302				3		20		170		37.447873		17.609715		29.0041853878		-11.402679646		0.0677541269		-9.8963399235				3		18		151		33.38153		15.663423		33.5427854164		2.4611057116		0.0783563513		4.2031587773				3		1415		15626		3273.7091		1700.901471		32.737091		0.0751957544

																																																										3		60		145		100.574727		9.35092		79.8695949012		-12.8144324283		0.1866599434		-11.3381327891				3		54		128		89.158826		8.300252		91.5444799809		-0.070139894		0.2139448369		1.6219568661				3		5550		13401		9160.873425		833.937845		91.60873425		0.210530129				3		20		126		26.240175		7.599657		19.9734146089		-8.5557272817		0.0466581374		-7.0009834154				3		18		111		23.350422		6.790544		23.1116368294		5.8119937215		0.0539890624		7.6110188909				3		1506		11863		2184.217121		737.73064		21.84217121		0.0501705708

		4		17		172		86.041219		17.680375		68.5747888952		-10.3426719742		0.2441789947		-7.6848094236				4		18		172		86.120701		17.689928		73.6378902442		-3.7229776844		0.2622075299		-0.8688764332				4		2564		15072		7648.542557		1520.865652		76.48542557		0.2645057581				3		16		150		71.597109		15.571707		56.5204445334		-12.2373282191		0.132091605		-10.7512565642				3		14		132		63.311394		13.797186		64.6662523927		0.4111544221		0.1511288373		2.1114008639				3		1484		13671		6440.146293		1448.738729		64.40146293		0.148003882				3		20		141		30.289604		9.947791		23.2363027671		-9.83048704		0.0542802835		-8.2974167554				3		18		125		26.996537		8.838824		26.9031588956		4.3989122976		0.0628461037		6.1739121277				3		1669		15587		2576.957777		959.358729		25.76957777		0.0591916625

		4		17		145		78.119428		7.104276		62.122101958		-10.468416511		0.2212024659		-7.8142816166				4		17		145		78.148873		7.119115		66.6817687933		-3.896935845		0.237438387		-1.0479915273				4		2065		12320		6938.56844		611.151736		69.3856844		0.2399530749																																																												3		27		226		62.616323		21.705606		49.2840415021		-15.6028774975		0.1151281154		-14.1679499221				3		24		200		55.480965		19.232429		56.5235458842		-3.2054904414		0.132039685		-1.5597813603				3		2547		15587		5839.540501		1996.531884		58.39540501		0.1341318485

		4		13		146		73.477712		7.258426		58.3411968319		-10.77119844		0.2077395355		-8.1260394182				4		13		146		73.559609		7.246346		62.6772320981		-4.139534173		0.2231791562		-1.2977816044				4		1530		12253		6538.381757		614.92967		65.38381757		0.2261136171																																																												3		21		255		51.462672		21.789965		40.2968199041		-13.039362932		0.0941338574		-11.560850248				3		18		255		45.848646		19.362151		46.5070900025		0.3624153078		0.1086411232		2.0687862479				3		1672		15688		4633.914983		2047.214038		46.33914983		0.1064391252

		4		54		150		77.059677		6.906418		61.2588828407		-9.7234623933		0.2181287419		-7.0472435745				4		54		150		77.08814		6.919416		65.7561859063		-3.0958366432		0.2341426		-0.2231439983				4		5013		12330		6785.692547		569.960745		67.85692547		0.2346662436																																																												3		20		178		94.553763		40.766602		75.0181128437		-12.5617130248		0.1752432165		-11.0750792935				3		18		158		84.12043		36.119115		86.3051527484		0.5940355921		0.2016098778		2.3043445614				3		1748		15723		8579.549696		3882.114653		85.79549696		0.1970687351

		4		11		159		85.427077		11.323279		68.0745401433		-9.3719189321		0.2423977243		-6.6852787209				4		11		159		85.498811		11.332931		73.0952364929		-2.6878330047		0.2602752651		0.1969547764				4		1363		13830		7511.418022		967.097753		75.11418022		0.2597636482																																																												3		24		203		51.904999		21.979684		40.6532315192		-13.4270106677		0.0949664392		-11.9550888059				3		21		180		46.243808		19.471266		46.918011063		-0.0858647773		0.1096010398		1.6128844639				3		1898		15688		4695.833173		2124.550179		46.95833173		0.1078613606

		4		29		165		84.428194		7.683169		67.2609009945		-10.750939744		0.2395005431		-8.1051801596				4		29		166		84.510361		7.696959		72.2327268843		-4.1537817836		0.2572040675		-1.3124515809				4		2862		14705		7536.314758		658.01645		75.36314758		0.2606246397																																																												3		25		255		61.74528		16.869085		48.5821855392		-14.3948873511		0.1134885714		-12.9394214169				3		22		255		54.832129		14.983088		55.8488343045		-1.5905583726		0.1304635506		0.0826079308				3		2140		15684		5675.150004		1572.531493		56.75150004		0.1303558663

		4		18		169		80.671643		8.651996		64.201006134		-9.2909767707		0.2286049638		-6.6019370552				4		18		169		80.733295		8.654868		68.9369044175		-2.599668748		0.2454684044		0.287732634				4		2209		14086		7077.686855		737.210183		70.77686855		0.2447641381				4		105		140		122.109641		5.171821		97.9542859669		-10.036339839		0.343387396		-7.6282119487				4		105		141		122.262276		5.190115		105.1745948903		-3.4050279793		0.3686988263		-0.8193945606				4		9307		12577		10888.205948		479.156343		108.88205948		0.3717448836				3		21		154		45.294978		25.423943		35.3271079482		-11.7704683518		0.0825245503		-10.2703818065				3		19		137		40.446526		22.589632		40.8895334569		2.1217018813		0.0955184434		3.8579843722				3		1687		14725		4004.000394		2389.82744		40.04000394		0.0919702457

		4		40		130		74.474698		7.161556		59.1532907812		-10.6764301285		0.2106312146		-8.0284617306				4		40		130		74.549267		7.148567		63.540795793		-4.0511417412		0.2262541072		-1.2067688075				4		3806		11528		6622.360802		603.766289		66.22360802		0.2290178228				4		56		127		79.244097		5.327963		63.0381999673		-8.6893471331		0.2209859744		-6.245163232				4		57		127		79.372983		5.352603		67.74991249		-1.8644449817		0.2375032986		0.7624264311				4		5390		10734		6903.707069		474.690959		69.03707069		0.2357062121				3		24		140		58.324848		27.177801		45.8261211487		-13.6650975951		0.1070503718		-12.197223709				3		21		125		51.929366		24.057534		52.8303091161		-0.4694382325		0.1234122393		1.2227894578				3		1946		13119		5307.948451		2582.008006		53.07948451		0.1219213973

		4		21		174		88.844675		15.895362		70.8583411766		-10.6729439837		0.2523101972		-8.0248722402				4		21		174		88.936519		15.909332		76.0949392412		-4.0714644559		0.2709565142		-1.2276939826				4		1892		15177		7932.461265		1357.085982		79.32461265		0.2743243781				4		17		192		67.278784		9.327957		53.2918662284		-7.5419849593		0.1868193412		-5.0670887145				4		17		192		67.425134		9.322592		57.3243628268		-0.5458585796		0.200955614		2.1163084702				4		1538		16108		5763.89902		808.382179		57.6389902		0.1967909112				3		45		246		94.44143		31.105267		74.9275988439		-12.1977205621		0.1750317747		-10.7048981978				3		40		218		83.740238		27.524423		85.9097986914		0.6715318192		0.200686326		2.3831583864				3		4104		15709		8533.673536		2705.100472		85.33673536		0.1960149786

		4		14		167		88.530956		15.106513		70.6028016788		-11.2396382576		0.2514002801		-8.6083659829				4		14		167		88.625399		15.120601		75.8234596626		-4.6763365166		0.2699898381		-1.8504972803				4		1735		14613		7954.316577		1297.390471		79.54316577		0.2750801895				4		37		139		81.451835		5.709256		64.8365107474		-8.8914631298		0.2272901116		-6.4526894262				4		37		139		81.574056		5.717703		69.6705423769		-2.0986616068		0.2442362362		0.5219403458				4		3145		12094		7116.403465		497.598812		71.16403465		0.2429680877				3		22		254		49.024416		25.216499		38.3321585582		-12.8568470708		0.0895443848		-11.3752312355				3		20		225		43.705312		22.351108		44.2782798426		0.6608825824		0.1034345958		2.3723280904				3		1730		15716		4398.757363		2331.545305		43.98757363		0.1010376512

		4		56		131		70.813033		7.387193		56.1706852171		-10.8027967872		0.2000108446		-8.1585744882				4		56		131		70.903645		7.377157		60.3596697833		-4.1508268823		0.2149268517		-1.3094090825				4		4964		11241		6297.359468		644.250614		62.97359468		0.2177784627				4		57		145		91.650454		4.21366		73.1437856552		-8.4286007609		0.2564119971		-5.9774372571				4		57		145		91.750972		4.191746		78.5507971555		-1.6593639167		0.2753667532		0.9729970619				4		4833		10634		7987.623457		452.207626		79.87623457		0.2727132612

		4		53		155		79.371065		6.905423		63.1416216247		-10.7297979529		0.2248327401		-8.083411627				4		53		156		79.424123		6.916743		67.7945366403		-4.1514641556		0.2414006965		-1.3100652475				4		5370		13558		7073.09048		606.60557		70.7309048		0.244605184				4		22		133		92.852603		9.8194		74.122994921		-8.1804966099		0.2598447016		-5.7226919075				4		22		134		92.969904		9.819258		79.6144225916		-1.3780169996		0.279095386		1.2618750128				4		4182		10978		8072.685234		819.984931		80.72685234		0.2756174385

		4		9		128		78.064694		6.506534		62.077518433		-9.9338181081		0.2210437143		-7.2638352166				4		9		128		78.09068		6.522946		66.6309902798		-3.3273390807		0.2372575765		-0.4615092508				4		798		11399		6892.433667		561.280428		68.92433667		0.2383576189				4		78		119		98.945563		4.338081		79.0860093961		-8.3991237653		0.2772429869		-5.9471712276				4		78		119		99.085234		4.375349		84.9505861656		-1.6065143653		0.2978017785		1.0272612787				4		6695		10479		8633.761231		383.988805		86.33761231		0.2947736826				4		14		172		109.668629		19.152078		87.8204720833		-10.8038454568		0.3077245231		-8.4100256964				4		13		172		109.399494		19.156969		93.9506856705		-4.5776038353		0.3292049024		-2.0166860615				4		1494		14970		9845.76886		1641.86619		98.4576886		0.3359805759

																																																										4		27		126		66.549914		10.696576		52.6981658988		-8.3370920093		0.1847380723		-5.8834790189				4		27		127		66.672923		10.699141		56.6679925347		-1.4319967851		0.19865465		1.2064503079				4		2542		10410		5749.126561		940.658058		57.49126561		0.1962865503				4		14		170		111.550816		26.826904		89.353605622		-10.6446925168		0.3130966508		-8.2466014573				4		13		169		111.379945		26.834141		95.6788034477		-4.3193742191		0.3352602584		-1.751526156				4		1464		14502		9999.80954		2310.115728		99.9980954		0.3412371157

																																																										4		38		120		81.263463		10.461996		64.6830725232		-8.482993464		0.2267522204		-6.0332859323				4		38		121		81.365481		10.450501		69.4885423348		-1.6839625119		0.243598219		0.9477400168				4		3392		10377		7067.874592		947.296929		70.67874592		0.241311216				4		18		170		105.166738		26.438593		84.1534612712		-10.6700889089		0.2948752509		-8.2726794302				4		18		170		104.974818		26.433964		90.089766489		-4.3686295356		0.3156761718		-1.802103372				4		1530		14764		9420.524463		2335.084095		94.20524463		0.3214693823

		5		25		177		102.411193		14.504347		10.6983969171		-14.5170555906		0.1835624408		-8.3105838228				5		25		170		99.009746		13.853865		11.49948637		-8.1161447156		0.1973074848		-1.4449361175				5		305		2676		1251.524148		183.723341		12.51524148		0.2002002505				4		27		164		82.827202		19.529058		65.9568145619		-8.785738449		0.2312174355		-6.34413473				4		27		164		82.945647		19.522215		70.8673762244		-1.9947304414		0.2484318429		0.6286535183				4		2475		13953		7230.976104		1735.942844		72.30976104		0.2468798242				4		21		155		112.68035		17.598545		90.2736664122		-11.0223515054		0.3163205604		-8.634395945				4		20		155		112.441452		17.626116		96.6050617178		-4.7818531588		0.3385058841		-2.2264169673				4		1863		13895		10145.656571		1557.376907		101.45656571		0.3462140525

		5		33		236		150.861705		12.422614		15.934831353		-13.6045190109		0.2734088631		-7.3317927107				5		33		226		145.35447		11.866982		17.0553845725		-7.529102696		0.2926352468		-0.8152720317				5		238		2939		1844.405653		161.867868		18.44405653		0.2950406305				4		60		125		94.373577		8.046492		75.3619027718		-9.143503281		0.2641878024		-6.7114761339				4		60		125		94.489121		8.052294		80.9400731151		-2.418447293		0.283742571		0.1935947052				4		5302		11043		8294.608035		655.38194		82.94608035		0.2831943218				4		16		166		109.209745		22.83794		87.44668858		-10.1612808856		0.3064147789		-7.7502161691				4		14		165		109.086217		22.869026		93.6773239196		-3.7602117626		0.3282470379		-1.1773570644				4		1538		14146		9733.741692		1952.75115		97.33741692		0.3321577203

		5		16		236		142.494413		14.654059		15.0305111682		-14.221346858		0.2578925926		-7.993405218				5		16		226		137.319371		13.994899		16.0921208342		-8.1627739796		0.2761076264		-1.4949508897				5		157		2985		1752.243783		189.184029		17.52243783		0.280297943				4		12		129		70.67947		11.454236		56.061891609		-8.7755910059		0.1965299097		-6.3337156623				4		12		129		70.795041		11.450109		60.2649032361		-1.9364130783		0.2112639379		0.688531908				4		1218		11138		6145.492443		1016.498198		61.45492443		0.2098192653				4		20		181		111.089992		16.482764		88.9782418936		-10.5931673478		0.3117813695		-8.1936934712				4		19		181		110.900245		16.491602		95.2602229841		-4.2809271852		0.3337935449		-1.7120472921				4		2276		15906		9952.062863		1417.266023		99.52062863		0.3396077909

		5		73		218		140.629895		11.335279		14.8289977918		-12.8120905658		0.2544350384		-6.4818301597				5		71		210		135.585481		10.824424		15.8842586332		-6.6076263152		0.2725411394		0.1731079541				5		649		2676		1700.808964		144.348803		17.00808964		0.2720701643																																																												4		14		161		107.933241		17.775365		86.4069135233		-10.6622721921		0.3027713883		-8.2646529306				4		14		161		107.746253		17.782743		92.5080874128		-4.3541541258		0.324150012		-1.7872394754				4		1628		13917		9671.939912		1544.819068		96.71939912		0.330048774

		5		17		205		132.96299		16.208713		14.0003740332		-13.4310385011		0.2402175625		-7.1457166838				5		17		197		128.165389		15.481499		14.9947231641		-7.2826476493		0.2572785442		-0.5509231665				5		186		2610		1617.251009		205.312041		16.17251009		0.2587038034																																																												4		14		174		117.326451		20.411122		94.0581433356		-10.9229406837		0.329581436		-8.5323171654				4		13		174		117.000915		20.429052		100.583594418		-4.7430611696		0.3524467347		-2.1865838903				4		1669		15149		10559.188197		1778.340343		105.59188197		0.3603255552

		5		23		237		153.92143		15.897		16.2655203115		-14.413071844		0.279082804		-8.1990503576				5		23		228		148.235387		15.187301		17.4007546643		-8.4396249987		0.2985610857		-1.7919026207				5		168		2964		1900.467824		204.827026		19.00467824		0.3040086242																																																												4		44		227		106.143767		16.183759		84.9492992661		-11.7764238542		0.2976638816		-9.4087058623				4		44		227		105.913697		16.194235		90.9090210378		-5.5869911916		0.3185468545		-3.0531630542				4		4523		15498		9628.865999		1349.979312		96.28865999		0.3285789042

		5		22		203		128.579964		11.277671		13.5266653492		-13.3681825852		0.2320896979		-7.0782971269				5		22		195		123.982639		10.773927		14.4932867286		-7.1774352954		0.2486749284		-0.4380718911				5		146		2430		1561.396927		142.992248		15.61396927		0.2497690967																																																												4		19		255		103.782718		18.658676		83.0261091642		-10.5990903586		0.2909249887		-8.199775442				4		19		255		103.592444		18.669397		88.8835235251		-4.2919397854		0.3114494746		-1.7233554451				4		1602		16239		9286.942325		1588.356967		92.86942325		0.3169109772

		5		57		233		138.861253		12.761585		14.6378465017		-14.1014779789		0.2511552762		-7.8648332833				5		56		224		133.885739		12.183828		15.6804901628		-7.9829857902		0.2690448925		-1.3021092154				5		628		2901		1704.085956		167.330899		17.04085956		0.2725943689																																																												4		57		143		111		15.687956		88.904939		-9.9948900185		0.3115245148		-7.5793597536				4		57		143		110.788172		15.703498		95.1624294291		-3.6599650906		0.3334508745		-1.0744200022				4		5854		12455		9877.76572		1288.643098		98.7776572		0.3370724483

		5		17		168		100.781172		13.383459		10.5222275074		-14.4764964161		0.1805397369		-8.2670798577				5		18		162		97.462767		12.789578		11.3140314335		-8.0408015158		0.1941254603		-1.36412264				5		183		1958		1230.331671		168.453102		12.30331671		0.1968101927				5		167		227		196.128836		8.264306		20.8272123372		-12.8452459038		0.3518141861		-6.7785890634				5		161		218		189.13813		7.902878		22.3042573007		-6.6643183512		0.3767644945		-0.1674203059				5		2031		2778		2389.681728		105.943594		23.89681728		0.3773963326				4		17		180		98.979858		19.628257		79.113944354		-11.5599994077		0.2772166924		-9.1864730812				4		17		180		98.770799		19.64254		84.6762139578		-5.3420421175		0.2967069857		-2.80164011				4		1731		15739		8945.493422		1728.972106		89.45493422		0.3052592514

		5		15		192		108.13902		17.319805		11.3174490036		-15.2719812684		0.1941840987		-9.1203207257				5		16		185		104.475536		16.536469		12.1547362068		-9.0036352998		0.2085502214		-2.3968627748				5		171		2390		1335.738658		222.532724		13.35738658		0.2136716374				5		89		212		132.978325		10.164961		14.0020314093		-10.3844060067		0.2365229299		-4.1464553414				5		86		204		128.594485		9.735594		15.0461640508		-3.7017637434		0.2541604644		3.0013514195				5		1002		2687		1562.45479		125.928632		15.6245479		0.2467544949				4		16		255		71.675549		17.086234		56.8732467624		-10.8450763466		0.1992848857		-8.4523631285				4		15		255		71.436832		17.093585		60.8249223612		-4.6504003545		0.2131316285		-2.0914362719				4		1667		15439		6379.148165		1456.567849		63.79148165		0.2176843581

		5		96		232		148.527072		10.977606		15.6825088876		-13.9315676304		0.2690795296		-7.6825866286				5		92		222		143.111101		10.486679		16.7864450101		-7.8729674296		0.2880207982		-1.1841029942				5		1023		2881		1822.097656		142.984613		18.22097656		0.2914721284				5		20		220		93.677872		20.492488		9.75451705		-8.1276051751		0.1647737307		-1.7325634096				5		20		211		90.944541		19.63093		10.5326134642		-0.7991458976		0.1779173695		6.1060143125				5		195		2748		1061.746248		243.055605		10.61746248		0.1676788735				4		23		166		111.669444		16.969636		89.4502339408		-10.1354305262		0.3134352381		-7.7236720455				4		22		165		111.540739		16.987618		95.8191103625		-3.7370533229		0.3357518964		-1.1535771054				4		2661		14248		9953.893338		1449.516509		99.53893338		0.3396702546

		5		83		237		149.863239		11.942437		15.8269191446		-13.961386287		0.271557312		-7.7145702626				5		81		227		144.386697		11.401912		16.9393660098		-7.9138804377		0.2906446073		-1.2279864829				5		806		2926		1839.5135		153.77407		18.395135		0.2942580565				5		60		237		152.448327		16.169507		16.1063102855		-10.728151528		0.2720685012		-4.5141282564				5		59		228		147.269827		15.480955		17.2850014004		-4.1950640151		0.2919790033		2.4737135664				5		644		2913		1804.186937		198.703225		18.04186937		0.2849306355				4		21		140		97.416581		15.90029		77.840578637		-10.5750673019		0.2727547959		-8.1751076617				4		20		140		97.097925		15.872898		83.2164841799		-4.3991112674		0.2915920662		-1.8334031633				4		2129		12242		8704.572236		1353.50437		87.04572236		0.2970379697

		5		8		224		147.286676		12.444319		15.5484493687		-13.5509258099		0.2667793446		-7.2743083862				5		9		215		141.943802		11.882826		16.6465068714		-7.4457475854		0.2856197481		-0.7258649403				5		50		2773		1798.567482		162.19857		17.98567482		0.2877081205				5		92		216		144.219379		8.339867		15.2169420436		-10.3488260659		0.2570452537		-4.1083987567				5		89		208		139.36417		7.996177		16.3372554279		-3.7484585416		0.2759696367		2.9514062958				5		965		2414		1697.350004		119.983272		16.97350004		0.2680581515				4		39		208		85.090999		19.246635		67.8007881445		-8.3103917124		0.2375751884		-5.849653385				4		39		208		84.793514		19.250962		72.4798027942		-1.9827806012		0.2539705404		0.6477762637				4		3145		16229		7394.598953		1613.816175		73.94598953		0.2523359679

																																																										5		27		230		161.71776		20.853993		17.1081320653		-10.3349828193		0.2889913187		-4.0935919112				5		27		222		156.122819		19.975621		18.3463157874		-3.8455680609		0.3099067726		2.8475371896				5		879		2690		1908.005218		242.239756		19.08005218		0.3013263915				4		19		206		96.909378		18.679227		77.4274369405		-10.2971073069		0.2713071399		-7.8896878593				4		19		206		96.714846		18.689736		82.8822140414		-3.9775221019		0.2904207776		-1.4004995137				4		2014		16240		8631.542932		1584.384114		86.31542932		0.2945458914

																																																										5		133		237		176.676577		6.763445		18.724851089		-10.5143112178		0.3163010075		-4.2854029776				5		129		228		170.427081		6.483277		20.0611393244		-4.1282164718		0.3388736471		2.5452142248				5		1547		2761		2092.496727		76.377838		20.92496727		0.3304626644

		6		10		113		41.158963		9.706014		2.1952377117		-3.6805984282		0.1003859828		0.1227541679				6		10		101		37.582653		8.517274		2.303921745		1.0880792354		0.1053559929		5.0797320315				6		58		699		227.912308		56.171053		2.27912308		0.1002629059				5		48		226		117.091224		20.219754		12.2849853075		-9.9451873307		0.2075185117		-3.6766635886				5		47		218		113.394797		19.364015		13.223995054		-3.0617971843		0.2233803056		3.685864688				5		476		2695		1364.167549		246.678993		13.64167549		0.2154394973

		6		13		165		75.884879		11.618701		4.1739204054		-1.5380949777		0.1908691254		2.3498583939				6		13		146		68.078093		10.208081		4.2950910043		1.3202939813		0.1964101334		5.3211162131				6		54		931		423.912213		68.810439		4.23912213		0.1864869462				5		59		209		129.798462		15.766794		13.658358176		-10.2109195567		0.2307175866		-3.960892869				5		58		202		125.568441		15.097351		14.683395844		-3.47239444		0.2480325679		3.2466866317				5		662		2443		1521.160269		200.685517		15.21160269		0.2402329566				5		3		239		76.225942		16.285999		7.8683473595		-16.3329054568		0.1328529369		-10.5029233797				5		4		230		74.199162		15.57494		8.5251439389		-9.3489405917		0.1439426043		-3.0323109238				5		37		3123		940.435114		208.989045		9.40435114		0.1484438844

		6		8		162		67.069992		10.603735		3.6716481442		-2.1320613341		0.1679007269		1.7324381596				6		8		144		60.343692		9.313632		3.7900810254		1.0247721932		0.1733165418		5.0139251918				6		31		930		375.163531		62.818425		3.75163531		0.1650414852				5		41		255		145.435867		37.357872		15.3484176336		-10.7581996796		0.2592661452		-4.5462679958				5		41		255		140.590124		35.780662		16.4842252454		-4.1541628004		0.2784522573		2.5174618275				5		412		3180		1719.868669		458.356314		17.19868669		0.2716144668				5		5		210		78.499603		20.916987		8.114080093		-16.5963729283		0.1370020058		-10.7847494502				5		6		202		76.32794		20.015836		8.7803461031		-9.7479069044		0.1482515596		-3.4590774901				5		49		2803		972.868972		267.69433		9.72868972		0.1535634379

		6		29		153		66.112599		9.516754		3.617095891		-0.9965097851		0.165406108		2.9128290957				6		27		135		59.511541		8.353488		3.7357465581		2.2510762636		0.170831882		6.2886521832				6		132		817		365.350341		55.487792		3.65350341		0.1607244786				5		107		244		182.244479		15.968302		19.3266188014		-11.1317896452		0.3264660942		-4.9458627634				5		104		235		175.771577		15.289555		20.7018481939		-4.808170589		0.3496965295		1.8179299494				5		1240		3034		2174.750535		172.874552		21.74750535		0.3434527982				5		8		208		78.529172		23.725744		8.1172758514		-15.8501857385		0.1370559646		-9.9865674114				5		8		200		76.370063		22.6875		8.7853958926		-8.9239486121		0.1483368226		-2.5777052037				5		77		3170		964.621957		308.492022		9.64621957		0.1522616799

		6		8		133		57.578888		10.989878		3.1308450382		-2.2013978039		0.1431703521		1.6603638089				6		8		118		51.997667		9.653055		3.2451356691		1.3687130784		0.1483967462		5.3714472292				6		38		780		320.13188		64.182865		3.2013188		0.1408320281				5		15		227		123.103383		28.41363		12.9347674279		-10.354605447		0.2184946598		-4.1145804282				5		15		218		119.17191		27.209903		13.9165669146		-3.5501690432		0.2350792599		3.163498304				5		132		2722		1442.881421		349.951202		14.42881421		0.227870578				5		12		223		85.019831		24.081277		8.8187732948		-16.0441977893		0.1489003826		-10.1940983586				5		13		215		82.622265		23.029826		9.5349223727		-9.2263708276		0.1609921859		-2.9012004122				5		102		3179		1050.40665		325.127456		10.5040665		0.1658024472

		6		10		164		78.815446		13.465305		4.3409041131		-2.4504162315		0.1985051201		1.4015124207				6		10		145		70.655587		11.831026		4.4633858976		0.3020166225		0.2041060873		4.262630259				6		36		964		444.994632		80.260919		4.44994632		0.1957614984																																																												5		4		255		94.784123		39.319252		9.8740784456		-16.1715307603		0.1667186591		-10.3303039807				5		5		255		91.863378		37.597779		10.6427654814		-9.6455690829		0.1796975384		-3.3496086971				5		66		3169		1177.890821		502.412763		11.77890821		0.1859253087

		6		12		114		53.381078		7.781881		2.8916538244		-2.2991893295		0.1322323817		1.5587108012				6		12		102		48.30551		6.83147		3.0040599699		1.4986966577		0.1373726002		5.5065634545				6		31		684		295.9703		45.202026		2.959703		0.1302028952																																																												5		22		255		100.019687		33.033936		10.4399277316		-15.6327334871		0.1762727289		-9.753962934				5		22		255		96.915505		31.595468		11.2484245704		-9.0990993443		0.1899237758		-2.7650605622				5		158		3181		1237.438187		427.452676		12.37438187		0.1953246199

		6		23		153		66.131569		10.696008		3.6181768016		-2.0708138648		0.1654555369		1.7961041003				6		21		136		59.515162		9.388319		3.7359829876		1.1177157593		0.1708426937		5.1105388093				6		115		894		369.468689		64.196297		3.69468689		0.1625362172																																																												5		10		240		75.710732		17.48274		7.8126644931		-16.213005062		0.1319127608		-10.3746682409				5		11		231		73.688374		16.716202		8.4639096519		-9.2287201397		0.1429086953		-2.903713426				5		105		3022		932.443573		230.222924		9.32443573		0.1471824519

		6		8		101		38.381954		7.820843		2.0370037389		-3.7074679789		0.0931501045		0.0948236226				6		8		90		35.149798		6.862566		2.1450709106		1.401045762		0.0980919061		5.4050566296				6		32		465		211.543273		45.346437		2.11543273		0.0930618599																																																												5		5		255		85.536483		24.365795		8.8746120097		-15.9914321934		0.1498431902		-10.1376560188				5		6		246		83.130682		23.299709		9.5958724195		-9.1638600155		0.1620212956		-2.8343338026				5		63		3173		1056.39368		316.291826		10.5639368		0.1667474757

		6		8		120		43.265791		11.531814		2.3152847712		-4.4094086954		0.1058756125		-0.6348345423				6		8		107		39.430803		10.122979		2.4245948511		0.1036496132		0.110874251		4.0564303555				6		27		690		242.208437		67.561857		2.42208437		0.1065520416

		6		34		164		73.164384		10.420978		4.0189066003		-1.7725538624		0.1837805021		2.1061414595				6		31		145		65.684428		9.15647		4.1387990418		1.1577775715		0.1892630612		5.1521825374				6		160		929		409.142939		61.746868		4.09142939		0.1799896651				6		92		143		115.769803		7.240582		6.4465633749		-1.1969777669		0.2902263648		2.4174825299				6		83		128		103.927823		6.403011		6.635863275		1.7043203578		0.2987487074		5.4249173561				6		519		814		652.466213		42.671858		6.52466213		0.2833758042

		6		29		165		71.84389		11.363241		3.9436648522		-2.0056985497		0.1803397737		1.863790616				6		27		146		64.537929		9.987342		4.0639395361		0.9829513673		0.1858398124		4.970452992				6		126		919		402.438182		66.514371		4.02438182		0.1770401166				6		53		143		82.230208		7.842123		4.5354772518		0.7505855607		0.2041886504		4.4362925679				6		48		128		74.242334		6.934054		4.6975789562		4.3514947324		0.2114865215		8.1689319534				6		279		865		450.168823		44.715276		4.50168823		0.1955150316				6		0		141		23.52661		9.805591		1.1905462378		-9.5638017336		0.0535747688		-6.2490372321				6		2		125		22.417172		8.603565		1.3137068286		-0.2082847015		0.0591170148		3.449388241				6		0		818		131.644879		56.793773		1.31644879		0.0571458332

		6		3		155		71.022765		9.624193		3.8968771497		-1.9577535523		0.1782002197		1.9136288117				6		4		137		63.816272		8.458858		4.016819664		1.0599021478		0.1836850686		5.0504423186				6		9		903		397.469182		57.385497		3.97469182		0.1748541601				6		11		138		52.114668		13.281389		2.8194937826		2.2636470953		0.1269345205		6.0047056568				6		12		123		47.590166		11.747736		2.9573522988		7.263805185		0.1331409554		11.1877819658				6		50		775		275.708315		73.820331		2.75708315		0.1197442319				6		0		135		24.595812		9.608688		1.2514693678		-9.8598950965		0.0563163193		-6.5559833264				6		2		120		23.366374		8.445242		1.375684024		-0.9130343675		0.0619059984		2.7188073346				6		0		682		138.836023		56.501389		1.38836023		0.0602674428

																																																										6		33		165		90.090014		10.106266		4.9833289977		0.9265453315		0.2243510806		4.6186893848				6		31		147		81.192166		8.945687		5.1513612868		4.3296757387		0.2319159485		8.1463147667				6		156		937		493.758008		56.948044		4.93758008		0.2144464645				6		1		120		26.362564		11.135803		1.3521388967		-7.4906849563		0.060846464		-4.0999343559				6		3		107		24.918973		9.775489		1.4770594231		1.0560052949		0.0664679074		4.7600183498				6		0		1101		146.162459		66.411721		1.46162459		0.0634477813

																																																										6		53		147		96.700122		6.039781		5.3599729516		1.3109093274		0.241307713		5.0171143717				6		49		131		87.051842		5.350238		5.5339629715		4.5995615833		0.2491407999		8.4260737067				6		258		752		529.061775		40.481997		5.29061775		0.2297794169				6		3		148		28.448713		16.123831		1.4710076667		-6.270353445		0.0661955774		-2.8348739457				6		5		132		26.732442		14.136242		1.5954680679		1.6600127108		0.0717963151		5.3861644932				6		14		1034		156.941557		97.75003		1.56941557		0.0681268888

																																																										6		16		152		108.878105		14.309088		6.0538744229		1.3116928759		0.2725473813		5.0179265843				6		15		136		97.807793		12.656695		6.2362620361		4.363952729		0.2807585306		8.1818456945				6		206		841		597.549429		76.301395		5.97549429		0.2595246261				6		0		164		37.248057		27.11145		1.9723942879		-5.8197688812		0.0887580546		-2.3677740734				6		2		145		34.449396		23.744202		2.0993388624		0.2417318265		0.0944705805		3.9158992572				6		4		1089		209.427633		155.298277		2.09427633		0.0909106125

																																																										6		82		147		110.690015		4.618327		6.1571170547		1.0170337567		0.277195398		4.7124881017				6		74		131		99.41075		4.116369		6.3409255105		4.0326959277		0.285470514		7.8384706955				6		435		811		609.512755		26.198662		6.09512755		0.264720477				6		9		161		37.7473		22.145821		2.000841154		-5.2114179405		0.090038168		-1.7371252017				6		10		142		34.892605		19.397921		2.1282777509		0.8258101001		0.095772835		4.521385794				6		22		715		87.568943		27.272293		0.87568943		0.0380128741

																																																										6		29		150		75.268409		14.39867		4.1387939448		1.4164549517		0.1863298398		5.1265211175				6		27		134		68.076489		12.729517		4.2949862728		5.2437709288		0.1933616689		9.0938498323				6		125		834		408.098858		81.414801		4.08098858		0.1772434186				6		2		142		23.118875		10.668067		1.1673134975		-8.8161558265		0.0525292918		-5.4739878056				6		4		126		22.080268		9.343674		1.2917090188		0.9009097721		0.0581271099		4.5992380996				6		12		932		211.084617		128.256454		2.11084617		0.091629894

																																																										6		36		129		83.62733		11.911093		4.6150852634		1.188645629		0.2077726288		4.8903779632				6		33		116		75.477705		10.531981		4.7782412703		4.7659436461		0.2151179649		8.5985424392				6		186		743		456.087265		69.851328		4.56087265		0.1980854992				6		0		161		27.310007		14.803591		1.4061241989		-7.2648560971		0.0632758111		-3.8658281752				6		2		142		25.740636		12.985819		1.530709087		0.9516282915		0.0688821507		4.6518156086				6		5		820		128.017579		63.126089		1.28017579		0.0555712556

																																																										6		24		180		89.542437		20.812984		4.9521280603		1.0336052046		0.2229464043		4.7296657743				6		23		161		80.717476		18.40851		5.1203668779		4.4660233648		0.2305205702		8.287650328				6		127		1022		490.146625		117.7024		4.90146625		0.212877987																																												6		-8		1105		151.627974		85.938683		1.51627974		0.0658203112

																																																										6		62		158		109.818925		10.448871		6.1074823465		0.8461680329		0.2749608274		4.5353716848				6		57		141		98.631167		9.240177		6.2900234181		3.8602688579		0.2831788854		7.6597358147				6		325		928		605.623641		52.453401		6.05623641		0.2630313768

																																																										6		9		155		72.8615		16.623003		4.00164827		1.0029112723		0.1801554973		4.6978489817				6		9		139		65.954523		14.693823		4.1564346248		4.9097694971		0.1871240289		8.7476297975				6		26		861		396.191379		93.815818		3.96191379		0.1720718229
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		0.1039646461		0.1039646461		0.1809750574		0.1809750574		0.0946472706		0.0946472706
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-9.8977988959

-0.1508723306

-9.7322097109

0.0540711222

-9.003947849

2.2542121469

-10.5983163085

-0.8221483693

-10.3159108841

-0.9007441587

-7.4397582093

2.851536513

-10.1706782188

-0.2426672432

-9.0933894779

0.5958122843

-9.1109156738

2.178366876

-7.9706209383

2.0590791874

-8.1710255524

1.5107864017

-8.9560665205

2.5487384399

-10.4964143195

-0.769754317

-8.8883961807

1.137336193

-8.3381035534

3.3626732946

-9.1323293813

0.884151353

-8.6637671066

0.7096613682

-8.416798504

3.2809052428

-8.8886922424

0.7724925441

-10.0439967311

-0.6471296415

-8.7084539056

2.2773015828

-8.5647101573

1.4539752575

-9.3531026708

-0.330544404

-8.857985631

2.4360170208

-13.2314574751

-2.9756691833

-9.7521429453

-0.5266168575

-9.0961912999

2.3036004997

-10.1426171298

0.2025364071

-9.973978084

-0.3728908165

-9.0060345029

2.470537087

-10.3338691154

0.8405647267

-9.6978798502

-0.0037263831

-9.3604146465

1.6153775202

-10.2877041837

0.065701681

-9.4945067196

0.3162382631

-12.0003978018

-1.40981598

-10.6356115668

-0.7071726561

-10.6098168605

-0.1987449779

-10.4746506144

0.9465332826

-10.3374531118

-0.1008114821



Band2R

		0.06		0.0915303592		0.0915303592		0.2999859457		0.2999859457		0.0819251737		0.0819251737

		0.2		0.1139249253		0.1139249253		0.1586042051		0.1586042051		0.0834901564		0.0834901564

				0.1023249099		0.1023249099		0.0992073555		0.0992073555		0.0872358899		0.0872358899

				0.1047427513		0.1047427513		0.1587792974		0.1587792974		0.0846790681		0.0846790681

				0.1038876338		0.1038876338		0.1816469807		0.1816469807		0.0931486377		0.0931486377

				0.121250248		0.121250248		0.1901803652		0.1901803652		0.0923925779		0.0923925779

				0.0961510935		0.0961510935		0.1989918691		0.1989918691		0.0775168715		0.0775168715

				0.1021171749		0.1021171749		0.1329784587		0.1329784587		0.0855994928		0.0855994928

				0.0888432579		0.0888432579		0.1571248019		0.1571248019		0.1337410878		0.1337410878

				0.0962874887		0.0962874887		0.1703137418		0.1703137418		0.1147000275		0.1147000275

				0.1068694671		0.1068694671		0.1821910176		0.1821910176		0.1887036325		0.1887036325

				0.1103282651		0.1103282651		0.1369154257		0.1369154257		0.1148657143		0.1148657143

				0.1118487757		0.1118487757						0.1337648641		0.1337648641

												0.1029383636		0.1029383636

												0.1232114427		0.1232114427

												0.1869798896		0.1869798896

												0.1108078796		0.1108078796



1x1 Line

TM (IC) NIOB

TM (LUT) NIOB

TM (IC) RVPN

TM (LUT) RVPN

TM (IC) DC

TM (LUT) DC

ETM+ Reflectance

TM Reflectance

TOA Reflectance Obtained in ETM+ vs. TM (Band-2)

0.06

0.077187074

0.0924426794

0.2520396301

0.3039285055

0.0666057241

0.0809466709

0.2

0.0957704169

0.1147806702

0.1362564565

0.16382118

0.0684591342

0.0832707223

0.0860140561

0.1033969613

0.0863078519

0.1038064691

0.0719761403

0.0872225882

0.0888945427

0.1066695435

0.1365919677

0.1640729108

0.0707726555

0.0861130513

0.0884067414

0.106153095

0.1564553029

0.188268478

0.0777566672

0.0948897118

0.1022850041

0.1226515257

0.164082092

0.197445239

0.0769065503

0.0932664256

0.0820095548

0.098617584

0.1710805241

0.2062233565

0.0639727019

0.0778459904

0.0856526147

0.1030106704

0.1145570733

0.1375577593

0.0710677016

0.0861310523

0.0747184425

0.0896141537

0.1355249873

0.1626963616

0.1090281987

0.1313075783

0.080414523

0.0966040069

0.1458061367

0.1753646093

0.0955869953

0.1156478392

0.0894667083

0.1076529687

0.1560381138

0.1879454254

0.159723021

0.1930749332

0.0927742104

0.1112387038

0.1171576501

0.1406268724

0.0953798165

0.1154039097

0.0943818813

0.1129325623

0.110844581

0.1338025917

0.0865230818

0.1055114892

0.1024933768

0.1239550202

0.1591466328

0.1917023961

0.0921771577

0.1116483139



Band2R%

		0.0915303592		0.0915303592		0.2999859457		0.2999859457		0.0819251737		0.0819251737

		0.1139249253		0.1139249253		0.1586042051		0.1586042051		0.0834901564		0.0834901564

		0.1023249099		0.1023249099		0.0992073555		0.0992073555		0.0872358899		0.0872358899

		0.1047427513		0.1047427513		0.1587792974		0.1587792974		0.0846790681		0.0846790681

		0.1038876338		0.1038876338		0.1816469807		0.1816469807		0.0931486377		0.0931486377

		0.121250248		0.121250248		0.1901803652		0.1901803652		0.0923925779		0.0923925779

		0.0961510935		0.0961510935		0.1989918691		0.1989918691		0.0775168715		0.0775168715

		0.1021171749		0.1021171749		0.1329784587		0.1329784587		0.0855994928		0.0855994928

		0.0888432579		0.0888432579		0.1571248019		0.1571248019		0.1337410878		0.1337410878

		0.0962874887		0.0962874887		0.1703137418		0.1703137418		0.1147000275		0.1147000275

		0.1068694671		0.1068694671		0.1821910176		0.1821910176		0.1887036325		0.1887036325

		0.1103282651		0.1103282651		0.1369154257		0.1369154257		0.1148657143		0.1148657143

		0.1118487757		0.1118487757						0.1337648641		0.1337648641

										0.1029383636		0.1029383636

										0.1232114427		0.1232114427

										0.1869798896		0.1869798896

										0.1108078796		0.1108078796



TM (IC) NIOB

TM (LUT) NIOB

TM (IC) RVPN

TM (LUT) RVPN

TM (IC) DC

TM (LUT) DC

ETM+ Reflectance

% Difference (TM-ETM+)/ETM+

L5 TM % difference relative to L7 ETM+ (Band 2)

-15.6705221783

0.9967405566

-15.9828539636

1.3142481654

-18.6993190909

-1.1943859619

-15.9355016669

0.7511480827

-14.0902623684

3.2893042294

-18.0033465453

-0.2628262993

-15.9402571967

1.0476934587

-13.0025677136

4.6358595551

-17.4925132423

-0.0152479618

-15.1306017315

1.8395470328

-13.9736918449

3.3339443079

-16.4224912767

1.6934328518

-14.9015737287

2.1806841675

-13.8684814246

3.6452559435

-16.5240962762

1.8691353149

-15.6414062522

1.1556905983

-13.7229062444

3.8199915495

-16.7611164675

0.9457985487

-14.7076212297

2.5652236209

-14.0263745986

3.6340617257

-17.4725441291

0.4245770986

-16.1232036922

0.8749708367

-13.8529093726

3.4436408928

-16.9764922094

0.6209843893

-15.8985789022

0.8677031289

-13.7469160328

3.5459454138

-18.4781576615

-1.8195676459

-16.4849720861

0.3287221321

-14.3896815739

2.9656253451

-16.6634939416

0.8263396325

-16.2841260837

0.7331389413

-14.354661459

3.1584475982

-15.3577390564

2.3164899914

-15.9107501628

0.8252089417

-14.430642485

2.7107586228

-16.9640679337

0.4685431212

-15.6165270943

0.9689749284

-17.134756011

0.028204429

-15.9467095454

2.4996759656

-16.8150501503

0.603497151

-14.8856953596

2.5256761674

-16.8135353264

0.7584607493



Band3R

		0.04		0.0749281736		0.0749281736		0.3358660545		0.3358660545		0.0537583123		0.0537583123

		0.24		0.1128801246		0.1128801246		0.179529669		0.179529669		0.0570390578		0.0570390578

				0.100678759		0.100678759		0.1021155075		0.1021155075		0.0627101284		0.0627101284

				0.0996735682		0.0996735682		0.1819520528		0.1819520528		0.0598920991		0.0598920991

				0.0942588951		0.0942588951		0.2140483822		0.2140483822		0.0757114818		0.0757114818

				0.1207190197		0.1207190197		0.2227853317		0.2227853317		0.0751957544		0.0751957544

				0.0869329303		0.0869329303		0.2352932627		0.2352932627		0.0501705708		0.0501705708

				0.096889816		0.096889816		0.1490053016		0.1490053016		0.0591916625		0.0591916625

				0.0703876898		0.0703876898		0.1809864652		0.1809864652		0.1341318485		0.1341318485

				0.0800545567		0.0800545567		0.1950971302		0.1950971302		0.1064391252		0.1064391252

				0.1055097192		0.1055097192		0.210530129		0.210530129		0.1970687351		0.1970687351

				0.1074996382		0.1074996382		0.148003882		0.148003882		0.1078613606		0.1078613606

				0.1091885684		0.1091885684						0.1303558663		0.1303558663

												0.0919702457		0.0919702457

												0.1219213973		0.1219213973

												0.1960149786		0.1960149786

												0.1010376512		0.1010376512



1x1 Line

TM (IC) NIOB

TM (LUT) NIOB

TM (IC) RVPN

TM (LUT) RVPN

TM (IC) DC

TM (LUT) DC

ETM+ Reflectance

TM Reflectance

TOA Reflectance Obtained in ETM+ vs. TM (Band-3)

0.04

0.0677272355

0.0774873387

0.2927881568

0.33532413

0.0483571087

0.0560974357

0.24

0.0994383123

0.1138097784

0.159952491

0.1832204111

0.0513634774

0.0595350423

0.088831593

0.1017042025

0.0931528179

0.1070177284

0.0567949018

0.0658139448

0.0891251006

0.1018479713

0.1623087979

0.185687082

0.055515571

0.0646343291

0.0847278002

0.0970651986

0.1905242643

0.2182074267

0.0683137316

0.0791447805

0.1063842095

0.1218854564

0.1985625475

0.2274165572

0.0677541269

0.0783563513

0.0783427248

0.0897565524

0.2090173447

0.2397537443

0.0466581374

0.0539890624

0.0856463391

0.0982113006

0.1334304017

0.1527999089

0.0542802835

0.0628461037

0.063860212

0.0732895399

0.1617115494

0.1848813048

0.1151281154

0.132039685

0.0713791842

0.081839395

0.1732172671

0.1983799524

0.0941338574

0.1086411232

0.0926921036

0.1064669235

0.1866599434

0.2139448369

0.1752432165

0.2016098778

0.0948761814

0.1085340333

0.132091605

0.1511288373

0.0949664392

0.1096010398

0.0965626715

0.1102207796

0.1134885714

0.1304635506

0.0825245503

0.0955184434

0.1070503718

0.1234122393

0.1750317747

0.200686326

0.0895443848

0.1034345958



Band3R%

		0.0749281736		0.0749281736		0.3358660545		0.3358660545		0.0537583123		0.0537583123

		0.1128801246		0.1128801246		0.179529669		0.179529669		0.0570390578		0.0570390578

		0.100678759		0.100678759		0.1021155075		0.1021155075		0.0627101284		0.0627101284

		0.0996735682		0.0996735682		0.1819520528		0.1819520528		0.0598920991		0.0598920991

		0.0942588951		0.0942588951		0.2140483822		0.2140483822		0.0757114818		0.0757114818

		0.1207190197		0.1207190197		0.2227853317		0.2227853317		0.0751957544		0.0751957544

		0.0869329303		0.0869329303		0.2352932627		0.2352932627		0.0501705708		0.0501705708

		0.096889816		0.096889816		0.1490053016		0.1490053016		0.0591916625		0.0591916625

		0.0703876898		0.0703876898		0.1809864652		0.1809864652		0.1341318485		0.1341318485

		0.0800545567		0.0800545567		0.1950971302		0.1950971302		0.1064391252		0.1064391252

		0.1055097192		0.1055097192		0.210530129		0.210530129		0.1970687351		0.1970687351

		0.1074996382		0.1074996382		0.148003882		0.148003882		0.1078613606		0.1078613606

		0.1091885684		0.1091885684						0.1303558663		0.1303558663

										0.0919702457		0.0919702457

										0.1219213973		0.1219213973

										0.1960149786		0.1960149786

										0.1010376512		0.1010376512



TM (IC) NIOB

TM (LUT) NIOB

TM (IC) RVPN

TM (LUT) RVPN

TM (IC) DC

TM (LUT) DC

ETM+ Reflectance

% Difference (TM-ETM+)/ETM+

L5 TM % difference relative to L7 ETM+ (Band-3)

-9.6104545498

3.4154911586

-12.8259158848

-0.1613513563

-10.0471971127

4.3511846535

-11.908041717

0.8235761142

-10.9047034419

2.0557839128

-9.9503404807

4.3759217417

-11.7672944391

1.0185301204

-8.7770113036

4.8006625607

-9.4326495464

4.949465932

-10.5830139122

2.181524275

-10.7958413052

2.0527546337

-7.307354776

7.9179558732

-10.1116132627

2.9772293856

-10.9900937542

1.9430394862

-9.7709754216

4.5347132847

-11.874525035

0.9662409878

-10.8727015454

2.0787838558

-9.8963399235

4.2031587773

-9.8814171666

3.2480466619

-11.1673057262

1.8957115654

-7.0009834154

7.6110188909

-11.6043949371

1.3639044583

-10.452581014

2.5466256754

-8.2974167554

6.1739121277

-9.2736071375

4.1226670698

-10.6499211117

2.1520059919

-14.1679499221

-1.5597813603

-10.8368253459

2.2295274258

-11.2148564429

1.6826604343

-11.560850248

2.0687862479

-12.1482795278

0.9072190383

-11.3381327891

1.6219568661

-11.0750792935

2.3043445614

-11.742790019

0.9622312282

-10.7512565642

2.1114008639

-11.9550888059

1.6128844639

-11.5633872079

0.9453472782

-12.9394214169

0.0826079308

-10.2703818065

3.8579843722

-12.197223709

1.2227894578

-10.7048981978

2.3831583864

-11.3752312355

2.3723280904



Band4R

		0.18		0.2645057581		0.2645057581		0.3717448836		0.3717448836		0.3359805759		0.3359805759

		0.38		0.2399530749		0.2399530749		0.2357062121		0.2357062121		0.3412371157		0.3412371157

				0.2261136171		0.2261136171		0.1967909112		0.1967909112		0.3214693823		0.3214693823

				0.2346662436		0.2346662436		0.2429680877		0.2429680877		0.3462140525		0.3462140525

				0.2597636482		0.2597636482		0.2727132612		0.2727132612		0.3321577203		0.3321577203

				0.2606246397		0.2606246397		0.2756174385		0.2756174385		0.3396077909		0.3396077909

				0.2447641381		0.2447641381		0.2947736826		0.2947736826		0.330048774		0.330048774

				0.2290178228		0.2290178228		0.1962865503		0.1962865503		0.3603255552		0.3603255552

				0.2743243781		0.2743243781		0.241311216		0.241311216		0.3285789042		0.3285789042

				0.2750801895		0.2750801895		0.2468798242		0.2468798242		0.3169109772		0.3169109772

				0.2177784627		0.2177784627		0.2831943218		0.2831943218		0.3370724483		0.3370724483

				0.244605184		0.244605184		0.2098192653		0.2098192653		0.3052592514		0.3052592514

				0.2383576189		0.2383576189						0.2176843581		0.2176843581

												0.3396702546		0.3396702546

												0.2970379697		0.2970379697

												0.2523359679		0.2523359679

												0.2945458914		0.2945458914



1x1 Line

TM (IC) NIOB

TM (LUT) NIOB

TM (IC) RVPN

TM (LUT) RVPN

TM (IC) DC

TM (LUT) DC

ETM+ Reflectance

TM Reflectance

TOA Reflectance Obtained in ETM+ vs. TM (Band-4)

0.18

0.2441789947

0.2622075299

0.343387396

0.3686988263

0.3077245231

0.3292049024

0.38

0.2212024659

0.237438387

0.2209859744

0.2375032986

0.3130966508

0.3352602584

0.2077395355

0.2231791562

0.1868193412

0.200955614

0.2948752509

0.3156761718

0.2181287419

0.2341426

0.2272901116

0.2442362362

0.3163205604

0.3385058841

0.2423977243

0.2602752651

0.2564119971

0.2753667532

0.3064147789

0.3282470379

0.2395005431

0.2572040675

0.2598447016

0.279095386

0.3117813695

0.3337935449

0.2286049638

0.2454684044

0.2772429869

0.2978017785

0.3027713883

0.324150012

0.2106312146

0.2262541072

0.1847380723

0.19865465

0.329581436

0.3524467347

0.2523101972

0.2709565142

0.2267522204

0.243598219

0.2976638816

0.3185468545

0.2514002801

0.2699898381

0.2312174355

0.2484318429

0.2909249887

0.3114494746

0.2000108446

0.2149268517

0.2641878024

0.283742571

0.3115245148

0.3334508745

0.2248327401

0.2414006965

0.1965299097

0.2112639379

0.2772166924

0.2967069857

0.2210437143

0.2372575765

0.1992848857

0.2131316285

0.3134352381

0.3357518964

0.2727547959

0.2915920662

0.2375751884

0.2539705404

0.2713071399

0.2904207776



Band4R%

		0.2645057581		0.2645057581		0.3717448836		0.3717448836		0.3359805759		0.3359805759

		0.2399530749		0.2399530749		0.2357062121		0.2357062121		0.3412371157		0.3412371157

		0.2261136171		0.2261136171		0.1967909112		0.1967909112		0.3214693823		0.3214693823

		0.2346662436		0.2346662436		0.2429680877		0.2429680877		0.3462140525		0.3462140525

		0.2597636482		0.2597636482		0.2727132612		0.2727132612		0.3321577203		0.3321577203

		0.2606246397		0.2606246397		0.2756174385		0.2756174385		0.3396077909		0.3396077909

		0.2447641381		0.2447641381		0.2947736826		0.2947736826		0.330048774		0.330048774

		0.2290178228		0.2290178228		0.1962865503		0.1962865503		0.3603255552		0.3603255552

		0.2743243781		0.2743243781		0.241311216		0.241311216		0.3285789042		0.3285789042

		0.2750801895		0.2750801895		0.2468798242		0.2468798242		0.3169109772		0.3169109772

		0.2177784627		0.2177784627		0.2831943218		0.2831943218		0.3370724483		0.3370724483

		0.244605184		0.244605184		0.2098192653		0.2098192653		0.3052592514		0.3052592514

		0.2383576189		0.2383576189						0.2176843581		0.2176843581

										0.3396702546		0.3396702546

										0.2970379697		0.2970379697

										0.2523359679		0.2523359679

										0.2945458914		0.2945458914



TM (IC) NIOB

TM (LUT) NIOB

TM (IC) RVPN

TM (LUT) RVPN

TM (IC) DC

TM (LUT) DC

ETM+ Reflectance

% Difference (TM-ETM+)/ETM+

L5 TM % difference relative to L7 ETM+ (Band-4)

-7.6848094236

-0.8688764332

-7.6282119487

-0.8193945606

-8.4100256964

-2.0166860615

-7.8142816166

-1.0479915273

-6.245163232

0.7624264311

-8.2466014573

-1.751526156

-8.1260394182

-1.2977816044

-5.0670887145

2.1163084702

-8.2726794302

-1.802103372

-7.0472435745

-0.2231439983

-6.4526894262

0.5219403458

-8.634395945

-2.2264169673

-6.6852787209

0.1969547764

-5.9774372571

0.9729970619

-7.7502161691

-1.1773570644

-8.1051801596

-1.3124515809

-5.7226919075

1.2618750128

-8.1936934712

-1.7120472921

-6.6019370552

0.287732634

-5.9471712276

1.0272612787

-8.2646529306

-1.7872394754

-8.0284617306

-1.2067688075

-5.8834790189

1.2064503079

-8.5323171654

-2.1865838903

-8.0248722402

-1.2276939826

-6.0332859323

0.9477400168

-9.4087058623

-3.0531630542

-8.6083659829

-1.8504972803

-6.34413473

0.6286535183

-8.199775442

-1.7233554451

-8.1585744882

-1.3094090825

-6.7114761339

0.1935947052

-7.5793597536

-1.0744200022

-8.083411627

-1.3100652475

-6.3337156623

0.688531908

-9.1864730812

-2.80164011

-7.2638352166

-0.4615092508

-8.4523631285

-2.0914362719

-7.7236720455

-1.1535771054

-8.1751076617

-1.8334031633

-5.849653385

0.6477762637

-7.8896878593

-1.4004995137




oleObject4.bin
L57

		L5 TM IC NIOB														L5 TM LUT NIOB														L7 ETM+ NIOB														L5 TM IC RVPN														L5 TM LUT RVPN														L7 ETM+ RVPN														L5 TM IC DC														L5 TM LUT DC														L7 ETM+ DC

		Region:		Region		#1										Region:		Region		#1										Region:		Region		#1										Region:		Region		#1										Region:		Region		#1										Region:		Region		#1										Region:		Region		#1										Region:		Region		#1										Region:		Region		#1

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		66		117		81.848617		5.655809						1		57		103		70.957079		5.121992						1		4331		8458		5428.990509		429.337128						1		172		242		209.774899		11.044463						1		153		217		187.695715		10.033082						1		11612		16638		14358.487912		788.032661						1		79		114		99.085751		2.897375						1		69		101		87.014223		2.61134						1		5218		9714		7303.917367		233.31754

				2		23		54		34.930557		2.92354						2		23		53		33.690084		2.967289						2		3187		7859		4664.725021		414.579144						2		92		126		110.255385		5.340753						2		89		124		107.902142		5.254157						2		12797		17886		15485.654295		779.401381						2		27		45		37.528839		1.753525						2		27		44		36.64345		1.723702						2		3738		8583		5702.921769		272.399924

				3		22		72		36.860117		6.456889						3		19		64		32.515393		5.762668						3		1709		6961		3218.844541		628.02733						3		132		182		156.932368		7.181165						3		117		161		139.103793		6.345316						3		12264		15721		14614.66075		664.067121						3		22		54		38.360858		2.929598						3		20		48		34.274638		2.574571						3		1924		6622		4030.168979		302.510831

				4		17		172		86.041219		17.680375						4		18		172		86.120701		17.689928						4		2564		15072		7648.542557		1520.865652						4		105		140		122.109641		5.171821						4		105		141		122.262276		5.190115						4		9307		12577		10888.205948		479.156343						4		14		126		20.649263		4.486482						4		14		126		20.576851		4.490435						4		1262		10925		2098.574668		377.784754

				5		25		177		102.411193		14.504347						5		25		170		99.009746		13.853865						5		305		2676		1251.524148		183.723341						5		167		227		196.128836		8.264306						5		161		218		189.13813		7.902878						5		2031		2778		2389.681728		105.943594						5		8		86		19.95341		3.113853						5		8		84		20.24691		2.938214						5		65		1173		332.809293		37.140356

				6		10		113		41.158963		9.706014						6		10		101		37.582653		8.517274						6		58		699		227.912308		56.171053						6		92		143		115.769803		7.240582						6		83		128		103.927823		6.403011						6		519		814		652.466213		42.671858						6		3		31		11.240807		1.588417						6		4		29		11.760795		1.483638						6		19		352		91.683324		9.362909

		Region:		Region		#2										Region:		Region		#2										Region:		Region		#2										Region:		Region		#2										Region:		Region		#2										Region:		Region		#2										Region:		Region		#2										Region:		Region		#2										Region:		Region		#2

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		67		186		97.80028		8.11855						1		58		165		85.394077		7.346415						1		4429		12658		6536.795115		567.938262						1		99		185		127.666867		5.587078						1		87		166		113.050841		5.08011						1		6817		12742		8493.375582		381.563614						1		72		167		94.116264		3.385521						1		62		148		82.547189		3.064373						1		5004		11429		6983.969216		250.018963

				2		22		97		42.758474		4.872201						2		21		94		41.355266		4.718929						2		2969		13149		5806.034788		678.990482						2		42		100		60.715986		3.280046						2		40		98		59.068162		3.267366						2		6188		13546		8187.349861		456.399217						2		23		72		33.714063		2.176904						2		22		70		32.787459		2.135316						2		3180		10431		5170.934432		283.274395

				3		22		146		53.4388		8.849106						3		19		129		47.22968		7.848357						3		1888		13481		4849.225007		825.131375						3		59		148		86.392174		5.494473						3		52		132		76.516386		4.886065						3		5827		13250		7811.939232		511.921422						3		20		94		32.685482		3.090472						3		18		84		29.114048		2.81827						3		1638		8701		3543.557627		296.440243

				4		17		145		78.119428		7.104276						4		17		145		78.148873		7.119115						4		2065		12320		6938.56844		611.151736						4		56		127		79.244097		5.327963						4		57		127		79.372983		5.352603						4		5390		10734		6903.707069		474.690959						4		10		169		19.990372		8.672762						4		10		169		19.806224		8.689659						4		1069		14437		2079.795592		847.540088

				5		33		236		150.861705		12.422614						5		33		226		145.35447		11.866982						5		238		2939		1844.405653		161.867868						5		89		212		132.978325		10.164961						5		86		204		128.594485		9.735594						5		1002		2687		1562.45479		125.928632						5		4		203		19.626406		8.702222						5		5		196		19.981338		8.307987						5		53		2262		340.520942		119.4338

				6		13		165		75.884879		11.618701						6		13		146		68.078093		10.208081						6		54		931		423.912213		68.810439						6		53		143		82.230208		7.842123						6		48		128		74.242334		6.934054						6		279		865		450.168823		44.715276						6		0		108		10.835226		3.660203						6		2		96		11.441483		3.259577						6		0		648		92.340471		21.926935

		Region:		Region		#3										Region:		Region		#3										Region:		Region		#3										Region:		Region		#3										Region:		Region		#3										Region:		Region		#3										Region:		Region		#3										Region:		Region		#3										Region:		Region		#3

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		64		158		89.852237		5.536549						1		54		140		78.199983		5.022111						1		4243		10770		6030.489314		388.058128						1		57		202		89.137155		11.044713						1		48		181		78.000295		10.04708						1		3826		13761		5779.064361		755.895877						1		84		120		92.969296		2.807413						1		73		106		81.480286		2.561779						1		5487		9133		6666.395998		202.736386

				2		20		81		38.648773		3.373699						2		19		79		37.448997		3.264948						2		2875		11329		5214.855175		463.424346						2		20		107		39.344799		6.777857						2		19		105		38.150218		6.653391						2		2693		13864		5121.209285		926.951917						2		29		60		34.398889		2.439836						2		28		59		33.509338		2.350175						2		4065		9483		5029.453551		328.82025

				3		18		127		47.893563		6.259285						3		16		112		42.325689		5.534612						3		1764		11836		4325.065707		576.423727						3		20		157		50.919307		11.569583						3		18		140		45.160622		10.248104						3		1816		13495		4443.388903		1047.981564						3		24		80		32.276735		2.867871						3		21		71		28.863033		2.520472						3		2142		9305		3253.433641		268.95552

				4		13		146		73.477712		7.258426						4		13		146		73.559609		7.246346						4		1530		12253		6538.381757		614.92967						4		17		192		67.278784		9.327957						4		17		192		67.425134		9.322592						4		1538		16108		5763.89902		808.382179						4		14		118		18.275704		3.141828						4		13		118		17.825044		3.366429						4		1441		10224		1710.08873		279.521368

				5		16		236		142.494413		14.654059						5		16		226		137.319371		13.994899						5		157		2985		1752.243783		189.184029						5		20		220		93.677872		20.492488						5		20		211		90.944541		19.63093						5		195		2748		1061.746248		243.055605						5		6		167		15.746008		3.716937						5		7		161		16.531656		3.551341						5		118		2377		243.132786		47.214464

				6		8		162		67.069992		10.603735						6		8		144		60.343692		9.313632						6		31		930		375.163531		62.818425						6		11		138		52.114668		13.281389						6		12		123		47.590166		11.747736						6		50		775		275.708315		73.820331						6		1		98		8.844239		1.937046						6		3		88		9.576999		1.749897						6		26		703		65.428988		10.94247

		Region:		Region		#4										Region:		Region		#4										Region:		Region		#4										Region:		Region		#4										Region:		Region		#4										Region:		Region		#4										Region:		Region		#4										Region:		Region		#4										Region:		Region		#4

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		74		164		92.438008		5.662398						1		64		146		80.570249		5.119892						1		4736		11323		6125.549107		392.459228						1		79		201		128.731335		9.349104						1		69		179		114.044141		8.489462						1		5135		14131		8575.700831		651.481024						1		77		160		93.929961		3.801236						1		67		142		82.356056		3.441877						1		4902		10878		6763.918118		296.395822

				2		30		83		39.862129		3.235592						2		29		80		38.571969		3.092151						2		4031		11590		5338.0773		443.929216						2		34		108		60.859539		5.298022						2		33		106		59.155902		5.225306						2		4246		15145		8196.388346		748.831838						2		27		85		34.964176		2.94688						2		26		82		34.061631		2.854203						2		3654		11603		5121.551927		396.309523

				3		27		121		48.04701		6.088975						3		24		107		42.38393		5.405424						3		2235		11401		4281.883646		561.339821						3		37		168		87.643452		7.555925						3		33		149		77.531368		6.708708						3		3134		15319		7917.345291		700.401154						3		22		127		33.814353		5.495725						3		20		113		30.285911		4.81067						3		1725		11233		3425.627029		496.242312

				4		54		150		77.059677		6.906418						4		54		150		77.08814		6.919416						4		5013		12330		6785.692547		569.960745						4		37		139		81.451835		5.709256						4		37		139		81.574056		5.717703						4		3145		12094		7116.403465		497.598812						4		13		146		23.146356		16.512595						4		12		145		22.768987		16.535091						4		1396		12896		2173.313958		1477.842252

				5		73		218		140.629895		11.335279						5		71		210		135.585481		10.824424						5		649		2676		1700.808964		144.348803						5		60		237		152.448327		16.169507						5		59		228		147.269827		15.480955						5		644		2913		1804.186937		198.703225						5		1		214		23.311175		21.164976						5		3		206		23.560323		20.239775						5		105		2673		341.795164		265.315746

				6		29		153		66.112599		9.516754						6		27		135		59.511541		8.353488						6		132		817		365.350341		55.487792						6		33		165		90.090014		10.106266						6		31		147		81.192166		8.945687						6		156		937		493.758008		56.948044						6		3		142		12.416718		9.884533						6		4		127		12.819371		8.657759						6		10		856		87.980115		55.003499

		Region:		Region		#5										Region:		Region		#5										Region:		Region		#5										Region:		Region		#5										Region:		Region		#5										Region:		Region		#5										Region:		Region		#5										Region:		Region		#5										Region:		Region		#5

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		66		162		91.560561		6.628698						1		57		144		79.722501		6.012401						1		4249		10986		6004.845245		480.672798						1		93		212		141.614285		6.264328						1		82		189		125.718845		5.702553						1		5873		12901		9435.007604		494.082846						1		87		123		95.232633		2.681684						1		76		108		83.537663		2.413342						1		6291		8662		6982.038422		226.155456

				2		21		76		39.656651		3.426728						2		20		74		38.394752		3.294856						2		2617		10745		5294.497355		480.947637						2		40		113		69.358336		3.717695						2		38		111		67.589193		3.660557						2		5197		13721		9376.847105		588.702329						2		29		52		34.474063		1.805878						2		28		51		33.583488		1.742845						2		4439		7731		5169.266475		281.249211

				3		19		111		45.748083		6.894879						3		16		98		40.44642		6.091287						3		1418		9606		4049.274332		658.335509						3		58		173		102.626811		5.30241						3		51		154		90.91279		4.701827						3		4767		13453		9313.964444		578.982199						3		27		56		33.451137		1.807994						3		24		49		29.966191		1.538607						3		2868		5396		3512.304883		223.429993

				4		11		159		85.427077		11.323279						4		11		159		85.498811		11.332931						4		1363		13830		7511.418022		967.097753						4		57		145		91.650454		4.21366						4		57		145		91.750972		4.191746						4		4833		10634		7987.623457		452.207626						4		14		39		20.782062		1.081838						4		13		39		20.398047		1.53						4		1469		2636		2031.129665		131.581874

				5		17		205		132.96299		16.208713						5		17		197		128.165389		15.481499						5		186		2610		1617.251009		205.312041						5		92		216		144.219379		8.339867						5		89		208		139.36417		7.996177						5		965		2414		1697.350004		119.983272						5		9		64		22.541751		1.759056						5		10		62		22.790501		1.776043						5		105		478		349.595598		33.154944

				6		8		133		57.578888		10.989878						6		8		118		51.997667		9.653055						6		38		780		320.13188		64.182865						6		53		147		96.700122		6.039781						6		49		131		87.051842		5.350238						6		258		752		529.061775		40.481997						6		3		22		13.2631		1.586186						6		4		21		13.559277		1.340941						6		22		137		97.435773		10.861617

		Region:		Region		#6										Region:		Region		#6										Region:		Region		#6										Region:		Region		#6										Region:		Region		#6										Region:		Region		#6										Region:		Region		#6										Region:		Region		#6										Region:		Region		#6

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		74		185		102.7768		8.980651						1		64		165		89.878889		8.134607						1		4637		13143		6814.523765		636.110725						1		85		218		148.009654		11.482662						1		74		195		131.555503		10.440548						1		6362		13774		9802.293015		754.562116						1		77		148		96.565098		4.76341						1		67		131		84.76675		4.321746						1		4929		11006		7137.809052		553.332345

				2		28		93		45.502633		5.356514						2		27		91		44.056115		5.24336						2		3730		13293		6179.360277		761.132712						2		30		110		72.621561		7.085924						2		28		108		70.787725		6.966075						2		5445		14280		9817.351216		958.406878						2		26		71		36.645019		2.480395						2		25		69		35.655161		2.449685						2		3397		9736		5530.659884		513.615474

				3		24		137		57.070144		9.766033						3		21		122		50.501152		8.649264						3		1942		13117		5185.97664		930.494811						3		34		162		106.895409		11.303874						3		30		144		94.702149		10.031705						3		5150		14248		9694.13848		999.785702						3		22		96		38.250778		4.432815						3		20		85		33.980106		3.935176						3		1680		8738		3978.028897		604.116265

				4		29		165		84.428194		7.683169						4		29		166		84.510361		7.696959						4		2862		14705		7536.314758		658.01645						4		22		133		92.852603		9.8194						4		22		134		92.969904		9.819258						4		4182		10978		8072.685234		819.984931						4		15		141		30.131115		24.099547						4		14		141		30.040282		24.045869						4		1380		12164		3038.6003		2119.247304

				5		23		237		153.92143		15.897						5		23		228		148.235387		15.187301						5		168		2964		1900.467824		204.827026						5		27		230		161.71776		20.853993						5		27		222		156.122819		19.975621						5		879		2690		1908.005218		242.239756						5		6		192		25.150366		15.023961						5		7		185		25.246965		14.402657						5		82		2597		404.751551		169.499377

				6		10		164		78.815446		13.465305						6		10		145		70.655587		11.831026						6		36		964		444.994632		80.260919						6		16		152		108.878105		14.309088						6		15		136		97.807793		12.656695						6		206		841		597.549429		76.301395						6		2		126		12.364641		4.523342						6		4		112		12.847475		3.94655						6		14		747		98.794198		23.62808

		Region:		Region		#7										Region:		Region		#7										Region:		Region		#7										Region:		Region		#7										Region:		Region		#7										Region:		Region		#7										Region:		Region		#7										Region:		Region		#7										Region:		Region		#7

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		69		132		86.142831		3.946491						1		59		117		74.807405		3.589944						1		4512		8627		5669.887655		282.945797						1		124		179		150.77403		5.506467						1		110		159		134.026229		5.011297						1		8138		12078		9997.128339		373.302578						1		75		194		83.643794		4.832666						1		65		173		72.986889		4.381314						1		4894		12383		5560.571961		361.445626

				2		23		66		36.961945		2.141857						2		22		64		35.808975		2.074015						2		3197		8149		4900.214698		302.54599						2		60		91		75.615935		3.40009						2		58		89		73.847311		3.356119						2		8130		12965		10272.212206		476.174682						2		23		97		30.927747		3.367971						2		23		95		30.195148		3.304409						2		3196		13380		4231.264371		467.298266

				3		22		90		42.409939		4.10703						3		19		79		37.485674		3.613488						3		1909		7480		3734.557707		392.74246						3		88		137		112.447257		5.358583						3		78		122		99.778636		4.762223						3		7961		13072		10238.400594		496.181475						3		20		149		27.14279		6.569445						3		18		133		24.218361		5.890538						3		1683		13572		2340.412402		632.391741

				4		18		169		80.671643		8.651996						4		18		169		80.733295		8.654868						4		2209		14086		7077.686855		737.210183						4		78		119		98.945563		4.338081						4		78		119		99.085234		4.375349						4		6695		10479		8633.761231		383.988805						4		14		172		109.668629		19.152078						4		13		172		109.399494		19.156969						4		1494		14970		9845.76886		1641.86619

				5		22		203		128.579964		11.277671						5		22		195		123.982639		10.773927						5		146		2430		1561.396927		142.992248						5		133		237		176.676577		6.763445						5		129		228		170.427081		6.483277						5		1547		2761		2092.496727		76.377838						5		3		239		76.225942		16.285999						5		4		230		74.199162		15.57494						5		37		3123		940.435114		208.989045

				6		12		114		53.381078		7.781881						6		12		102		48.30551		6.83147						6		31		684		295.9703		45.202026						6		82		147		110.690015		4.618327						6		74		131		99.41075		4.116369						6		435		811		609.512755		26.198662						6		0		141		23.52661		9.805591						6		2		125		22.417172		8.603565						6		0		818		131.644879		56.793773

		Region:		Region		#8										Region:		Region		#8										Region:		Region		#8										Region:		Region		#8										Region:		Region		#8										Region:		Region		#8										Region:		Region		#8										Region:		Region		#8										Region:		Region		#8

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		70		104		92.816676		3.510783						1		60		91		80.815919		3.198127						1		4635		7494		6787.223023		226.825529						1		73		183		113.846944		12.484279						1		64		163		100.488873		11.341766						1		4708		12715		7530.97635		859.738364						1		75		185		84.455083		4.579117						1		65		164		73.772913		4.150772						1		4973		11100		5660.189578		336.173552

				2		27		41		35.853966		1.727034						2		25		40		34.819705		1.732339						2		3545		6046		5310.038091		215.698136						2		28		95		51.431611		7.621812						2		27		93		49.914127		7.538968						2		3615		13084		6864.516387		1071.445185						2		24		92		31.721109		3.246626						2		22		91		31.005552		3.255817						2		3204		10804		4312.092465		425.009958

				3		25		49		40.205565		2.434052						3		22		43		35.667045		2.178687						3		2102		4675		4051.002808		211.148614						3		32		148		72.308055		12.899423						3		29		131		63.999004		11.484465						3		2813		13217		6483.721424		1203.62342						3		20		126		28.739988		6.375533						3		17		112		25.633496		5.72332						3		1681		11307		2483.242361		592.246712

				4		21		120		26.29576		3.09577						4		21		120		26.374692		3.107105						4		1997		9845		2521.736172		262.824083						4		27		126		66.549914		10.696576						4		27		127		66.672923		10.699141						4		2542		10410		5749.126561		940.658058						4		14		170		111.550816		26.826904						4		13		169		111.379945		26.834141						4		1464		14502		9999.80954		2310.115728

				5		20		122		29.394851		3.592608						5		21		118		29.307306		3.441832						5		291		1389		407.048386		37.117068						5		48		226		117.091224		20.219754						5		47		218		113.394797		19.364015						5		476		2695		1364.167549		246.678993						5		5		210		78.499603		20.916987						5		6		202		76.32794		20.015836						5		49		2803		972.868972		267.69433

				6		10		55		18.432993		2.263228						6		10		50		17.608366		1.937388						6		77		322		116.587085		10.91175						6		29		150		75.268409		14.39867						6		27		134		68.076489		12.729517						6		125		834		408.098858		81.414801						6		0		135		24.595812		9.608688						6		2		120		23.366374		8.445242						6		0		682		138.836023		56.501389

		Region:		Region		#9										Region:		Region		#9										Region:		Region		#9										Region:		Region		#9										Region:		Region		#9										Region:		Region		#9										Region:		Region		#9										Region:		Region		#9										Region:		Region		#9

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		69		119		98.231957		4.307305						1		60		104		85.787824		3.907057						1		4558		8425		7176.839263		356.675837						1		83		182		126.50369		12.469404						1		72		163		112.03769		11.331185						1		5665		12652		8400.956424		874.844425						1		75		225		87.693206		5.979755						1		65		201		76.688503		5.418754						1		5048		15400		5855.881479		433.721848

				2		25		57		38.659109		2.401774						2		24		55		37.514497		2.348257						2		3562		8111		5729.503324		334.669372						2		33		94		60.403017		7.714156						2		32		91		58.67611		7.601559						2		4367		13165		8110.981193		1104.131412						2		26		98		33.226582		4.186042						2		25		96		32.38358		4.104218						2		3548		15166		4505.551788		575.851931

				3		20		72		39.665884		3.662416						3		18		64		35.110469		3.250348						3		1804		6984		3973.309704		323.028195						3		41		139		87.326293		13.548699						3		36		123		77.199808		12.053912						3		3770		12569		7875.329328		1296.055076						3		23		133		31.625549		7.798138						3		20		118		28.218287		6.94732						3		1752		13182		2730.13709		742.339841

				4		10		127		26.571674		9.122972						4		10		128		26.624876		9.139287						4		1495		10788		2571.573675		810.908218						4		38		120		81.263463		10.461996						4		38		121		81.365481		10.450501						4		3392		10377		7067.874592		947.296929						4		18		170		105.166738		26.438593						4		18		170		104.974818		26.433964						4		1530		14764		9420.524463		2335.084095

				5		10		156		31.984193		12.714466						5		11		150		31.814019		12.140759						5		173		1938		441.92345		149.129613						5		59		209		129.798462		15.766794						5		58		202		125.568441		15.097351						5		662		2443		1521.160269		200.685517						5		8		208		78.529172		23.725744						5		8		200		76.370063		22.6875						5		77		3170		964.621957		308.492022

				6		4		94		19.47927		5.798366						6		5		84		18.533375		5.073047						6		32		531		123.032165		32.078463						6		36		129		83.62733		11.911093						6		33		116		75.477705		10.531981						6		186		743		456.087265		69.851328						6		1		120		26.362564		11.135803						6		3		107		24.918973		9.775489						6		0		1101		146.162459		66.411721

		Region:		Region		#10										Region:		Region		#10										Region:		Region		#10										Region:		Region		#10										Region:		Region		#10										Region:		Region		#10										Region:		Region		#10										Region:		Region		#10										Region:		Region		#10

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		67		164		89.56974		6.003083						1		57		145		77.917664		5.440028						1		4476		11001		5992.811889		429.150907						1		82		250		136.219652		24.418702						1		71		224		120.818732		22.208508						1		5460		16990		9083.0517		1675.806994						1		75		178		85.849859		7.475694						1		66		158		74.970696		6.776385						1		4819		12623		5592.180856		562.269

				2		25		88		38.496522		3.448882						2		24		86		37.316443		3.346915						2		3316		11588		5204.268232		487.086357						2		32		132		64.801946		14.241965						2		30		129		63.091589		14.01637						2		4079		17747		8791.810967		2002.875072						2		25		84		32.711424		5.585553						2		24		82		31.996681		5.450564						2		3351		11985		4373.497275		801.749776

				3		23		132		46.228299		6.74631						3		21		117		40.910708		5.977814						3		1908		11990		4162.296245		637.947513						3		38		201		93.436215		22.776799						3		34		178		82.754211		20.203797						3		3319		15716		8489.331782		2112.085187						3		21		130		30.945877		11.606854						3		19		116		27.732683		10.308972						3		1612		12761		2607.451864		1146.809496

				4		40		130		74.474698		7.161556						4		40		130		74.549267		7.148567						4		3806		11528		6622.360802		603.766289						4		27		164		82.827202		19.529058						4		27		164		82.945647		19.522215						4		2475		13953		7230.976104		1735.942844						4		21		155		112.68035		17.598545						4		20		155		112.441452		17.626116						4		1863		13895		10145.656571		1557.376907

				5		57		233		138.861253		12.761585						5		56		224		133.885739		12.183828						5		628		2901		1704.085956		167.330899						5		41		255		145.435867		37.357872						5		41		255		140.590124		35.780662						5		412		3180		1719.868669		458.356314						5		12		223		85.019831		24.081277						5		13		215		82.622265		23.029826						5		102		3179		1050.40665		325.127456

				6		23		153		66.131569		10.696008						6		21		136		59.515162		9.388319						6		115		894		369.468689		64.196297						6		24		180		89.542437		20.812984						6		23		161		80.717476		18.40851						6		127		1022		490.146625		117.7024						6		3		148		28.448713		16.123831						6		5		132		26.732442		14.136242						6		14		1034		156.941557		97.75003

		Region:		Region		#11										Region:		Region		#11										Region:		Region		#11										Region:		Region		#11										Region:		Region		#11										Region:		Region		#11										Region:		Region		#11										Region:		Region		#11										Region:		Region		#11

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		64		110		79.895851		4.164206						1		55		97		69.178797		3.762533						1		4271		7575		5286.203447		317.120159						1		106		175		139.797097		8.853218						1		93		156		124.076281		8.05704						1		6780		11911		9316.855225		606.852791						1		71		255		87.584735		12.162969						1		62		255		76.469269		11.007645						1		4582		15255		5869.708081		883.881961

				2		22		55		33.890688		2.219526						2		21		53		32.719488		2.292832						2		2863		7438		4527.780421		304.909842						2		45		94		69.179836		5.766484						2		44		92		67.476594		5.682761						2		6098		13330		9404.93098		780.710922						2		25		132		35.700967		8.957339						2		25		129		35.05713		8.809504						2		3346		14470		4810.932883		1239.674717

				3		19		74		34.838421		4.93027						3		17		66		30.814857		4.397183						3		1482		6837		3023.789588		473.805737						3		60		145		100.574727		9.35092						3		54		128		89.158826		8.300252						3		5550		13401		9160.873425		833.937845						3		19		184		37.745175		18.831965						3		18		163		33.706097		16.74525						3		1525		13134		3296.16172		1788.754137

				4		21		174		88.844675		15.895362						4		21		174		88.936519		15.909332						4		1892		15177		7932.461265		1357.085982						4		60		125		94.373577		8.046492						4		60		125		94.489121		8.052294						4		5302		11043		8294.608035		655.38194						4		16		166		109.209745		22.83794						4		14		165		109.086217		22.869026						4		1538		14146		9733.741692		1952.75115

				5		17		168		100.781172		13.383459						5		18		162		97.462767		12.789578						5		183		1958		1230.331671		168.453102						5		107		244		182.244479		15.968302						5		104		235		175.771577		15.289555						5		1240		3034		2174.750535		172.874552						5		4		255		94.784123		39.319252						5		5		255		91.863378		37.597779						5		66		3169		1177.890821		502.412763

				6		8		101		38.381954		7.820843						6		8		90		35.149798		6.862566						6		32		465		211.543273		45.346437						6		62		158		109.818925		10.448871						6		57		141		98.631167		9.240177						6		325		928		605.623641		52.453401						6		0		164		37.248057		27.11145						6		2		145		34.449396		23.744202						6		4		1089		209.427633		155.298277

		Region:		Region		#12										Region:		Region		#12										Region:		Region		#12										Region:		Region		#12										Region:		Region		#12										Region:		Region		#12										Region:		Region		#12										Region:		Region		#12										Region:		Region		#12

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		70		125		85.035541		5.759772						1		60		110		73.81705		5.205341						1		4555		8305		5662.27971		428.867572						1		62		191		116.54611		16.000574						1		53		170		102.945066		14.551124						1		3829		12964		7769.055863		1109.203679						1		77		123		98.432041		3.334722						1		67		109		86.430207		3.014379						1		4994		8894		7166.369673		315.091399

				2		24		64		36.290065		3.227932						2		23		63		35.118025		3.203292						2		3251		8296		4907.165901		467.183304						2		19		100		52.544303		9.049223						2		18		98		50.983857		8.878888						2		2443		13863		7067.747608		1269.314088						2		27		63		37.282799		1.584679						2		26		62		36.32712		1.554256						2		3611		8907		5549.693134		282.168373

				3		22		87		38.769371		7.087118						3		18		77		34.278419		6.31113						3		1680		7680		3439.069186		693.183625						3		16		150		71.597109		15.571707						3		14		132		63.311394		13.797186						3		1484		13671		6440.146293		1448.738729						3		23		99		37.247645		3.156927						3		20		88		33.213719		2.779281						3		1685		9277		3795.153019		345.949894

				4		14		167		88.530956		15.106513						4		14		167		88.625399		15.120601						4		1735		14613		7954.316577		1297.390471						4		12		129		70.67947		11.454236						4		12		129		70.795041		11.450109						4		1218		11138		6145.492443		1016.498198						4		17		144		23.269529		12.94812						4		17		144		23.195067		12.928435						4		1494		12837		2258.098069		1180.265266

				5		15		192		108.13902		17.319805						5		16		185		104.475536		16.536469						5		171		2390		1335.738658		222.532724						5		15		227		123.103383		28.41363						5		15		218		119.17191		27.209903						5		132		2722		1442.881421		349.951202						5		10		189		21.459517		11.848769						5		10		182		21.756576		11.325906						5		105		2642		334.336095		149.909439

				6		8		120		43.265791		11.531814						6		8		107		39.430803		10.122979						6		27		690		242.208437		67.561857						6		9		155		72.8615		16.623003						6		9		139		65.954523		14.693823						6		26		861		396.191379		93.815818						6		4		116		11.431539		4.772862						6		5		104		11.949703		4.195774						6		22		715		87.568943		27.272293

		Region:		Region		#13										Region:		Region		#13										Region:		Region		#13																																																				Region:		Region		#13										Region:		Region		#13										Region:		Region		#13

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev																																																Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		72		164		94.112042		6.042579						1		62		145		82.03782		5.467166						1		4726		11146		6300.627003		428.7993																																																1		72		179		87.30587		11.65455						1		62		159		76.32943		10.548072						1		4638		13804		5762.639044		848.213317

				2		30		83		40.103144		3.522193						2		29		81		38.909427		3.392216						2		4063		11511		5446.462587		499.082851																																																2		24		109		35.33707		8.566989						2		23		107		34.491085		8.384631						2		3278		15024		4771.883969		1213.017715

				3		25		127		49.911854		6.450707						3		22		113		44.255076		5.734473						3		2263		11871		4532.599256		611.439636																																																3		20		170		37.447873		17.609715						3		18		151		33.38153		15.663423						3		1415		15626		3273.7091		1700.901471

				4		56		131		70.813033		7.387193						4		56		131		70.903645		7.377157						4		4964		11241		6297.359468		644.250614																																																4		20		181		111.089992		16.482764						4		19		181		110.900245		16.491602						4		2276		15906		9952.062863		1417.266023

				5		96		232		148.527072		10.977606						5		92		222		143.111101		10.486679						5		1023		2881		1822.097656		142.984613																																																5		22		255		100.019687		33.033936						5		22		255		96.915505		31.595468						5		158		3181		1237.438187		427.452676

				6		34		164		73.164384		10.420978						6		31		145		65.684428		9.15647						6		160		929		409.142939		61.746868																																																6		9		161		37.7473		22.145821						6		10		142		34.892605		19.397921						6		12		932		211.084617		128.256454

		Region:		Region		#14										Region:		Region		#14										Region:		Region		#14																																																				Region:		Region		#14										Region:		Region		#14										Region:		Region		#14

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev																																																Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		72		195		95.061397		6.771423						1		63		174		82.919008		6.128992						1		4744		12841		6346.471647		479.756143																																																1		70		155		79.691208		5.377092						1		61		137		69.397342		4.862539						1		4645		10693		5231.048874		403.422749

				2		28		105		41.496373		4.106951						2		27		102		40.139856		3.936111						2		4032		14013		5622.735703		574.095731																																																2		23		80		29.800668		3.865126						2		22		78		29.113931		3.769103						2		3054		11157		4003.584757		541.439562

				3		26		150		51.053699		7.495504						3		22		132		45.092466		6.625741						3		2299		12769		4618.084324		704.52683																																																3		20		126		26.240175		7.599657						3		18		111		23.350422		6.790544						3		1506		11863		2184.217121		737.73064

				4		53		155		79.371065		6.905423						4		53		156		79.424123		6.916743						4		5370		13558		7073.09048		606.60557																																																4		14		161		107.933241		17.775365						4		14		161		107.746253		17.782743						4		1628		13917		9671.939912		1544.819068

				5		83		237		149.863239		11.942437						5		81		227		144.386697		11.401912						5		806		2926		1839.5135		153.77407																																																5		10		240		75.710732		17.48274						5		11		231		73.688374		16.716202						5		105		3022		932.443573		230.222924

				6		29		165		71.84389		11.363241						6		27		146		64.537929		9.987342						6		126		919		402.438182		66.514371																																																6		2		142		23.118875		10.668067						6		4		126		22.080268		9.343674						6		5		820		128.017579		63.126089

		Region:		Region		#15										Region:		Region		#15										Region:		Region		#15																																																				Region:		Region		#15										Region:		Region		#15										Region:		Region		#15

		Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev																																																Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		62		168		96.803658		6.152511						1		53		149		84.520603		5.546626						1		4154		11856		6451.430064		434.514885																																																1		77		232		86.67101		6.298235						1		67		207		75.728917		5.713286						1		4922		19238		5683.982058		463.449907

				2		20		87		42.173577		3.734018						2		19		85		40.721096		3.601326						2		2416		12163		5700.226538		526.271075																																																2		24		107		32.83772		4.478972						2		24		105		32.002958		4.371797						2		3295		18863		4421.035289		622.204934

				3		17		132		51.935403		6.60033						3		14		116		45.77577		5.887165						3		1323		12505		4690.639191		626.59055																																																3		20		141		30.289604		9.947791						3		18		125		26.996537		8.838824						3		1669		15587		2576.957777		959.358729

				4		9		128		78.064694		6.506534						4		9		128		78.09068		6.522946						4		798		11399		6892.433667		561.280428																																																4		14		174		117.326451		20.411122						4		13		174		117.000915		20.429052						4		1669		15149		10559.188197		1778.340343

				5		8		224		147.286676		12.444319						5		9		215		141.943802		11.882826						5		50		2773		1798.567482		162.19857																																																5		5		255		85.536483		24.365795						5		6		246		83.130682		23.299709						5		63		3173		1056.39368		316.291826

				6		3		155		71.022765		9.624193						6		4		137		63.816272		8.458858						6		9		903		397.469182		57.385497																																																6		0		161		27.310007		14.803591						6		2		142		25.740636		12.985819						6		-8		1105		151.627974		85.938683





L57 (2)

		L5 TM IC NIOB														L5 TM LUT NIOB														L7 ETM+ NIOB														L5 TM IC RVPN														L5 TM LUT RVPN														L7 ETM+ RVPN														L5 TM IC DC														L5 TM LUT DC														L7 ETM+ DC

				Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev						Band		Min		Max		Mean		Stdev

				1		66		117		81.848617		5.655809						1		57		103		70.957079		5.121992						1		4331		8458		5428.990509		429.337128						1		172		242		209.774899		11.044463						1		153		217		187.695715		10.033082						1		11612		16638		14358.487912		788.032661						1		79		114		99.085751		2.897375						1		69		101		87.014223		2.61134						1		5218		9714		7303.917367		233.31754

				1		67		186		97.80028		8.11855						1		58		165		85.394077		7.346415						1		4429		12658		6536.795115		567.938262						1		99		185		127.666867		5.587078						1		87		166		113.050841		5.08011						1		6817		12742		8493.375582		381.563614						1		72		167		94.116264		3.385521						1		62		148		82.547189		3.064373						1		5004		11429		6983.969216		250.018963

				1		64		158		89.852237		5.536549						1		54		140		78.199983		5.022111						1		4243		10770		6030.489314		388.058128						1		57		202		89.137155		11.044713						1		48		181		78.000295		10.04708						1		3826		13761		5779.064361		755.895877						1		84		120		92.969296		2.807413						1		73		106		81.480286		2.561779						1		5487		9133		6666.395998		202.736386

				1		74		164		92.438008		5.662398						1		64		146		80.570249		5.119892						1		4736		11323		6125.549107		392.459228						1		79		201		128.731335		9.349104						1		69		179		114.044141		8.489462						1		5135		14131		8575.700831		651.481024						1		77		160		93.929961		3.801236						1		67		142		82.356056		3.441877						1		4902		10878		6763.918118		296.395822

				1		66		162		91.560561		6.628698						1		57		144		79.722501		6.012401						1		4249		10986		6004.845245		480.672798						1		93		212		141.614285		6.264328						1		82		189		125.718845		5.702553						1		5873		12901		9435.007604		494.082846						1		87		123		95.232633		2.681684						1		76		108		83.537663		2.413342						1		6291		8662		6982.038422		226.155456

				1		74		185		102.7768		8.980651						1		64		165		89.878889		8.134607						1		4637		13143		6814.523765		636.110725						1		85		218		148.009654		11.482662						1		74		195		131.555503		10.440548						1		6362		13774		9802.293015		754.562116						1		77		148		96.565098		4.76341						1		67		131		84.76675		4.321746						1		4929		11006		7137.809052		553.332345

				1		69		132		86.142831		3.946491						1		59		117		74.807405		3.589944						1		4512		8627		5669.887655		282.945797						1		124		179		150.77403		5.506467						1		110		159		134.026229		5.011297						1		8138		12078		9997.128339		373.302578						1		75		194		83.643794		4.832666						1		65		173		72.986889		4.381314						1		4894		12383		5560.571961		361.445626

				1		70		104		92.816676		3.510783						1		60		91		80.815919		3.198127						1		4635		7494		6787.223023		226.825529						1		73		183		113.846944		12.484279						1		64		163		100.488873		11.341766						1		4708		12715		7530.97635		859.738364						1		75		185		84.455083		4.579117						1		65		164		73.772913		4.150772						1		4973		11100		5660.189578		336.173552

				1		69		119		98.231957		4.307305						1		60		104		85.787824		3.907057						1		4558		8425		7176.839263		356.675837						1		83		182		126.50369		12.469404						1		72		163		112.03769		11.331185						1		5665		12652		8400.956424		874.844425						1		75		225		87.693206		5.979755						1		65		201		76.688503		5.418754						1		5048		15400		5855.881479		433.721848

				1		67		164		89.56974		6.003083						1		57		145		77.917664		5.440028						1		4476		11001		5992.811889		429.150907						1		82		250		136.219652		24.418702						1		71		224		120.818732		22.208508						1		5460		16990		9083.0517		1675.806994						1		75		178		85.849859		7.475694						1		66		158		74.970696		6.776385						1		4819		12623		5592.180856		562.269

				1		64		110		79.895851		4.164206						1		55		97		69.178797		3.762533						1		4271		7575		5286.203447		317.120159						1		106		175		139.797097		8.853218						1		93		156		124.076281		8.05704						1		6780		11911		9316.855225		606.852791						1		71		255		87.584735		12.162969						1		62		255		76.469269		11.007645						1		4582		15255		5869.708081		883.881961

				1		70		125		85.035541		5.759772						1		60		110		73.81705		5.205341						1		4555		8305		5662.27971		428.867572						1		62		191		116.54611		16.000574						1		53		170		102.945066		14.551124						1		3829		12964		7769.055863		1109.203679						1		77		123		98.432041		3.334722						1		67		109		86.430207		3.014379						1		4994		8894		7166.369673		315.091399

				1		72		164		94.112042		6.042579						1		62		145		82.03782		5.467166						1		4726		11146		6300.627003		428.7993																																																1		72		179		87.30587		11.65455						1		62		159		76.32943		10.548072						1		4638		13804		5762.639044		848.213317

				1		72		195		95.061397		6.771423						1		63		174		82.919008		6.128992						1		4744		12841		6346.471647		479.756143																																																1		70		155		79.691208		5.377092						1		61		137		69.397342		4.862539						1		4645		10693		5231.048874		403.422749

				1		62		168		96.803658		6.152511						1		53		149		84.520603		5.546626						1		4154		11856		6451.430064		434.514885																																																1		77		232		86.67101		6.298235						1		67		207		75.728917		5.713286						1		4922		19238		5683.982058		463.449907

				2		23		54		34.930557		2.92354						2		23		53		33.690084		2.967289						2		3187		7859		4664.725021		414.579144						2		92		126		110.255385		5.340753						2		89		124		107.902142		5.254157						2		12797		17886		15485.654295		779.401381						2		27		45		37.528839		1.753525						2		27		44		36.64345		1.723702						2		3738		8583		5702.921769		272.399924

				2		22		97		42.758474		4.872201						2		21		94		41.355266		4.718929						2		2969		13149		5806.034788		678.990482						2		42		100		60.715986		3.280046						2		40		98		59.068162		3.267366						2		6188		13546		8187.349861		456.399217						2		23		72		33.714063		2.176904						2		22		70		32.787459		2.135316						2		3180		10431		5170.934432		283.274395

				2		20		81		38.648773		3.373699						2		19		79		37.448997		3.264948						2		2875		11329		5214.855175		463.424346						2		20		107		39.344799		6.777857						2		19		105		38.150218		6.653391						2		2693		13864		5121.209285		926.951917						2		29		60		34.398889		2.439836						2		28		59		33.509338		2.350175						2		4065		9483		5029.453551		328.82025

				2		30		83		39.862129		3.235592						2		29		80		38.571969		3.092151						2		4031		11590		5338.0773		443.929216						2		34		108		60.859539		5.298022						2		33		106		59.155902		5.225306						2		4246		15145		8196.388346		748.831838						2		27		85		34.964176		2.94688						2		26		82		34.061631		2.854203						2		3654		11603		5121.551927		396.309523

				2		21		76		39.656651		3.426728						2		20		74		38.394752		3.294856						2		2617		10745		5294.497355		480.947637						2		40		113		69.358336		3.717695						2		38		111		67.589193		3.660557						2		5197		13721		9376.847105		588.702329						2		29		52		34.474063		1.805878						2		28		51		33.583488		1.742845						2		4439		7731		5169.266475		281.249211

				2		28		93		45.502633		5.356514						2		27		91		44.056115		5.24336						2		3730		13293		6179.360277		761.132712						2		30		110		72.621561		7.085924						2		28		108		70.787725		6.966075						2		5445		14280		9817.351216		958.406878						2		26		71		36.645019		2.480395						2		25		69		35.655161		2.449685						2		3397		9736		5530.659884		513.615474

				2		23		66		36.961945		2.141857						2		22		64		35.808975		2.074015						2		3197		8149		4900.214698		302.54599						2		60		91		75.615935		3.40009						2		58		89		73.847311		3.356119						2		8130		12965		10272.212206		476.174682						2		23		97		30.927747		3.367971						2		23		95		30.195148		3.304409						2		3196		13380		4231.264371		467.298266

				2		27		41		35.853966		1.727034						2		25		40		34.819705		1.732339						2		3545		6046		5310.038091		215.698136						2		28		95		51.431611		7.621812						2		27		93		49.914127		7.538968						2		3615		13084		6864.516387		1071.445185						2		24		92		31.721109		3.246626						2		22		91		31.005552		3.255817						2		3204		10804		4312.092465		425.009958

				2		25		57		38.659109		2.401774						2		24		55		37.514497		2.348257						2		3562		8111		5729.503324		334.669372						2		33		94		60.403017		7.714156						2		32		91		58.67611		7.601559						2		4367		13165		8110.981193		1104.131412						2		26		98		33.226582		4.186042						2		25		96		32.38358		4.104218						2		3548		15166		4505.551788		575.851931

				2		25		88		38.496522		3.448882						2		24		86		37.316443		3.346915						2		3316		11588		5204.268232		487.086357						2		32		132		64.801946		14.241965						2		30		129		63.091589		14.01637						2		4079		17747		8791.810967		2002.875072						2		25		84		32.711424		5.585553						2		24		82		31.996681		5.450564						2		3351		11985		4373.497275		801.749776

				2		22		55		33.890688		2.219526						2		21		53		32.719488		2.292832						2		2863		7438		4527.780421		304.909842						2		45		94		69.179836		5.766484						2		44		92		67.476594		5.682761						2		6098		13330		9404.93098		780.710922						2		25		132		35.700967		8.957339						2		25		129		35.05713		8.809504						2		3346		14470		4810.932883		1239.674717

				2		24		64		36.290065		3.227932						2		23		63		35.118025		3.203292						2		3251		8296		4907.165901		467.183304						2		19		100		52.544303		9.049223						2		18		98		50.983857		8.878888						2		2443		13863		7067.747608		1269.314088						2		27		63		37.282799		1.584679						2		26		62		36.32712		1.554256						2		3611		8907		5549.693134		282.168373

				2		30		83		40.103144		3.522193						2		29		81		38.909427		3.392216						2		4063		11511		5446.462587		499.082851																																																2		24		109		35.33707		8.566989						2		23		107		34.491085		8.384631						2		3278		15024		4771.883969		1213.017715

				2		28		105		41.496373		4.106951						2		27		102		40.139856		3.936111						2		4032		14013		5622.735703		574.095731																																																2		23		80		29.800668		3.865126						2		22		78		29.113931		3.769103						2		3054		11157		4003.584757		541.439562

				2		20		87		42.173577		3.734018						2		19		85		40.721096		3.601326						2		2416		12163		5700.226538		526.271075																																																2		24		107		32.83772		4.478972						2		24		105		32.002958		4.371797						2		3295		18863		4421.035289		622.204934

				3		22		72		36.860117		6.456889						3		19		64		32.515393		5.762668						3		1709		6961		3218.844541		628.02733						3		132		182		156.932368		7.181165						3		117		161		139.103793		6.345316						3		12264		15721		14614.66075		664.067121						3		22		54		38.360858		2.929598						3		20		48		34.274638		2.574571						3		1924		6622		4030.168979		302.510831

				3		22		146		53.4388		8.849106						3		19		129		47.22968		7.848357						3		1888		13481		4849.225007		825.131375						3		59		148		86.392174		5.494473						3		52		132		76.516386		4.886065						3		5827		13250		7811.939232		511.921422						3		20		94		32.685482		3.090472						3		18		84		29.114048		2.81827						3		1638		8701		3543.557627		296.440243

				3		18		127		47.893563		6.259285						3		16		112		42.325689		5.534612						3		1764		11836		4325.065707		576.423727						3		20		157		50.919307		11.569583						3		18		140		45.160622		10.248104						3		1816		13495		4443.388903		1047.981564						3		24		80		32.276735		2.867871						3		21		71		28.863033		2.520472						3		2142		9305		3253.433641		268.95552

				3		27		121		48.04701		6.088975						3		24		107		42.38393		5.405424						3		2235		11401		4281.883646		561.339821						3		37		168		87.643452		7.555925						3		33		149		77.531368		6.708708						3		3134		15319		7917.345291		700.401154						3		22		127		33.814353		5.495725						3		20		113		30.285911		4.81067						3		1725		11233		3425.627029		496.242312

				3		19		111		45.748083		6.894879						3		16		98		40.44642		6.091287						3		1418		9606		4049.274332		658.335509						3		58		173		102.626811		5.30241						3		51		154		90.91279		4.701827						3		4767		13453		9313.964444		578.982199						3		27		56		33.451137		1.807994						3		24		49		29.966191		1.538607						3		2868		5396		3512.304883		223.429993

				3		24		137		57.070144		9.766033						3		21		122		50.501152		8.649264						3		1942		13117		5185.97664		930.494811						3		34		162		106.895409		11.303874						3		30		144		94.702149		10.031705						3		5150		14248		9694.13848		999.785702						3		22		96		38.250778		4.432815						3		20		85		33.980106		3.935176						3		1680		8738		3978.028897		604.116265

				3		22		90		42.409939		4.10703						3		19		79		37.485674		3.613488						3		1909		7480		3734.557707		392.74246						3		88		137		112.447257		5.358583						3		78		122		99.778636		4.762223						3		7961		13072		10238.400594		496.181475						3		20		149		27.14279		6.569445						3		18		133		24.218361		5.890538						3		1683		13572		2340.412402		632.391741

				3		25		49		40.205565		2.434052						3		22		43		35.667045		2.178687						3		2102		4675		4051.002808		211.148614						3		32		148		72.308055		12.899423						3		29		131		63.999004		11.484465						3		2813		13217		6483.721424		1203.62342						3		20		126		28.739988		6.375533						3		17		112		25.633496		5.72332						3		1681		11307		2483.242361		592.246712

				3		20		72		39.665884		3.662416						3		18		64		35.110469		3.250348						3		1804		6984		3973.309704		323.028195						3		41		139		87.326293		13.548699						3		36		123		77.199808		12.053912						3		3770		12569		7875.329328		1296.055076						3		23		133		31.625549		7.798138						3		20		118		28.218287		6.94732						3		1752		13182		2730.13709		742.339841

				3		23		132		46.228299		6.74631						3		21		117		40.910708		5.977814						3		1908		11990		4162.296245		637.947513						3		38		201		93.436215		22.776799						3		34		178		82.754211		20.203797						3		3319		15716		8489.331782		2112.085187						3		21		130		30.945877		11.606854						3		19		116		27.732683		10.308972						3		1612		12761		2607.451864		1146.809496

				3		19		74		34.838421		4.93027						3		17		66		30.814857		4.397183						3		1482		6837		3023.789588		473.805737						3		60		145		100.574727		9.35092						3		54		128		89.158826		8.300252						3		5550		13401		9160.873425		833.937845						3		19		184		37.745175		18.831965						3		18		163		33.706097		16.74525						3		1525		13134		3296.16172		1788.754137

				3		22		87		38.769371		7.087118						3		18		77		34.278419		6.31113						3		1680		7680		3439.069186		693.183625						3		16		150		71.597109		15.571707						3		14		132		63.311394		13.797186						3		1484		13671		6440.146293		1448.738729						3		23		99		37.247645		3.156927						3		20		88		33.213719		2.779281						3		1685		9277		3795.153019		345.949894

				3		25		127		49.911854		6.450707						3		22		113		44.255076		5.734473						3		2263		11871		4532.599256		611.439636																																																3		20		170		37.447873		17.609715						3		18		151		33.38153		15.663423						3		1415		15626		3273.7091		1700.901471

				3		26		150		51.053699		7.495504						3		22		132		45.092466		6.625741						3		2299		12769		4618.084324		704.52683																																																3		20		126		26.240175		7.599657						3		18		111		23.350422		6.790544						3		1506		11863		2184.217121		737.73064

				3		17		132		51.935403		6.60033						3		14		116		45.77577		5.887165						3		1323		12505		4690.639191		626.59055																																																3		20		141		30.289604		9.947791						3		18		125		26.996537		8.838824						3		1669		15587		2576.957777		959.358729

				4		17		172		86.041219		17.680375						4		18		172		86.120701		17.689928						4		2564		15072		7648.542557		1520.865652						4		105		140		122.109641		5.171821						4		105		141		122.262276		5.190115						4		9307		12577		10888.205948		479.156343						4		14		126		20.649263		4.486482						4		14		126		20.576851		4.490435						4		1262		10925		2098.574668		377.784754

				4		17		145		78.119428		7.104276						4		17		145		78.148873		7.119115						4		2065		12320		6938.56844		611.151736						4		56		127		79.244097		5.327963						4		57		127		79.372983		5.352603						4		5390		10734		6903.707069		474.690959						4		10		169		19.990372		8.672762						4		10		169		19.806224		8.689659						4		1069		14437		2079.795592		847.540088

				4		13		146		73.477712		7.258426						4		13		146		73.559609		7.246346						4		1530		12253		6538.381757		614.92967						4		17		192		67.278784		9.327957						4		17		192		67.425134		9.322592						4		1538		16108		5763.89902		808.382179						4		14		118		18.275704		3.141828						4		13		118		17.825044		3.366429						4		1441		10224		1710.08873		279.521368

				4		54		150		77.059677		6.906418						4		54		150		77.08814		6.919416						4		5013		12330		6785.692547		569.960745						4		37		139		81.451835		5.709256						4		37		139		81.574056		5.717703						4		3145		12094		7116.403465		497.598812						4		13		146		23.146356		16.512595						4		12		145		22.768987		16.535091						4		1396		12896		2173.313958		1477.842252

				4		11		159		85.427077		11.323279						4		11		159		85.498811		11.332931						4		1363		13830		7511.418022		967.097753						4		57		145		91.650454		4.21366						4		57		145		91.750972		4.191746						4		4833		10634		7987.623457		452.207626						4		14		39		20.782062		1.081838						4		13		39		20.398047		1.53						4		1469		2636		2031.129665		131.581874

				4		29		165		84.428194		7.683169						4		29		166		84.510361		7.696959						4		2862		14705		7536.314758		658.01645						4		22		133		92.852603		9.8194						4		22		134		92.969904		9.819258						4		4182		10978		8072.685234		819.984931						4		15		141		30.131115		24.099547						4		14		141		30.040282		24.045869						4		1380		12164		3038.6003		2119.247304

				4		18		169		80.671643		8.651996						4		18		169		80.733295		8.654868						4		2209		14086		7077.686855		737.210183						4		78		119		98.945563		4.338081						4		78		119		99.085234		4.375349						4		6695		10479		8633.761231		383.988805						4		14		172		109.668629		19.152078						4		13		172		109.399494		19.156969						4		1494		14970		9845.76886		1641.86619

				4		21		120		26.29576		3.09577						4		21		120		26.374692		3.107105						4		1997		9845		2521.736172		262.824083						4		27		126		66.549914		10.696576						4		27		127		66.672923		10.699141						4		2542		10410		5749.126561		940.658058						4		14		170		111.550816		26.826904						4		13		169		111.379945		26.834141						4		1464		14502		9999.80954		2310.115728

				4		10		127		26.571674		9.122972						4		10		128		26.624876		9.139287						4		1495		10788		2571.573675		810.908218						4		38		120		81.263463		10.461996						4		38		121		81.365481		10.450501						4		3392		10377		7067.874592		947.296929						4		18		170		105.166738		26.438593						4		18		170		104.974818		26.433964						4		1530		14764		9420.524463		2335.084095

				4		40		130		74.474698		7.161556						4		40		130		74.549267		7.148567						4		3806		11528		6622.360802		603.766289						4		27		164		82.827202		19.529058						4		27		164		82.945647		19.522215						4		2475		13953		7230.976104		1735.942844						4		21		155		112.68035		17.598545						4		20		155		112.441452		17.626116						4		1863		13895		10145.656571		1557.376907

				4		21		174		88.844675		15.895362						4		21		174		88.936519		15.909332						4		1892		15177		7932.461265		1357.085982						4		60		125		94.373577		8.046492						4		60		125		94.489121		8.052294						4		5302		11043		8294.608035		655.38194						4		16		166		109.209745		22.83794						4		14		165		109.086217		22.869026						4		1538		14146		9733.741692		1952.75115

				4		14		167		88.530956		15.106513						4		14		167		88.625399		15.120601						4		1735		14613		7954.316577		1297.390471						4		12		129		70.67947		11.454236						4		12		129		70.795041		11.450109						4		1218		11138		6145.492443		1016.498198						4		17		144		23.269529		12.94812						4		17		144		23.195067		12.928435						4		1494		12837		2258.098069		1180.265266

				4		56		131		70.813033		7.387193						4		56		131		70.903645		7.377157						4		4964		11241		6297.359468		644.250614																																																4		20		181		111.089992		16.482764						4		19		181		110.900245		16.491602						4		2276		15906		9952.062863		1417.266023

				4		53		155		79.371065		6.905423						4		53		156		79.424123		6.916743						4		5370		13558		7073.09048		606.60557																																																4		14		161		107.933241		17.775365						4		14		161		107.746253		17.782743						4		1628		13917		9671.939912		1544.819068

				4		9		128		78.064694		6.506534						4		9		128		78.09068		6.522946						4		798		11399		6892.433667		561.280428																																																4		14		174		117.326451		20.411122						4		13		174		117.000915		20.429052						4		1669		15149		10559.188197		1778.340343

				5		25		177		102.411193		14.504347						5		25		170		99.009746		13.853865						5		305		2676		1251.524148		183.723341						5		167		227		196.128836		8.264306						5		161		218		189.13813		7.902878						5		2031		2778		2389.681728		105.943594						5		8		86		19.95341		3.113853						5		8		84		20.24691		2.938214						5		65		1173		332.809293		37.140356

				5		33		236		150.861705		12.422614						5		33		226		145.35447		11.866982						5		238		2939		1844.405653		161.867868						5		89		212		132.978325		10.164961						5		86		204		128.594485		9.735594						5		1002		2687		1562.45479		125.928632						5		4		203		19.626406		8.702222						5		5		196		19.981338		8.307987						5		53		2262		340.520942		119.4338

				5		16		236		142.494413		14.654059						5		16		226		137.319371		13.994899						5		157		2985		1752.243783		189.184029						5		20		220		93.677872		20.492488						5		20		211		90.944541		19.63093						5		195		2748		1061.746248		243.055605						5		6		167		15.746008		3.716937						5		7		161		16.531656		3.551341						5		118		2377		243.132786		47.214464

				5		73		218		140.629895		11.335279						5		71		210		135.585481		10.824424						5		649		2676		1700.808964		144.348803						5		60		237		152.448327		16.169507						5		59		228		147.269827		15.480955						5		644		2913		1804.186937		198.703225						5		1		214		23.311175		21.164976						5		3		206		23.560323		20.239775						5		105		2673		341.795164		265.315746

				5		17		205		132.96299		16.208713						5		17		197		128.165389		15.481499						5		186		2610		1617.251009		205.312041						5		92		216		144.219379		8.339867						5		89		208		139.36417		7.996177						5		965		2414		1697.350004		119.983272						5		9		64		22.541751		1.759056						5		10		62		22.790501		1.776043						5		105		478		349.595598		33.154944

				5		23		237		153.92143		15.897						5		23		228		148.235387		15.187301						5		168		2964		1900.467824		204.827026						5		27		230		161.71776		20.853993						5		27		222		156.122819		19.975621						5		879		2690		1908.005218		242.239756						5		6		192		25.150366		15.023961						5		7		185		25.246965		14.402657						5		82		2597		404.751551		169.499377

				5		22		203		128.579964		11.277671						5		22		195		123.982639		10.773927						5		146		2430		1561.396927		142.992248						5		133		237		176.676577		6.763445						5		129		228		170.427081		6.483277						5		1547		2761		2092.496727		76.377838						5		3		239		76.225942		16.285999						5		4		230		74.199162		15.57494						5		37		3123		940.435114		208.989045

				5		20		122		29.394851		3.592608						5		21		118		29.307306		3.441832						5		291		1389		407.048386		37.117068						5		48		226		117.091224		20.219754						5		47		218		113.394797		19.364015						5		476		2695		1364.167549		246.678993						5		5		210		78.499603		20.916987						5		6		202		76.32794		20.015836						5		49		2803		972.868972		267.69433

				5		10		156		31.984193		12.714466						5		11		150		31.814019		12.140759						5		173		1938		441.92345		149.129613						5		59		209		129.798462		15.766794						5		58		202		125.568441		15.097351						5		662		2443		1521.160269		200.685517						5		8		208		78.529172		23.725744						5		8		200		76.370063		22.6875						5		77		3170		964.621957		308.492022

				5		57		233		138.861253		12.761585						5		56		224		133.885739		12.183828						5		628		2901		1704.085956		167.330899						5		41		255		145.435867		37.357872						5		41		255		140.590124		35.780662						5		412		3180		1719.868669		458.356314						5		12		223		85.019831		24.081277						5		13		215		82.622265		23.029826						5		102		3179		1050.40665		325.127456

				5		17		168		100.781172		13.383459						5		18		162		97.462767		12.789578						5		183		1958		1230.331671		168.453102						5		107		244		182.244479		15.968302						5		104		235		175.771577		15.289555						5		1240		3034		2174.750535		172.874552						5		4		255		94.784123		39.319252						5		5		255		91.863378		37.597779						5		66		3169		1177.890821		502.412763

				5		15		192		108.13902		17.319805						5		16		185		104.475536		16.536469						5		171		2390		1335.738658		222.532724						5		15		227		123.103383		28.41363						5		15		218		119.17191		27.209903						5		132		2722		1442.881421		349.951202						5		10		189		21.459517		11.848769						5		10		182		21.756576		11.325906						5		105		2642		334.336095		149.909439

				5		96		232		148.527072		10.977606						5		92		222		143.111101		10.486679						5		1023		2881		1822.097656		142.984613																																																5		22		255		100.019687		33.033936						5		22		255		96.915505		31.595468						5		158		3181		1237.438187		427.452676

				5		83		237		149.863239		11.942437						5		81		227		144.386697		11.401912						5		806		2926		1839.5135		153.77407																																																5		10		240		75.710732		17.48274						5		11		231		73.688374		16.716202						5		105		3022		932.443573		230.222924

				5		8		224		147.286676		12.444319						5		9		215		141.943802		11.882826						5		50		2773		1798.567482		162.19857																																																5		5		255		85.536483		24.365795						5		6		246		83.130682		23.299709						5		63		3173		1056.39368		316.291826

				6		10		113		41.158963		9.706014						6		10		101		37.582653		8.517274						6		58		699		227.912308		56.171053						6		92		143		115.769803		7.240582						6		83		128		103.927823		6.403011						6		519		814		652.466213		42.671858						6		3		31		11.240807		1.588417						6		4		29		11.760795		1.483638						6		19		352		91.683324		9.362909

				6		13		165		75.884879		11.618701						6		13		146		68.078093		10.208081						6		54		931		423.912213		68.810439						6		53		143		82.230208		7.842123						6		48		128		74.242334		6.934054						6		279		865		450.168823		44.715276						6		0		108		10.835226		3.660203						6		2		96		11.441483		3.259577						6		0		648		92.340471		21.926935

				6		8		162		67.069992		10.603735						6		8		144		60.343692		9.313632						6		31		930		375.163531		62.818425						6		11		138		52.114668		13.281389						6		12		123		47.590166		11.747736						6		50		775		275.708315		73.820331						6		1		98		8.844239		1.937046						6		3		88		9.576999		1.749897						6		26		703		65.428988		10.94247

				6		29		153		66.112599		9.516754						6		27		135		59.511541		8.353488						6		132		817		365.350341		55.487792						6		33		165		90.090014		10.106266						6		31		147		81.192166		8.945687						6		156		937		493.758008		56.948044						6		3		142		12.416718		9.884533						6		4		127		12.819371		8.657759						6		10		856		87.980115		55.003499

				6		8		133		57.578888		10.989878						6		8		118		51.997667		9.653055						6		38		780		320.13188		64.182865						6		53		147		96.700122		6.039781						6		49		131		87.051842		5.350238						6		258		752		529.061775		40.481997						6		3		22		13.2631		1.586186						6		4		21		13.559277		1.340941						6		22		137		97.435773		10.861617

				6		10		164		78.815446		13.465305						6		10		145		70.655587		11.831026						6		36		964		444.994632		80.260919						6		16		152		108.878105		14.309088						6		15		136		97.807793		12.656695						6		206		841		597.549429		76.301395						6		2		126		12.364641		4.523342						6		4		112		12.847475		3.94655						6		14		747		98.794198		23.62808

				6		12		114		53.381078		7.781881						6		12		102		48.30551		6.83147						6		31		684		295.9703		45.202026						6		82		147		110.690015		4.618327						6		74		131		99.41075		4.116369						6		435		811		609.512755		26.198662						6		0		141		23.52661		9.805591						6		2		125		22.417172		8.603565						6		0		818		131.644879		56.793773

				6		10		55		18.432993		2.263228						6		10		50		17.608366		1.937388						6		77		322		116.587085		10.91175						6		29		150		75.268409		14.39867						6		27		134		68.076489		12.729517						6		125		834		408.098858		81.414801						6		0		135		24.595812		9.608688						6		2		120		23.366374		8.445242						6		0		682		138.836023		56.501389

				6		4		94		19.47927		5.798366						6		5		84		18.533375		5.073047						6		32		531		123.032165		32.078463						6		36		129		83.62733		11.911093						6		33		116		75.477705		10.531981						6		186		743		456.087265		69.851328						6		1		120		26.362564		11.135803						6		3		107		24.918973		9.775489						6		0		1101		146.162459		66.411721

				6		23		153		66.131569		10.696008						6		21		136		59.515162		9.388319						6		115		894		369.468689		64.196297						6		24		180		89.542437		20.812984						6		23		161		80.717476		18.40851						6		127		1022		490.146625		117.7024						6		3		148		28.448713		16.123831						6		5		132		26.732442		14.136242						6		14		1034		156.941557		97.75003

				6		8		101		38.381954		7.820843						6		8		90		35.149798		6.862566						6		32		465		211.543273		45.346437						6		62		158		109.818925		10.448871						6		57		141		98.631167		9.240177						6		325		928		605.623641		52.453401						6		0		164		37.248057		27.11145						6		2		145		34.449396		23.744202						6		4		1089		209.427633		155.298277

				6		8		120		43.265791		11.531814						6		8		107		39.430803		10.122979						6		27		690		242.208437		67.561857						6		9		155		72.8615		16.623003						6		9		139		65.954523		14.693823						6		26		861		396.191379		93.815818						6		4		116		11.431539		4.772862						6		5		104		11.949703		4.195774						6		22		715		87.568943		27.272293

				6		34		164		73.164384		10.420978						6		31		145		65.684428		9.15647						6		160		929		409.142939		61.746868																																																6		9		161		37.7473		22.145821						6		10		142		34.892605		19.397921						6		12		932		211.084617		128.256454

				6		29		165		71.84389		11.363241						6		27		146		64.537929		9.987342						6		126		919		402.438182		66.514371																																																6		2		142		23.118875		10.668067						6		4		126		22.080268		9.343674						6		5		820		128.017579		63.126089

				6		3		155		71.022765		9.624193						6		4		137		63.816272		8.458858						6		9		903		397.469182		57.385497																																																6		0		161		27.310007		14.803591						6		2		142		25.740636		12.985819						6		-8		1105		151.627974		85.938683





L57 (L)

		1		0.602431		0.762824		-1.52

		2		1.175100		1.442510		-2.84

		3		0.805765		1.039880		-1.17

		4		0.814549		0.872588		-1.51

		5		0.108078		0.119882		-0.37

		7		0.056980		0.065294		-0.15

				IC		LUT

		Band		Grescale		Grescale		Brescale

		NIOBRARA (Path 31 Row 30)																																														RVPN (Path 40 Row 33)																																														DC ( Path-15/ Row-33)

		L5 TM IC NIOB																L5 TM LUT NIOB														L7 ETM+ NIOB																L5 TM IC RVPN																L5 TM LUT RVPN														L7 ETM+ RVPN																L5 TM IC DC																L5 TM LUT DC																L5 ETM+ DC

		Band		Min		Max		Mean		Stdev		L*		% Diff				Band		Min		Max		Mean		Stdev		L*		% Diff				Band		Min		Max		Mean		Stdev		L*				Band		Min		Max		Mean		Stdev		L*		% Diff				Band		Min		Max		Mean		Stdev		L*		% Diff				Band		Min		Max		Mean		Stdev		L*				Band		Min		Max		Mean		Stdev		L*		% Diff				Band		Min		Max		Mean		Stdev		L*		% Diff				Band		Min		Max		Mean		Stdev		L*

		1		66		117		81.848617		5.655809		47.7881441879		-11.9760034417				1		57		103		70.957079		5.121992		52.6077628311		-3.0984439117				1		4331		8458		5428.990509		429.337128		54.28990509				1		172		242		209.774899		11.044463		124.8549021795		-13.0445330005				1		153		217		187.695715		10.033082		141.6587960992		-1.3414246908				1		11612		16638		14358.487912		788.032661		143.58487912				1		79		114		99.085751		2.897375		58.1723280607		-20.3546191205				1		69		101		87.014223		2.61134		64.8565376458		-11.2030785852				1		5218		9714		7303.917367		233.31754		73.03917367

		1		67		186		97.80028		8.11855		57.3979204807		-12.1925661262				1		58		165		85.394077		7.346415		63.6206513934		-2.6730220633				1		4429		12658		6536.795115		567.938262		65.36795115				1		99		185		127.666867		5.587078		75.3904783537		-11.2361420665				1		87		166		113.050841		5.08011		84.717894735		-0.2541522895				1		6817		12742		8493.375582		381.563614		84.93375582				1		72		167		94.116264		3.385521		55.1785550378		-20.9925569097				1		62		148		82.547189		3.064373		61.4489769017		-12.0142500615				1		5004		11429		6983.969216		250.018963		69.83969216

		1		64		158		89.852237		5.536549		52.6097729881		-12.760357827				1		54		140		78.199983		5.022111		58.132823832		-3.6018127135				1		4243		10770		6030.489314		388.058128		60.30489314				1		57		202		89.137155		11.044713		52.1789854238		-9.7103230483				1		48		181		78.000295		10.04708		57.9804970331		0.328519309				1		3826		13761		5779.064361		755.895877		57.79064361				1		84		120		92.969296		2.807413		54.4875859586		-18.2653026089				1		73		106		81.480286		2.561779		60.6351176877		-9.0436306126				1		5487		9133		6666.395998		202.736386		66.66395998

		1		74		164		92.438008		5.662398		54.1675215974		-11.5711577015				1		64		146		80.570249		5.119892		59.9409196232		-2.1460467035				1		4736		11323		6125.549107		392.459228		61.25549107				1		79		201		128.731335		9.349104		76.0317468754		-11.3404858988				1		69		179		114.044141		8.489462		85.4756078142		-0.328137025				1		5135		14131		8575.700831		651.481024		85.75700831				1		77		160		93.929961		3.801236		55.0663203352		-18.5881328329				1		67		142		82.356056		3.441877		61.3031760621		-9.367359284				1		4902		10878		6763.918118		296.395822		67.63918118

		1		66		162		91.560561		6.628698		53.6389203238		-10.6739339062				1		57		144		79.722501		6.012401		59.2942371028		-1.2560112982				1		4249		10986		6004.845245		480.672798		60.04845245				1		93		212		141.614285		6.264328		83.7928353268		-11.1894352991				1		82		189		125.718845		5.702553		94.3813522183		0.0331490759				1		5873		12901		9435.007604		494.082846		94.35007604				1		87		123		95.232633		2.681684		55.8510903308		-20.0074720946				1		76		108		83.537663		2.413342		62.2045342403		-10.9077743767				1		6291		8662		6982.038422		226.155456		69.82038422

		1		74		185		102.7768		8.980651		60.3959304008		-11.3717517415				1		64		165		89.878889		8.134607		67.0417736225		-1.6192826755				1		4637		13143		6814.523765		636.110725		68.14523765				1		85		218		148.009654		11.482662		87.6456038689		-10.5866313782				1		74		195		131.555503		10.440548		98.8336950205		0.8271175624				1		6362		13774		9802.293015		754.562116		98.02293015				1		77		148		96.565098		4.76341		56.6538085532		-20.6285736414				1		67		131		84.76675		4.321746		63.142111302		-11.5385255588				1		4929		11006		7137.809052		553.332345		71.37809052

		1		69		132		86.142831		3.946491		50.3751118222		-11.153245201				1		59		117		74.807405		3.589944		55.5448839117		-2.0353007123				1		4512		8627		5669.887655		282.945797		56.69887655				1		124		179		150.77403		5.506467		89.3109496669		-10.6633958889				1		110		159		134.026229		5.011297		100.7184241107		0.7473553358				1		8138		12078		9997.128339		373.302578		99.97128339				1		75		194		83.643794		4.832666		48.8696144632		-12.1140508459				1		65		173		72.986889		4.381314		54.1561506145		-2.6068703105				1		4894		12383		5560.571961		361.445626		55.60571961

		1		70		104		92.816676		3.510783		54.3956429394		-19.8558191546				1		60		91		80.815919		3.198127		60.1283225953		-11.4095376099				1		4635		7494		6787.223023		226.825529		67.87223023				1		73		183		113.846944		12.484279		67.0649283209		-10.9478967878				1		64		163		100.488873		11.341766		75.1353240574		-0.231629253				1		4708		12715		7530.97635		859.738364		75.3097635				1		75		185		84.455083		4.579117		49.3583601068		-12.7973375687				1		65		164		73.772913		4.150772		54.7557485863		-3.2616349121				1		4973		11100		5660.189578		336.173552		56.60189578

		1		69		119		98.231957		4.307305		57.6579760875		-19.6610457967				1		60		104		85.787824		3.907057		63.921011055		-10.9343142398				1		4558		8425		7176.839263		356.675837		71.76839263				1		83		182		126.50369		12.469404		74.6897444704		-11.0937603997				1		72		163		112.03769		11.331185		83.9450388366		-0.0768072112				1		5665		12652		8400.956424		874.844425		84.00956424				1		75		225		87.693206		5.979755		51.3091057838		-12.3802181315				1		65		201		76.688503		5.418754		56.9798306125		-2.6964073354				1		5048		15400		5855.881479		433.721848		58.55881479

		1		67		164		89.56974		6.003083		52.4395880379		-12.4958550189				1		57		145		77.917664		5.440028		57.9174641231		-3.3551107629				1		4476		11001		5992.811889		429.150907		59.92811889				1		82		250		136.219652		24.418702		80.542941174		-11.3261227237				1		71		224		120.818732		22.208508		90.6434284192		-0.2059754662				1		5460		16990		9083.0517		1675.806994		90.830517				1		75		178		85.849859		7.475694		50.1986164072		-10.2342758579				1		66		158		74.970696		6.776385		55.6694462055		-0.451277169				1		4819		12623		5592.180856		562.269		55.92180856

		1		64		110		79.895851		4.164206		46.6117374138		-11.8237921012				1		55		97		69.178797		3.762533		51.2512466427		-3.047154434				1		4271		7575		5286.203447		317.120159		52.86203447				1		106		175		139.797097		8.853218		82.6981049428		-11.2381775334				1		93		156		124.076281		8.05704		93.1283649775		-0.0431339454				1		6780		11911		9316.855225		606.852791		93.16855225				1		71		255		87.584735		12.162969		51.2437594908		-12.697942072				1		62		255		76.469269		11.007645		56.8125936557		-3.210529601				1		4582		15255		5869.708081		883.881961		58.69708081

		1		70		125		85.035541		5.759772		49.7080460002		-12.2119560565				1		60		110		73.81705		5.205341		54.7894173492		-3.2378826987				1		4555		8305		5662.27971		428.867572		56.6227971				1		62		191		116.54611		16.000574		68.6909895934		-11.5838644943				1		53		170		102.945066		14.551124		77.0089670264		-0.8773158742				1		3829		12964		7769.055863		1109.203679		77.69055863				1		77		123		98.432041		3.334722		57.7785128917		-19.375478062				1		67		109		86.430207		3.014379		64.4110362246		-10.1204108026				1		4994		8894		7166.369673		315.091399		71.66369673

		1		72		164		94.112042		6.042579		55.1760115741		-12.4277448136				1		62		145		82.03782		5.467166		61.0604180037		-3.0883466445				1		4726		11146		6300.627003		428.7993		63.00627003																																																		1		72		179		87.30587		11.65455		51.07576257		-11.3674096538				1		62		159		76.32943		10.548072		56.7059211103		-1.5973051976				1		4638		13804		5762.639044		848.213317		57.62639044

		1		72		195		95.061397		6.771423		55.7479324561		-12.1591719669				1		63		174		82.919008		6.128992		61.7326093586		-2.7292442285				1		4744		12841		6346.471647		479.756143		63.46471647																																																		1		70		155		79.691208		5.377092		46.4884541266		-11.1297652796				1		61		137		69.397342		4.862539		51.4179580138		-1.7062175248				1		4645		10693		5231.048874		403.422749		52.31048874

		1		62		168		96.803658		6.152511		56.7975244926		-11.9613420139				1		53		149		84.520603		5.546626		62.9543444629		-2.4180006009				1		4154		11856		6451.430064		434.514885		64.51430064																																																		1		77		232		86.67101		6.298235		50.6933032253		-10.813752211				1		67		207		75.728917		5.713286		56.2478353816		-1.041497303				1		4922		19238		5683.982058		463.449907		56.83982058

		2		23		54		34.930557		2.92354		38.2068975307		-18.0939983414				2		23		53		33.690084		2.967289		45.7582830708		-1.905722492				2		3187		7859		4664.725021		414.579144		46.64725021				2		92		126		110.255385		5.340753		126.7211029135		-18.1687124745				2		89		124		107.902142		5.254157		152.8099188564		-1.3216258445				2		12797		17886		15485.654295		779.401381		154.85654295				2		27		45		37.528839		1.753525		41.2601387089		-27.6508772518				2		27		44		36.64345		1.723702		50.0185430595		-12.293127829				2		3738		8583		5702.921769		272.399924		57.02921769

		2		22		97		42.758474		4.872201		47.4054827974		-18.3513628003				2		21		94		41.355266		4.718929		56.8153847577		-2.1442570839				2		2969		13149		5806.034788		678.990482		58.06034788				2		42		100		60.715986		3.280046		68.5073551486		-16.3253600839				2		40		98		59.068162		3.267366		82.3664143666		0.602045552				2		6188		13546		8187.349861		456.399217		81.87349861				2		23		72		33.714063		2.176904		36.7773954313		-28.8766935359				2		22		70		32.787459		2.135316		44.4562374821		-14.0266849895				2		3180		10431		5170.934432		283.274395		51.70934432

		2		20		81		38.648773		3.373699		42.5761731523		-18.3559816648				2		19		79		37.448997		3.264948		51.1805526625		-1.8562338839				2		2875		11329		5214.855175		463.424346		52.14855175				2		20		107		39.344799		6.777857		43.3940733049		-15.2659637793				2		19		105		38.150218		6.653391		52.1920709672		1.9135677975				2		2693		13864		5121.209285		926.951917		51.21209285				2		29		60		34.398889		2.439836		37.5821344639		-25.275909037				2		28		59		33.509338		2.350175		45.4975551584		-9.5377764264				2		4065		9483		5029.453551		328.82025		50.29453551

		2		30		83		39.862129		3.235592		44.0019877879		-17.5695942284				2		29		80		38.571969		3.092151		52.8004510022		-1.0871367446				2		4031		11590		5338.0773		443.929216		53.380773				2		34		108		60.859539		5.298022		68.6760442789		-16.2118223542				2		33		106		59.155902		5.225306		82.492980194		0.6455242379				2		4246		15145		8196.388346		748.831838		81.96388346				2		27		85		34.964176		2.94688		38.2464032176		-25.3226292289				2		26		82		34.061631		2.854203		46.2942433338		-9.6089544855				2		3654		11603		5121.551927		396.309523		51.21551927

		2		21		76		39.656651		3.426728		43.7605305901		-17.3471480748				2		20		74		38.394752		3.294856		52.5448137075		-0.7558032721				2		2617		10745		5294.497355		480.947637		52.94497355				2		40		113		69.358336		3.717695		78.6629806336		-16.1093491738				2		38		111		67.589193		3.660557		94.6580867944		0.9487365364				2		5197		13721		9376.847105		588.702329		93.76847105				2		29		52		34.474063		1.805878		37.6704714313		-27.126079467				2		28		51		33.583488		1.742845		45.6045172749		-11.7775848944				2		4439		7731		5169.266475		281.249211		51.69266475

		2		28		93		45.502633		5.356514		50.6301440383		-18.0657191542				2		27		91		44.056115		5.24336		60.7113864487		-1.7513403861				2		3730		13293		6179.360277		761.132712		61.79360277				2		30		110		72.621561		7.085924		82.4975963311		-15.9675613961				2		28		108		70.787725		6.966075		99.2720011898		1.1189260785				2		5445		14280		9817.351216		958.406878		98.17351216				2		26		71		36.645019		2.480395		40.2215618269		-27.2752932371				2		25		69		35.655161		2.449685		48.5929262941		-12.1390081594				2		3397		9736		5530.659884		513.615474		55.30659884

		2		23		66		36.961945		2.141857		40.5939815695		-17.1587694187				2		22		64		35.808975		2.074015		48.8148045272		-0.3823147848				2		3197		8149		4900.214698		302.54599		49.00214698				2		60		91		75.615935		3.40009		86.0162852185		-16.2631344704				2		58		89		73.847311		3.356119		103.6854845906		0.9378335565				2		8130		12965		10272.212206		476.174682		102.72212206				2		23		97		30.927747		3.367971		33.5031954997		-20.8198955156				2		23		95		30.195148		3.304409		40.7168029415		-3.7715458752				2		3196		13380		4231.264371		467.298266		42.31264371

		2		27		41		35.853966		1.727034		39.2919954466		-26.0043058576				2		25		40		34.819705		1.732339		47.3877726596		-10.7581304551				2		3545		6046		5310.038091		215.698136		53.10038091				2		28		95		51.431611		7.621812		57.5972860861		-16.0941822571				2		27		93		49.914127		7.538968		69.1616273388		0.752366867				2		3615		13084		6864.516387		1071.445185		68.64516387				2		24		92		31.721109		3.246626		34.4354751859		-20.1420761141				2		22		91		31.005552		3.255817		41.8858188155		-2.8642842066				2		3204		10804		4312.092465		425.009958		43.12092465

		2		25		57		38.659109		2.401774		42.5883189859		-25.6683929172				2		24		55		37.514497		2.348257		51.2750370675		-10.5070122698				2		3562		8111		5729.503324		334.669372		57.29503324				2		33		94		60.403017		7.714156		68.1395852767		-15.9909465263				2		32		91		58.67611		7.601559		81.8008754361		0.8520097503				2		4367		13165		8110.981193		1104.131412		81.10981193				2		26		98		33.226582		4.186042		36.2045565082		-19.6445669438				2		25		96		32.38358		4.104218		43.8736379858		-2.6231634877				2		3548		15166		4505.551788		575.851931		45.05551788

		2		25		88		38.496522		3.448882		42.3972630022		-18.53367061				2		24		86		37.316443		3.346915		50.9893421919		-2.0239927712				2		3316		11588		5204.268232		487.086357		52.04268232				2		32		132		64.801946		14.241965		73.3087667446		-16.6169893555				2		30		129		63.091589		14.01637		88.1702480484		0.2867877612				2		4079		17747		8791.810967		2002.875072		87.91810967				2		25		84		32.711424		5.585553		35.5991943424		-18.6024545027				2		24		82		31.996681		5.450564		43.3155323093		-0.9590504219				2		3351		11985		4373.497275		801.749776		43.73497275

		2		22		55		33.890688		2.219526		36.9849474688		-18.3155011288				2		21		53		32.719488		2.292832		44.3581886349		-2.0310516183				2		2863		7438		4527.780421		304.909842		45.27780421				2		45		94		69.179836		5.766484		78.4532252836		-16.5828803524				2		44		92		67.476594		5.682761		94.4956616109		0.4745933935				2		6098		13330		9404.93098		780.710922		94.0493098				2		25		132		35.700967		8.957339		39.1122063217		-18.7014093256				2		25		129		35.05713		8.809504		47.7302605963		-0.7879308295				2		3346		14470		4810.932883		1239.674717		48.10932883

		2		24		64		36.290065		3.227932		39.8044553815		-18.8850424368				2		23		63		35.118025		3.203292		47.8181022428		-2.5545432792				2		3251		8296		4907.165901		467.183304		49.07165901				2		19		100		52.544303		9.049223		58.9048104553		-16.6568845941				2		18		98		50.983857		8.878888		70.7047235611		0.0385518592				2		2443		13863		7067.747608		1269.314088		70.67747608				2		27		63		37.282799		1.584679		40.9710171049		-26.1742656474				2		26		62		36.32712		1.554256		49.5622338712		-10.6937398618				2		3611		8907		5549.693134		282.168373		55.49693134

		2		30		83		40.103144		3.522193		44.2852045144		-18.6899683841				2		29		81		38.909427		3.392216		53.2872375418		-2.1617486753				2		4063		11511		5446.462587		499.082851		54.46462587																																																		2		24		109		35.33707		8.566989		38.684590957		-18.9322472878				2		23		107		34.491085		8.384631		46.9137350234		-1.6871840805				2		3278		15024		4771.883969		1213.017715		47.71883969

		2		28		105		41.496373		4.106951		45.9223879123		-18.3273226095				2		27		102		40.139856		3.936111		55.0621436786		-2.0723245996				2		4032		14013		5622.735703		574.095731		56.22735703																																																		2		23		80		29.800668		3.865126		32.1787649668		-19.6251186876				2		22		78		29.113931		3.769103		39.1571366068		-2.1948104425				2		3054		11157		4003.584757		541.439562		40.03584757

		2		20		87		42.173577		3.734018		46.7181703327		-18.0415549781				2		19		85		40.721096		3.601326		55.900588191		-1.9326901864				2		2416		12163		5700.226538		526.271075		57.00226538																																																		2		24		107		32.83772		4.478972		35.747604772		-19.1420053558				2		24		105		32.002958		4.371797		43.3245869446		-2.0035260692				2		3295		18863		4421.035289		622.204934		44.21035289

		3		22		72		36.860117		6.456889		28.5305921745		-11.3638704476				3		19		64		32.515393		5.762668		32.6421068728		1.4093922743				3		1709		6961		3218.844541		628.02733		32.18844541				3		132		182		156.932368		7.181165		125.2806095015		-14.2774426006				3		117		161		139.103793		6.345316		143.4812522648		-1.8237544345				3		12264		15721		14614.66075		664.067121		146.1466075				3		22		54		38.360858		2.929598		29.7398367464		-26.206973203				3		20		48		34.274638		2.574571		34.4715105634		-14.4663393941				3		1924		6622		4030.168979		302.510831		40.30168979

		3		22		146		53.4388		8.849106		41.889114682		-13.616888015				3		19		129		47.22968		7.848357		47.9431996384		-1.1322436695				3		1888		13481		4849.225007		825.131375		48.49225007				3		59		148		86.392174		5.494473		68.4417900831		-12.3882200686				3		52		132		76.516386		4.886065		78.3978594737		0.3564635431				3		5827		13250		7811.939232		511.921422		78.11939232				3		20		94		32.685482		3.090472		25.1668174037		-28.9786704413				3		18		84		29.114048		2.81827		29.1051162342		-17.8647018113				3		1638		8701		3543.557627		296.440243		35.43557627

		3		18		127		47.893563		6.259285		37.4209567907		-13.4788710143				3		16		112		42.325689		5.534612		42.8436374773		-0.9410714663				3		1764		11836		4325.065707		576.423727		43.25065707				3		20		157		50.919307		11.569583		39.8589954049		-10.2959559134				3		18		140		45.160622		10.248104		45.7916276054		3.0556374988				3		1816		13495		4443.388903		1047.981564		44.43388903				3		24		80		32.276735		2.867871		24.8374633773		-23.6576917867				3		21		71		28.863033		2.520472		28.844090756		-11.3426184799				3		2142		9305		3253.433641		268.95552		32.53433641

		3		27		121		48.04701		6.088975		37.5445990127		-12.3175636785				3		24		107		42.38393		5.405424		42.9042011284		0.1993624196				3		2235		11401		4281.883646		561.339821		42.81883646				3		37		168		87.643452		7.555925		69.4500261008		-12.2811705841				3		33		149		77.531368		6.708708		79.4533189558		0.3534847042				3		3134		15319		7917.345291		700.401154		79.17345291				3		22		127		33.814353		5.495725		26.076422145		-23.878396789				3		20		113		30.285911		4.81067		30.3237131307		-11.4798170555				3		1725		11233		3425.627029		496.242312		34.25627029

		3		19		111		45.748083		6.894879		35.6922040985		-11.8553074648				3		16		98		40.44642		6.091287		40.8894232296		0.9796320947				3		1418		9606		4049.274332		658.335509		40.49274332				3		58		173		102.626811		5.30241		81.5230923654		-12.4721885556				3		51		154		90.91279		4.701827		93.3683920652		0.2455964123				3		4767		13453		9313.964444		578.982199		93.13964444				3		27		56		33.451137		1.807994		25.7837554048		-26.5902127984				3		24		49		29.966191		1.538607		29.9912426971		-14.6109358494				3		2868		5396		3512.304883		223.429993		35.12304883

		3		24		137		57.070144		9.766033		44.8151245802		-13.5840215043				3		21		122		50.501152		8.649264		51.3451379418		-0.9923462714				3		1942		13117		5185.97664		930.494811		51.8597664				3		34		162		106.895409		11.303874		84.9625792329		-12.3567510324				3		30		144		94.702149		10.031705		97.3088707021		0.3790805164				3		5150		14248		9694.13848		999.785702		96.9413848				3		22		96		38.250778		4.432815		29.6511381352		-25.462738198				3		20		85		33.980106		3.935176		34.1652326273		-14.1151723331				3		1680		8738		3978.028897		604.116265		39.78028897

		3		22		90		42.409939		4.10703		33.0024444983		-11.6295768131				3		19		79		37.485674		3.613488		37.8106026791		1.2451959391				3		1909		7480		3734.557707		392.74246		37.34557707				3		88		137		112.447257		5.358583		89.4360640366		-12.6464497892				3		78		122		99.778636		4.762223		102.5878080037		0.1990565439				3		7961		13072		10238.400594		496.181475		102.38400594				3		20		149		27.14279		6.569445		20.7007101844		-11.5510148269				3		18		133		24.218361		5.890538		24.0141892367		2.6066569129				3		1683		13572		2340.412402		632.391741		23.40412402

		3		25		49		40.205565		2.434052		31.2262370822		-22.9172662617				3		22		43		35.667045		2.178687		35.9194467546		-11.3319628323				3		2102		4675		4051.002808		211.148614		40.51002808				3		32		148		72.308055		12.899423		57.0932999371		-11.9436258848				3		29		131		63.999004		11.484465		65.3812842795		0.83913235				3		2813		13217		6483.721424		1203.62342		64.83721424				3		20		126		28.739988		6.375533		21.9876764308		-11.4557774298				3		17		112		25.633496		5.72332		25.4857598205		2.6309804502				3		1681		11307		2483.242361		592.246712		24.83242361

		3		20		72		39.665884		3.662416		30.7913810213		-22.5044526726				3		18		64		35.110469		3.250348		35.3406745037		-11.0548204482				3		1804		6984		3973.309704		323.028195		39.73309704				3		41		139		87.326293		13.548699		69.1944704791		-12.1376800928				3		36		123		77.199808		12.053912		79.108536343		0.4510834382				3		3770		12569		7875.329328		1296.055076		78.75329328				3		23		133		31.625549		7.798138		24.31276049		-10.9467411763				3		20		118		28.218287		6.94732		28.1736322856		3.1949362131				3		1752		13182		2730.13709		742.339841		27.3013709

		3		23		132		46.228299		6.74631		36.0791453437		-13.3191315081				3		21		117		40.910708		5.977814		41.372227035		-0.6023968507				3		1908		11990		4162.296245		637.947513		41.62296245				3		38		201		93.436215		22.776799		74.1176317795		-12.6932087439				3		34		178		82.754211		20.203797		84.8844489347		-0.0104470947				3		3319		15716		8489.331782		2112.085187		84.89331782				3		21		130		30.945877		11.606854		23.7651045809		-8.856976771				3		19		116		27.732683		10.308972		27.668662398		6.1137993765				3		1612		12761		2607.451864		1146.809496		26.07451864

		3		19		74		34.838421		4.93027		26.9015802971		-11.0335573486				3		17		66		30.814857		4.397183		30.8737534972		2.1028500782				3		1482		6837		3023.789588		473.805737		30.23789588				3		60		145		100.574727		9.35092		79.8695949012		-12.8144324283				3		54		128		89.158826		8.300252		91.5444799809		-0.070139894				3		5550		13401		9160.873425		833.937845		91.60873425				3		19		184		37.745175		18.831965		29.2437409339		-11.2794109693				3		18		163		33.706097		16.74525		33.8802961484		2.7871173395				3		1525		13134		3296.16172		1788.754137		32.9616172

		3		22		87		38.769371		7.087118		30.0690022238		-12.5664515671				3		18		77		34.278419		6.31113		34.4754423497		0.2464343842				3		1680		7680		3439.069186		693.183625		34.39069186				3		16		150		71.597109		15.571707		56.5204445334		-12.2373282191				3		14		132		63.311394		13.797186		64.6662523927		0.4111544221				3		1484		13671		6440.146293		1448.738729		64.40146293				3		23		99		37.247645		3.156927		28.8428486734		-24.0008280851				3		20		88		33.213719		2.779281		33.3682821137		-12.0765830873				3		1685		9277		3795.153019		345.949894		37.95153019

		3		25		127		49.911854		6.450707		39.0472250383		-13.8524655878				3		22		113		44.255076		5.734473		44.8499684309		-1.0502232874				3		2263		11871		4532.599256		611.439636		45.32599256																																																		3		20		170		37.447873		17.609715		29.0041853878		-11.402679646				3		18		151		33.38153		15.663423		33.5427854164		2.4611057116				3		1415		15626		3273.7091		1700.901471		32.737091

		3		26		150		51.053699		7.495504		39.9672837747		-13.4548419417				3		22		132		45.092466		6.625741		45.7207535441		-0.9962782479				3		2299		12769		4618.084324		704.52683		46.18084324																																																		3		20		126		26.240175		7.599657		19.9734146089		-8.5557272817				3		18		111		23.350422		6.790544		23.1116368294		5.8119937215				3		1506		11863		2184.217121		737.73064		21.84217121

		3		17		132		51.935403		6.60033		40.6777299983		-13.2789192647				3		14		116		45.77577		5.887165		46.4313077076		-1.0128346757				3		1323		12505		4690.639191		626.59055		46.90639191																																																		3		20		141		30.289604		9.947791		23.2363027671		-9.83048704				3		18		125		26.996537		8.838824		26.9031588956		4.3989122976				3		1669		15587		2576.957777		959.358729		25.76957777

		4		17		172		86.041219		17.680375		68.5747888952		-10.3426719742				4		18		172		86.120701		17.689928		73.6378902442		-3.7229776844				4		2564		15072		7648.542557		1520.865652		76.48542557				4		105		140		122.109641		5.171821		97.9542859669		-10.036339839				4		105		141		122.262276		5.190115		105.1745948903		-3.4050279793				4		9307		12577		10888.205948		479.156343		108.88205948				4		14		126		20.649263		4.486482		15.3098365274		-27.0465008425				4		14		126		20.576851		4.490435		16.4451132604		-21.6367494035				4		1262		10925		2098.574668		377.784754		20.98574668

		4		17		145		78.119428		7.104276		62.122101958		-10.468416511				4		17		145		78.148873		7.119115		66.6817687933		-3.896935845				4		2065		12320		6938.56844		611.151736		69.3856844				4		56		127		79.244097		5.327963		63.0381999673		-8.6893471331				4		57		127		79.372983		5.352603		67.74991249		-1.8644449817				4		5390		10734		6903.707069		474.690959		69.03707069				4		10		169		19.990372		8.672762		14.7731375222		-28.9683198721				4		10		169		19.806224		8.689659		15.7726733877		-24.1623866865				4		1069		14437		2079.795592		847.540088		20.79795592

		4		13		146		73.477712		7.258426		58.3411968319		-10.77119844				4		13		146		73.559609		7.246346		62.6772320981		-4.139534173				4		1530		12253		6538.381757		614.92967		65.38381757				4		17		192		67.278784		9.327957		53.2918662284		-7.5419849593				4		17		192		67.425134		9.322592		57.3243628268		-0.5458585796				4		1538		16108		5763.89902		808.382179		57.6389902				4		14		118		18.275704		3.141828		13.3764564175		-21.7791674617				4		13		118		17.825044		3.366429		14.0439194939		-17.8760771444				4		1441		10224		1710.08873		279.521368		17.1008873

		4		54		150		77.059677		6.906418		61.2588828407		-9.7234623933				4		54		150		77.08814		6.919416		65.7561859063		-3.0958366432				4		5013		12330		6785.692547		569.960745		67.85692547				4		37		139		81.451835		5.709256		64.8365107474		-8.8914631298				4		37		139		81.574056		5.717703		69.6705423769		-2.0986616068				4		3145		12094		7116.403465		497.598812		71.16403465				4		13		146		23.146356		16.512595		17.3438411334		-20.1963385474				4		12		145		22.768987		16.535091		18.3579448284		-15.5301756528				4		1396		12896		2173.313958		1477.842252		21.73313958

		4		11		159		85.427077		11.323279		68.0745401433		-9.3719189321				4		11		159		85.498811		11.332931		73.0952364929		-2.6878330047				4		1363		13830		7511.418022		967.097753		75.11418022				4		57		145		91.650454		4.21366		73.1437856552		-8.4286007609				4		57		145		91.750972		4.191746		78.5507971555		-1.6593639167				4		4833		10634		7987.623457		452.207626		79.87623457				4		14		39		20.782062		1.081838		15.41800782		-24.0914645396				4		13		39		20.398047		1.53		16.2890910356		-19.8028007944				4		1469		2636		2031.129665		131.581874		20.31129665

		4		29		165		84.428194		7.683169		67.2609009945		-10.750939744				4		29		166		84.510361		7.696959		72.2327268843		-4.1537817836				4		2862		14705		7536.314758		658.01645		75.36314758				4		22		133		92.852603		9.8194		74.122994921		-8.1804966099				4		22		134		92.969904		9.819258		79.6144225916		-1.3780169996				4		4182		10978		8072.685234		819.984931		80.72685234				4		15		141		30.131115		24.099547		23.0332695921		-24.1977643715				4		14		141		30.040282		24.045869		24.7027895898		-18.7033925133				4		1380		12164		3038.6003		2119.247304		30.386003

		4		18		169		80.671643		8.651996		64.201006134		-9.2909767707				4		18		169		80.733295		8.654868		68.9369044175		-2.599668748				4		2209		14086		7077.686855		737.210183		70.77686855				4		78		119		98.945563		4.338081		79.0860093961		-8.3991237653				4		78		119		99.085234		4.375349		84.9505861656		-1.6065143653				4		6695		10479		8633.761231		383.988805		86.33761231				4		14		172		109.668629		19.152078		87.8204720833		-10.8038454568				4		13		172		109.399494		19.156969		93.9506856705		-4.5776038353				4		1494		14970		9845.76886		1641.86619		98.4576886

		4		21		120		26.29576		3.09577		19.9091850122		-21.0496909498				4		21		120		26.374692		3.107105		21.5042397429		-14.7244664939				4		1997		9845		2521.736172		262.824083		25.21736172				4		27		126		66.549914		10.696576		52.6981658988		-8.3370920093				4		27		127		66.672923		10.699141		56.6679925347		-1.4319967851				4		2542		10410		5749.126561		940.658058		57.49126561				4		14		170		111.550816		26.826904		89.353605622		-10.6446925168				4		13		169		111.379945		26.834141		95.6788034477		-4.3193742191				4		1464		14502		9999.80954		2310.115728		99.9980954

		4		10		127		26.571674		9.122972		20.133930485		-21.7057995236				4		10		128		26.624876		9.139287		21.7225472991		-15.5281938438				4		1495		10788		2571.573675		810.908218		25.71573675				4		38		120		81.263463		10.461996		64.6830725232		-8.482993464				4		38		121		81.365481		10.450501		69.4885423348		-1.6839625119				4		3392		10377		7067.874592		947.296929		70.67874592				4		18		170		105.166738		26.438593		84.1534612712		-10.6700889089				4		18		170		104.974818		26.433964		90.089766489		-4.3686295356				4		1530		14764		9420.524463		2335.084095		94.20524463

		4		40		130		74.474698		7.161556		59.1532907812		-10.6764301285				4		40		130		74.549267		7.148567		63.540795793		-4.0511417412				4		3806		11528		6622.360802		603.766289		66.22360802				4		27		164		82.827202		19.529058		65.9568145619		-8.785738449				4		27		164		82.945647		19.522215		70.8673762244		-1.9947304414				4		2475		13953		7230.976104		1735.942844		72.30976104				4		21		155		112.68035		17.598545		90.2736664122		-11.0223515054				4		20		155		112.441452		17.626116		96.6050617178		-4.7818531588				4		1863		13895		10145.656571		1557.376907		101.45656571

		4		21		174		88.844675		15.895362		70.8583411766		-10.6729439837				4		21		174		88.936519		15.909332		76.0949392412		-4.0714644559				4		1892		15177		7932.461265		1357.085982		79.32461265				4		60		125		94.373577		8.046492		75.3619027718		-9.143503281				4		60		125		94.489121		8.052294		80.9400731151		-2.418447293				4		5302		11043		8294.608035		655.38194		82.94608035				4		16		166		109.209745		22.83794		87.44668858		-10.1612808856				4		14		165		109.086217		22.869026		93.6773239196		-3.7602117626				4		1538		14146		9733.741692		1952.75115		97.33741692

		4		14		167		88.530956		15.106513		70.6028016788		-11.2396382576				4		14		167		88.625399		15.120601		75.8234596626		-4.6763365166				4		1735		14613		7954.316577		1297.390471		79.54316577				4		12		129		70.67947		11.454236		56.061891609		-8.7755910059				4		12		129		70.795041		11.450109		60.2649032361		-1.9364130783				4		1218		11138		6145.492443		1016.498198		61.45492443				4		17		144		23.269529		12.94812		17.4441715774		-22.7483880488				4		17		144		23.195067		12.928435		18.7297371234		-17.0552537973				4		1494		12837		2258.098069		1180.265266		22.58098069

		4		56		131		70.813033		7.387193		56.1706852171		-10.8027967872				4		56		131		70.903645		7.377157		60.3596697833		-4.1508268823				4		4964		11241		6297.359468		644.250614		62.97359468																																																		4		20		181		111.089992		16.482764		88.9782418936		-10.5931673478				4		19		181		110.900245		16.491602		95.2602229841		-4.2809271852				4		2276		15906		9952.062863		1417.266023		99.52062863

		4		53		155		79.371065		6.905423		63.1416216247		-10.7297979529				4		53		156		79.424123		6.916743		67.7945366403		-4.1514641556				4		5370		13558		7073.09048		606.60557		70.7309048																																																		4		14		161		107.933241		17.775365		86.4069135233		-10.6622721921				4		14		161		107.746253		17.782743		92.5080874128		-4.3541541258				4		1628		13917		9671.939912		1544.819068		96.71939912

		4		9		128		78.064694		6.506534		62.077518433		-9.9338181081				4		9		128		78.09068		6.522946		66.6309902798		-3.3273390807				4		798		11399		6892.433667		561.280428		68.92433667																																																		4		14		174		117.326451		20.411122		94.0581433356		-10.9229406837				4		13		174		117.000915		20.429052		100.583594418		-4.7430611696				4		1669		15149		10559.188197		1778.340343		105.59188197

		5		25		177		102.411193		14.504347		10.6983969171		-14.5170555906				5		25		170		99.009746		13.853865		11.49948637		-8.1161447156				5		305		2676		1251.524148		183.723341		12.51524148				5		167		227		196.128836		8.264306		20.8272123372		-12.8452459038				5		161		218		189.13813		7.902878		22.3042573007		-6.6643183512				5		2031		2778		2389.681728		105.943594		23.89681728				5		8		86		19.95341		3.113853		1.786524646		-46.3198689593				5		8		84		20.24691		2.938214		2.0572400646		-38.1856183739				5		65		1173		332.809293		37.140356		3.32809293

		5		33		236		150.861705		12.422614		15.934831353		-13.6045190109				5		33		226		145.35447		11.866982		17.0553845725		-7.529102696				5		238		2939		1844.405653		161.867868		18.44405653				5		89		212		132.978325		10.164961		14.0020314093		-10.3844060067				5		86		204		128.594485		9.735594		15.0461640508		-3.7017637434				5		1002		2687		1562.45479		125.928632		15.6245479				5		4		203		19.626406		8.702222		1.7511827077		-48.5734211417				5		5		196		19.981338		8.307987		2.0254027621		-40.5204640214				5		53		2262		340.520942		119.4338		3.40520942

		5		16		236		142.494413		14.654059		15.0305111682		-14.221346858				5		16		226		137.319371		13.994899		16.0921208342		-8.1627739796				5		157		2985		1752.243783		189.184029		17.52243783				5		20		220		93.677872		20.492488		9.75451705		-8.1276051751				5		20		211		90.944541		19.63093		10.5326134642		-0.7991458976				5		195		2748		1061.746248		243.055605		10.61746248				5		6		167		15.746008		3.716937		1.3317970526		-45.22346926				5		7		161		16.531656		3.551341		1.6118479846		-33.7050337344				5		118		2377		243.132786		47.214464		2.43132786

		5		73		218		140.629895		11.335279		14.8289977918		-12.8120905658				5		71		210		135.585481		10.824424		15.8842586332		-6.6076263152				5		649		2676		1700.808964		144.348803		17.00808964				5		60		237		152.448327		16.169507		16.1063102855		-10.728151528				5		59		228		147.269827		15.480955		17.2850014004		-4.1950640151				5		644		2913		1804.186937		198.703225		18.04186937				5		1		214		23.311175		21.164976		2.1494251716		-37.1136458897				5		3		206		23.560323		20.239775		2.4544586419		-28.1891933999				5		105		2673		341.795164		265.315746		3.41795164

		5		17		205		132.96299		16.208713		14.0003740332		-13.4310385011				5		17		197		128.165389		15.481499		14.9947231641		-7.2826476493				5		186		2610		1617.251009		205.312041		16.17251009				5		92		216		144.219379		8.339867		15.2169420436		-10.3488260659				5		89		208		139.36417		7.996177		16.3372554279		-3.7484585416				5		965		2414		1697.350004		119.983272		16.97350004				5		9		64		22.541751		1.759056		2.0662673646		-40.8954982157				5		10		62		22.790501		1.776043		2.3621708409		-32.4313333922				5		105		478		349.595598		33.154944		3.49595598

		5		23		237		153.92143		15.897		16.2655203115		-14.413071844				5		23		228		148.235387		15.187301		17.4007546643		-8.4396249987				5		168		2964		1900.467824		204.827026		19.00467824				5		27		230		161.71776		20.853993		17.1081320653		-10.3349828193				5		27		222		156.122819		19.975621		18.3463157874		-3.8455680609				5		879		2690		1908.005218		242.239756		19.08005218				5		6		192		25.150366		15.023961		2.3482012565		-41.9841319756				5		7		185		25.246965		14.402657		2.6566566581		-34.3632741724				5		82		2597		404.751551		169.499377		4.04751551

		5		22		203		128.579964		11.277671		13.5266653492		-13.3681825852				5		22		195		123.982639		10.773927		14.4932867286		-7.1774352954				5		146		2430		1561.396927		142.992248		15.61396927				5		133		237		176.676577		6.763445		18.724851089		-10.5143112178				5		129		228		170.427081		6.483277		20.0611393244		-4.1282164718				5		1547		2761		2092.496727		76.377838		20.92496727				5		3		239		76.225942		16.285999		7.8683473595		-16.3329054568				5		4		230		74.199162		15.57494		8.5251439389		-9.3489405917				5		37		3123		940.435114		208.989045		9.40435114

		5		20		122		29.394851		3.592608		2.8069367064		-31.0416942329				5		21		118		29.307306		3.441832		3.1434184579		-22.7753120757				5		291		1389		407.048386		37.117068		4.07048386				5		48		226		117.091224		20.219754		12.2849853075		-9.9451873307				5		47		218		113.394797		19.364015		13.223995054		-3.0617971843				5		476		2695		1364.167549		246.678993		13.64167549				5		5		210		78.499603		20.916987		8.114080093		-16.5963729283				5		6		202		76.32794		20.015836		8.7803461031		-9.7479069044				5		49		2803		972.868972		267.69433		9.72868972

		5		10		156		31.984193		12.714466		3.0867876111		-30.1510790827				5		11		150		31.814019		12.140759		3.4439282258		-22.0695750416				5		173		1938		441.92345		149.129613		4.4192345				5		59		209		129.798462		15.766794		13.658358176		-10.2109195567				5		58		202		125.568441		15.097351		14.683395844		-3.47239444				5		662		2443		1521.160269		200.685517		15.21160269				5		8		208		78.529172		23.725744		8.1172758514		-15.8501857385				5		8		200		76.370063		22.6875		8.7853958926		-8.9239486121				5		77		3170		964.621957		308.492022		9.64621957

		5		57		233		138.861253		12.761585		14.6378465017		-14.1014779789				5		56		224		133.885739		12.183828		15.6804901628		-7.9829857902				5		628		2901		1704.085956		167.330899		17.04085956				5		41		255		145.435867		37.357872		15.3484176336		-10.7581996796				5		41		255		140.590124		35.780662		16.4842252454		-4.1541628004				5		412		3180		1719.868669		458.356314		17.19868669				5		12		223		85.019831		24.081277		8.8187732948		-16.0441977893				5		13		215		82.622265		23.029826		9.5349223727		-9.2263708276				5		102		3179		1050.40665		325.127456		10.5040665

		5		17		168		100.781172		13.383459		10.5222275074		-14.4764964161				5		18		162		97.462767		12.789578		11.3140314335		-8.0408015158				5		183		1958		1230.331671		168.453102		12.30331671				5		107		244		182.244479		15.968302		19.3266188014		-11.1317896452				5		104		235		175.771577		15.289555		20.7018481939		-4.808170589				5		1240		3034		2174.750535		172.874552		21.74750535				5		4		255		94.784123		39.319252		9.8740784456		-16.1715307603				5		5		255		91.863378		37.597779		10.6427654814		-9.6455690829				5		66		3169		1177.890821		502.412763		11.77890821

		5		15		192		108.13902		17.319805		11.3174490036		-15.2719812684				5		16		185		104.475536		16.536469		12.1547362068		-9.0036352998				5		171		2390		1335.738658		222.532724		13.35738658				5		15		227		123.103383		28.41363		12.9347674279		-10.354605447				5		15		218		119.17191		27.209903		13.9165669146		-3.5501690432				5		132		2722		1442.881421		349.951202		14.42881421				5		10		189		21.459517		11.848769		1.9493016783		-41.696343665				5		10		182		21.756576		11.325906		2.238221844		-33.0547351152				5		105		2642		334.336095		149.909439		3.34336095

		5		96		232		148.527072		10.977606		15.6825088876		-13.9315676304				5		92		222		143.111101		10.486679		16.7864450101		-7.8729674296				5		1023		2881		1822.097656		142.984613		18.22097656																																																		5		22		255		100.019687		33.033936		10.4399277316		-15.6327334871				5		22		255		96.915505		31.595468		11.2484245704		-9.0990993443				5		158		3181		1237.438187		427.452676		12.37438187

		5		83		237		149.863239		11.942437		15.8269191446		-13.961386287				5		81		227		144.386697		11.401912		16.9393660098		-7.9138804377				5		806		2926		1839.5135		153.77407		18.395135																																																		5		10		240		75.710732		17.48274		7.8126644931		-16.213005062				5		11		231		73.688374		16.716202		8.4639096519		-9.2287201397				5		105		3022		932.443573		230.222924		9.32443573

		5		8		224		147.286676		12.444319		15.5484493687		-13.5509258099				5		9		215		141.943802		11.882826		16.6465068714		-7.4457475854				5		50		2773		1798.567482		162.19857		17.98567482																																																		5		5		255		85.536483		24.365795		8.8746120097		-15.9914321934				5		6		246		83.130682		23.299709		9.5958724195		-9.1638600155				5		63		3173		1056.39368		316.291826		10.5639368

		6		10		113		41.158963		9.706014		2.1952377117		-3.6805984282				6		10		101		37.582653		8.517274		2.303921745		1.0880792354				6		58		699		227.912308		56.171053		2.27912308				6		92		143		115.769803		7.240582		6.4465633749		-1.1969777669				6		83		128		103.927823		6.403011		6.635863275		1.7043203578				6		519		814		652.466213		42.671858		6.52466213				6		3		31		11.240807		1.588417		0.4905011829		-46.5005017859				6		4		29		11.760795		1.483638		0.6179093487		-32.6039543756				6		19		352		91.683324		9.362909		0.91683324

		6		13		165		75.884879		11.618701		4.1739204054		-1.5380949777				6		13		146		68.078093		10.208081		4.2950910043		1.3202939813				6		54		931		423.912213		68.810439		4.23912213				6		53		143		82.230208		7.842123		4.5354772518		0.7505855607				6		48		128		74.242334		6.934054		4.6975789562		4.3514947324				6		279		865		450.168823		44.715276		4.50168823				6		0		108		10.835226		3.660203		0.4673911775		-49.3839296661				6		2		96		11.441483		3.259577		0.597060191		-35.3414397245				6		0		648		92.340471		21.926935		0.92340471

		6		8		162		67.069992		10.603735		3.6716481442		-2.1320613341				6		8		144		60.343692		9.313632		3.7900810254		1.0247721932				6		31		930		375.163531		62.818425		3.75163531				6		11		138		52.114668		13.281389		2.8194937826		2.2636470953				6		12		123		47.590166		11.747736		2.9573522988		7.263805185				6		50		775		275.708315		73.820331		2.75708315				6		1		98		8.844239		1.937046		0.3539447382		-45.9039870493				6		3		88		9.576999		1.749897		0.4753205727		-27.3532134249				6		26		703		65.428988		10.94247		0.65428988

		6		29		153		66.112599		9.516754		3.617095891		-0.9965097851				6		27		135		59.511541		8.353488		3.7357465581		2.2510762636				6		132		817		365.350341		55.487792		3.65350341				6		33		165		90.090014		10.106266		4.9833289977		0.9265453315				6		31		147		81.192166		8.945687		5.1513612868		4.3296757387				6		156		937		493.758008		56.948044		4.93758008				6		3		142		12.416718		9.884533		0.5575045916		-36.6328866881				6		4		127		12.819371		8.657759		0.6870280101		-21.9109897647				6		10		856		87.980115		55.003499		0.87980115

		6		8		133		57.578888		10.989878		3.1308450382		-2.2013978039				6		8		118		51.997667		9.653055		3.2451356691		1.3687130784				6		38		780		320.13188		64.182865		3.2013188				6		53		147		96.700122		6.039781		5.3599729516		1.3109093274				6		49		131		87.051842		5.350238		5.5339629715		4.5995615833				6		258		752		529.061775		40.481997		5.29061775				6		3		22		13.2631		1.586186		0.605731438		-37.8327467059				6		4		21		13.559277		1.340941		0.7353394324		-24.5308566046				6		22		137		97.435773		10.861617		0.97435773

		6		10		164		78.815446		13.465305		4.3409041131		-2.4504162315				6		10		145		70.655587		11.831026		4.4633858976		0.3020166225				6		36		964		444.994632		80.260919		4.44994632				6		16		152		108.878105		14.309088		6.0538744229		1.3116928759				6		15		136		97.807793		12.656695		6.2362620361		4.363952729				6		206		841		597.549429		76.301395		5.97549429				6		2		126		12.364641		4.523342		0.5545372442		-43.8694523154				6		4		112		12.847475		3.94655		0.6888630327		-30.2729262856				6		14		747		98.794198		23.62808		0.98794198

		6		12		114		53.381078		7.781881		2.8916538244		-2.2991893295				6		12		102		48.30551		6.83147		3.0040599699		1.4986966577				6		31		684		295.9703		45.202026		2.959703				6		82		147		110.690015		4.618327		6.1571170547		1.0170337567				6		74		131		99.41075		4.116369		6.3409255105		4.0326959277				6		435		811		609.512755		26.198662		6.09512755				6		0		141		23.52661		9.805591		1.1905462378		-9.5638017336				6		2		125		22.417172		8.603565		1.3137068286		-0.2082847015				6		0		818		131.644879		56.793773		1.31644879

		6		10		55		18.432993		2.263228		0.9003119411		-22.7777295281				6		10		50		17.608366		1.937388		0.9997206496		-14.2511668763				6		77		322		116.587085		10.91175		1.16587085				6		29		150		75.268409		14.39867		4.1387939448		1.4164549517				6		27		134		68.076489		12.729517		4.2949862728		5.2437709288				6		125		834		408.098858		81.414801		4.08098858				6		0		135		24.595812		9.608688		1.2514693678		-9.8598950965				6		2		120		23.366374		8.445242		1.375684024		-0.9130343675				6		0		682		138.836023		56.501389		1.38836023

		6		4		94		19.47927		5.798366		0.9599288046		-21.9774109803				6		5		84		18.533375		5.073047		1.0601181873		-13.8340622349				6		32		531		123.032165		32.078463		1.23032165				6		36		129		83.62733		11.911093		4.6150852634		1.188645629				6		33		116		75.477705		10.531981		4.7782412703		4.7659436461				6		186		743		456.087265		69.851328		4.56087265				6		1		120		26.362564		11.135803		1.3521388967		-7.4906849563				6		3		107		24.918973		9.775489		1.4770594231		1.0560052949				6		0		1101		146.162459		66.411721		1.46162459

		6		23		153		66.131569		10.696008		3.6181768016		-2.0708138648				6		21		136		59.515162		9.388319		3.7359829876		1.1177157593				6		115		894		369.468689		64.196297		3.69468689				6		24		180		89.542437		20.812984		4.9521280603		1.0336052046				6		23		161		80.717476		18.40851		5.1203668779		4.4660233648				6		127		1022		490.146625		117.7024		4.90146625				6		3		148		28.448713		16.123831		1.4710076667		-6.270353445				6		5		132		26.732442		14.136242		1.5954680679		1.6600127108				6		14		1034		156.941557		97.75003		1.56941557

		6		8		101		38.381954		7.820843		2.0370037389		-3.7074679789				6		8		90		35.149798		6.862566		2.1450709106		1.401045762				6		32		465		211.543273		45.346437		2.11543273				6		62		158		109.818925		10.448871		6.1074823465		0.8461680329				6		57		141		98.631167		9.240177		6.2900234181		3.8602688579				6		325		928		605.623641		52.453401		6.05623641				6		0		164		37.248057		27.11145		1.9723942879		-5.8197688812				6		2		145		34.449396		23.744202		2.0993388624		0.2417318265				6		4		1089		209.427633		155.298277		2.09427633

		6		8		120		43.265791		11.531814		2.3152847712		-4.4094086954				6		8		107		39.430803		10.122979		2.4245948511		0.1036496132				6		27		690		242.208437		67.561857		2.42208437				6		9		155		72.8615		16.623003		4.00164827		1.0029112723				6		9		139		65.954523		14.693823		4.1564346248		4.9097694971				6		26		861		396.191379		93.815818		3.96191379				6		4		116		11.431539		4.772862		0.5013690922		-42.7457869144				6		5		104		11.949703		4.195774		0.6302439077		-28.0288323588				6		22		715		87.568943		27.272293		0.87568943

		6		34		164		73.164384		10.420978		4.0189066003		-1.7725538624				6		31		145		65.684428		9.15647		4.1387990418		1.1577775715				6		160		929		409.142939		61.746868		4.09142939																																																		6		9		161		37.7473		22.145821		2.000841154		-5.2114179405				6		10		142		34.892605		19.397921		2.1282777509		0.8258101001				6		12		932		211.084617		128.256454		2.11084617

		6		29		165		71.84389		11.363241		3.9436648522		-2.0056985497				6		27		146		64.537929		9.987342		4.0639395361		0.9829513673				6		126		919		402.438182		66.514371		4.02438182																																																		6		2		142		23.118875		10.668067		1.1673134975		-8.8161558265				6		4		126		22.080268		9.343674		1.2917090188		0.9009097721				6		5		820		128.017579		63.126089		1.28017579

		6		3		155		71.022765		9.624193		3.8968771497		-1.9577535523				6		4		137		63.816272		8.458858		4.016819664		1.0599021478				6		9		903		397.469182		57.385497		3.97469182																																																		6		0		161		27.310007		14.803591		1.4061241989		-7.2648560971				6		2		142		25.740636		12.985819		1.530709087		0.9516282915				6		-8		1105		151.627974		85.938683		1.51627974





L57 (LtoR)ww

		1		0.602431		0.762824		-1.52				Sun Elevation Angle														1		1969		1957				Earth-Sun Distance in Astronomical Units

		2		1.175100		1.442510		-2.84						NIOB		RVPN				DC						2		1840		1826				Julian Day		Distance		Julian Day		Distance

		3		0.805765		1.039880		-1.17				L5:		61.12		62.8				62.85						3		1551		1554				1		0.9832		196		1.0165

		4		0.814549		0.872588		-1.51				L7:		63.4676501		64.9889404				65.0524139						4		1044		1036				15		0.9836		213		1.0149

		5		0.108078		0.119882		-0.37																		5		225.7		215				32		0.9853		227		1.0128

		7		0.056980		0.065294		-0.15																		7		82.07		80.67				46		0.9878		242		1.0092

				IC		LUT																				Bands		L7		L5				60		0.9909		258		1.0057

		Band		Grescale		Grescale		Brescale						0.875633171												ESUN								74		0.9945		274		1.0011

														0.875633171																				91		0.9993		288		0.9972

																																		106		1.0033		305		0.9925

																																		121		1.0076		319		0.9892

																																		135		1.0109		335		0.986

																																		152		1.014		349		0.9843

																																		166		1.0158		365		0.9833

																																		182		1.0167

		NIOBRARA (Path 31 Row 30)																																																								RVPN (Path 40 Row 33)																																																								DC ( Path-15/ Row-33)

		L5 TM IC NIOB																				L5 TM LUT NIOB																		L7 ETM+ NIOB																		L5 TM IC RVPN																				L5 TM LUT RVPN																		L7 ETM+ RVPN																		L5 TM IC DC																				L5 TM LUT DC																				L5 ETM+ DC

		Band		Min		Max		Mean		Stdev		L*		% Diff		R		% Diff				Band		Min		Max		Mean		Stdev		L*		% Diff		R		% Diff				Band		Min		Max		Mean		Stdev		L*		R				Band		Min		Max		Mean		Stdev		L*		% Diff		R		% Diff				Band		Min		Max		Mean		Stdev		L*		% Diff		R		% Diff				Band		Min		Max		Mean		Stdev		L*		R				Band		Min		Max		Mean		Stdev		L*		% Diff		R		% Diff				Band		Min		Max		Mean		Stdev		L*		% Diff		R		% Diff				Band		Min		Max		Mean		Stdev		L*		R

		1		66		117		81.848617		5.655809		47.7881441879		-11.9760034417		0.0900809416		-9.5095789594				1		57		103		70.957079		5.121992		52.6077628311		-3.0984439117		0.099165952		-0.3832710082				1		4331		8458		5428.990509		429.337128		54.28990509		0.0995474886				1		172		242		209.774899		11.044463		124.8549021795		-13.0445330005		0.231705016		-10.8578153979				1		153		217		187.695715		10.033082		141.6587960992		-1.3414246908		0.2628895866		1.1395975004				1		11612		16638		14358.487912		788.032661		143.58487912		0.2599274598				1		75		194		83.643794		4.832666		48.8696144632		-12.1140508459		0.0906513305		-9.8977988959				1		65		173		72.986889		4.381314		54.1561506145		-2.6068703105		0.1004576599		-0.1508723306				1		4894		12383		5560.571961		361.445626		55.60571961		0.1006094517

		1		67		186		97.80028		8.11855		57.3979204807		-12.1925661262		0.1081954282		-9.7322097109				1		58		165		85.394077		7.346415		63.6206513934		-2.6730220633		0.1199253137		0.0540711222				1		4429		12658		6536.795115		567.938262		65.36795115		0.1198605038				1		99		185		127.666867		5.587078		75.3904783537		-11.2361420665		0.1399092201		-9.003947849				1		87		166		113.050841		5.08011		84.717894735		-0.2541522895		0.1572189863		2.2542121469				1		6817		12742		8493.375582		381.563614		84.93375582		0.153753066				1		75		185		84.455083		4.579117		49.3583601068		-12.7973375687		0.0915579356		-10.5983163085				1		65		164		73.772913		4.150772		54.7557485863		-3.2616349121		0.101569892		-0.8221483693				1		4973		11100		5660.189578		336.173552		56.60189578		0.1024118695

		1		64		158		89.852237		5.536549		52.6097729881		-12.760357827		0.0991697411		-10.3159108841				1		54		140		78.199983		5.022111		58.132823832		-3.6018127135		0.1095807255		-0.9007441587				1		4243		10770		6030.489314		388.058128		60.30489314		0.110576739				1		57		202		89.137155		11.044713		52.1789854238		-9.7103230483		0.0968334638		-7.4397582093				1		48		181		78.000295		10.04708		57.9804970331		0.328519309		0.107599876		2.851536513				1		3826		13761		5779.064361		755.895877		57.79064361		0.1046166928				1		75		225		87.693206		5.979755		51.3091057838		-12.3802181315		0.0951764968		-10.1706782188				1		65		201		76.688503		5.418754		56.9798306125		-2.6964073354		0.105695482		-0.2426672432				1		5048		15400		5855.881479		433.721848		58.55881479		0.1059525942

		1		74		164		92.438008		5.662398		54.1675215974		-11.5711577015		0.1021061067		-9.0933894779				1		64		146		80.570249		5.119892		59.9409196232		-2.1460467035		0.112988997		0.5958122843				1		4736		11323		6125.549107		392.459228		61.25549107		0.1123197819				1		79		201		128.731335		9.349104		76.0317468754		-11.3404858988		0.1410992826		-9.1109156738				1		69		179		114.044141		8.489462		85.4756078142		-0.328137025		0.1586251459		2.178366876				1		5135		14131		8575.700831		651.481024		85.75700831		0.1552433757				1		75		178		85.849859		7.475694		50.1986164072		-10.2342758579		0.09311658		-7.9706209383				1		66		158		74.970696		6.776385		55.6694462055		-0.451277169		0.1032647673		2.0590791874				1		4819		12623		5592.180856		562.269		55.92180856		0.1011813629

		1		66		162		91.560561		6.628698		53.6389203238		-10.6739339062		0.1011096901		-8.1710255524				1		57		144		79.722501		6.012401		59.2942371028		-1.2560112982		0.1117699965		1.5107864017				1		4249		10986		6004.845245		480.672798		60.04845245		0.1101065222				1		93		212		141.614285		6.264328		83.7928353268		-11.1894352991		0.1555022663		-8.9560665205				1		82		189		125.718845		5.702553		94.3813522183		0.0331490759		0.1751523756		2.5487384399				1		5873		12901		9435.007604		494.082846		94.35007604		0.170799152				1		71		255		87.584735		12.162969		51.2437594908		-12.697942072		0.0950552818		-10.4964143195				1		62		255		76.469269		11.007645		56.8125936557		-3.210529601		0.1053852636		-0.769754317				1		4582		15255		5869.708081		883.881961		58.69708081		0.106202764

		1		74		185		102.7768		8.980651		60.3959304008		-11.3717517415		0.1138466951		-8.8883961807				1		64		165		89.878889		8.134607		67.0417736225		-1.6192826755		0.1263741498		1.137336193				1		4637		13143		6814.523765		636.110725		68.14523765		0.124953014				1		85		218		148.009654		11.482662		87.6456038689		-10.5866313782		0.1626522122		-8.3381035534				1		74		195		131.555503		10.440548		98.8336950205		0.8271175624		0.1834150081		3.3626732946				1		6362		13774		9802.293015		754.562116		98.02293015		0.1774480112				1		72		179		87.30587		11.65455		51.07576257		-11.3674096538		0.0947436538		-9.1323293813				1		62		159		76.32943		10.548072		56.7059211103		-1.5973051976		0.10518739		0.884151353				1		4638		13804		5762.639044		848.213317		57.62639044		0.1042655249

		1		69		132		86.142831		3.946491		50.3751118222		-11.153245201		0.0949573913		-8.6637671066				1		59		117		74.807405		3.589944		55.5448839117		-2.0353007123		0.104702443		0.7096613682				1		4512		8627		5669.887655		282.945797		56.69887655		0.1039646461				1		124		179		150.77403		5.506467		89.3109496669		-10.6633958889		0.1657427515		-8.416798504				1		110		159		134.026229		5.011297		100.7184241107		0.7473553358		0.1869126776		3.2809052428				1		8138		12078		9997.128339		373.302578		99.97128339		0.1809750574				1		70		155		79.691208		5.377092		46.4884541266		-11.1297652796		0.086234366		-8.8886922424				1		61		137		69.397342		4.862539		51.4179580138		-1.7062175248		0.0953784137		0.7724925441				1		4645		10693		5231.048874		403.422749		52.31048874		0.0946472706

		1		67		164		89.56974		6.003083		52.4395880379		-12.4958550189		0.0988489415		-10.0439967311				1		57		145		77.917664		5.440028		57.9174641231		-3.3551107629		0.1091747711		-0.6471296415				1		4476		11001		5992.811889		429.150907		59.92811889		0.1098858752				1		73		183		113.846944		12.484279		67.0649283209		-10.9478967878		0.1244587118		-8.7084539056				1		64		163		100.488873		11.341766		75.1353240574		-0.231629253		0.1394357063		2.2773015828				1		4708		12715		7530.97635		859.738364		75.3097635		0.1363310374				1		77		232		86.67101		6.298235		50.6933032253		-10.813752211		0.0940342058		-8.5647101573				1		67		207		75.728917		5.713286		56.2478353816		-1.041497303		0.1043376579		1.4539752575				1		4922		19238		5683.982058		463.449907		56.83982058		0.1028423555

		1		64		110		79.895851		4.164206		46.6117374138		-11.8237921012		0.0878634077		-9.3531026708				1		55		97		69.178797		3.762533		51.2512466427		-3.047154434		0.0966089107		-0.330544404				1		4271		7575		5286.203447		317.120159		52.86203447		0.0969293051				1		83		182		126.50369		12.469404		74.6897444704		-11.0937603997		0.1386088022		-8.857985631				1		72		163		112.03769		11.331185		83.9450388366		-0.0768072112		0.1557847247		2.4360170208				1		5665		12652		8400.956424		874.844425		84.00956424		0.1520800293				1		82		229		109.356662		12.797235		64.3598432453		-15.365711125		0.1193851329		-13.2314574751				1		72		204		96.335444		11.569258		71.9669887339		-5.3621853809		0.133496107		-2.9756691833				1		5826		16558		7604.464349		860.390934		76.04464349		0.1375903403

		1		70		125		85.035541		5.759772		49.7080460002		-12.2119560565		0.0936999682		-9.7521429453				1		60		110		73.81705		5.205341		54.7894173492		-3.2378826987		0.103278384		-0.5266168575				1		4555		8305		5662.27971		428.867572		56.6227971		0.1038251447				1		82		250		136.219652		24.418702		80.542941174		-11.3261227237		0.1494711313		-9.0961912999				1		71		224		120.818732		22.208508		90.6434284192		-0.2059754662		0.168215558		2.3036004997				1		5460		16990		9083.0517		1675.806994		90.830517		0.1644277984				1		74		255		101.04808		18.065292		59.3544958825		-12.3528472636		0.1101003984		-10.1426171298				1		64		255		88.759524		16.381343		66.1878951358		-2.2621543994		0.1227761017		0.2025364071				1		4753		19730		6771.982207		1305.234874		67.71982207		0.122527938

		1		72		164		94.112042		6.042579		55.1760115741		-12.4277448136		0.1040071164		-9.973978084				1		62		145		82.03782		5.467166		61.0604180037		-3.0883466445		0.1150992582		-0.3728908165				1		4726		11146		6300.627003		428.7993		63.00627003		0.1155300592				1		106		175		139.797097		8.853218		82.6981049428		-11.2381775334		0.1534706719		-9.0060345029				1		93		156		124.076281		8.05704		93.1283649775		-0.0431339454		0.1728270891		2.470537087				1		6780		11911		9316.855225		606.852791		93.16855225		0.1686602744				1		73		255		147.519355		42.917501		87.350232552		-12.539395007		0.1620314563		-10.3338691154				1		64		228		130.772043		38.824239		98.2360529294		-1.6398197198		0.1822242511		0.8405647267				1		4814		17704		9987.380325		3052.066416		99.87380325		0.1807053061

		1		72		195		95.061397		6.771423		55.7479324561		-12.1591719669		0.1050851908		-9.6978798502				1		63		174		82.919008		6.128992		61.7326093586		-2.7292442285		0.116366343		-0.0037263831				1		4744		12841		6346.471647		479.756143		63.46471647		0.1163706794				1		62		191		116.54611		16.000574		68.6909895934		-11.5838644943		0.1274763471		-9.3604146465				1		53		170		102.945066		14.551124		77.0089670264		-0.8773158742		0.1429128022		1.6153775202				1		3829		12964		7769.055863		1109.203679		77.69055863		0.1406409204				1		79		255		102.495639		13.955593		60.2265502984		-12.4943655982		0.1117180271		-10.2877041837				1		69		255		90.056293		12.653365		67.1771016514		-2.3956233894		0.1246110433		0.065701681				1		5170		19671		6882.591128		1008.979188		68.82591128		0.1245292255

		1		62		168		96.803658		6.152511		56.7975244926		-11.9613420139		0.1070636781		-9.4945067196				1		53		149		84.520603		5.546626		62.9543444629		-2.4180006009		0.1186693211		0.3162382631				1		4154		11856		6451.430064		434.514885		64.51430064		0.1182952263																																																												1		83		255		118.819038		17.477069		70.0602718814		-14.1649319372		0.1299592176		-12.0003978018				1		72		255		104.889057		15.894978		78.491890017		-3.8348476097		0.1455995579		-1.40981598				1		5602		19736		8162.196811		1284.99868		81.62196811		0.1476815967

																																																																																																																		1		73		187		91.953649		15.640641		53.8757287207		-12.8337154721		0.0999374876		-10.6356115668				1		64		166		80.465947		14.161374		59.8613555543		-3.1494872669		0.1110406044		-0.7071726561				1		4825		13241		6180.799034		1098.593469		61.80799034		0.1118314458

																																																																																																																		1		78		192		106.107671		20.608345		62.4025503482		-12.8085552405		0.1157544269		-10.6098168605				1		68		171		93.324848		18.639804		69.6704338508		-2.65356543		0.1292360824		-0.1987449779				1		5173		13778		7156.957947		1457.562018		71.56957947		0.1294934442

		2		23		54		34.930557		2.92354		38.2068975307		-18.0939983414		0.077187074		-15.6705221783				2		23		53		33.690084		2.967289		45.7582830708		-1.905722492		0.0924426794		0.9967405566				2		3187		7859		4664.725021		414.579144		46.64725021		0.0915303592																																																												1		104		255		153.39411		35.122284		90.8893670814		-12.6767136907		0.1685964201		-10.4746506144				1		91		255		136.341496		32.534206		102.4845653447		-1.536457682		0.1901050848		0.9465332826				1		6930		19666		10408.37684		2482.60245		104.0837684		0.1883225492

		2		22		97		42.758474		4.872201		47.4054827974		-18.3513628003		0.0957704169		-15.9355016669				2		21		94		41.355266		4.718929		56.8153847577		-2.1442570839		0.1147806702		0.7511480827				2		2969		13149		5806.034788		678.990482		58.06034788		0.1139249253																																																												1		74		255		99.055709		19.835812		58.1542298286		-12.5428908475		0.1078739492		-10.3374531118				1		64		255		86.931734		18.134698		64.7936130568		-2.5580408132		0.1201897599		-0.1008114821				1		4913		19721		6649.457133		1410.689567		66.49457133		0.1203110473

		2		20		81		38.648773		3.373699		42.5761731523		-18.3559816648		0.0860140561		-15.9402571967				2		19		79		37.448997		3.264948		51.1805526625		-1.8562338839		0.1033969613		1.0476934587				2		2875		11329		5214.855175		463.424346		52.14855175		0.1023249099				2		92		126		110.255385		5.340753		126.7211029135		-18.1687124745		0.2520396301		-15.9828539636				2		89		124		107.902142		5.254157		152.8099188564		-1.3216258445		0.3039285055		1.3142481654				2		12797		17886		15485.654295		779.401381		154.85654295		0.2999859457

		2		30		83		39.862129		3.235592		44.0019877879		-17.5695942284		0.0888945427		-15.1306017315				2		29		80		38.571969		3.092151		52.8004510022		-1.0871367446		0.1066695435		1.8395470328				2		4031		11590		5338.0773		443.929216		53.380773		0.1047427513				2		42		100		60.715986		3.280046		68.5073551486		-16.3253600839		0.1362564565		-14.0902623684				2		40		98		59.068162		3.267366		82.3664143666		0.602045552		0.16382118		3.2893042294				2		6188		13546		8187.349861		456.399217		81.87349861		0.1586042051

		2		21		76		39.656651		3.426728		43.7605305901		-17.3471480748		0.0884067414		-14.9015737287				2		20		74		38.394752		3.294856		52.5448137075		-0.7558032721		0.106153095		2.1806841675				2		2617		10745		5294.497355		480.947637		52.94497355		0.1038876338				2		20		107		39.344799		6.777857		43.3940733049		-15.2659637793		0.0863078519		-13.0025677136				2		19		105		38.150218		6.653391		52.1920709672		1.9135677975		0.1038064691		4.6358595551				2		2693		13864		5121.209285		926.951917		51.21209285		0.0992073555				2		23		97		30.927747		3.367971		33.5031954997		-20.8198955156		0.0666057241		-18.6993190909				2		23		95		30.195148		3.304409		40.7168029415		-3.7715458752		0.0809466709		-1.1943859619				2		3196		13380		4231.264371		467.298266		42.31264371		0.0819251737

		2		28		93		45.502633		5.356514		50.6301440383		-18.0657191542		0.1022850041		-15.6414062522				2		27		91		44.056115		5.24336		60.7113864487		-1.7513403861		0.1226515257		1.1556905983				2		3730		13293		6179.360277		761.132712		61.79360277		0.121250248				2		34		108		60.859539		5.298022		68.6760442789		-16.2118223542		0.1365919677		-13.9736918449				2		33		106		59.155902		5.225306		82.492980194		0.6455242379		0.1640729108		3.3339443079				2		4246		15145		8196.388346		748.831838		81.96388346		0.1587792974				2		24		92		31.721109		3.246626		34.4354751859		-20.1420761141		0.0684591342		-18.0033465453				2		22		91		31.005552		3.255817		41.8858188155		-2.8642842066		0.0832707223		-0.2628262993				2		3204		10804		4312.092465		425.009958		43.12092465		0.0834901564

		2		23		66		36.961945		2.141857		40.5939815695		-17.1587694187		0.0820095548		-14.7076212297				2		22		64		35.808975		2.074015		48.8148045272		-0.3823147848		0.098617584		2.5652236209				2		3197		8149		4900.214698		302.54599		49.00214698		0.0961510935				2		40		113		69.358336		3.717695		78.6629806336		-16.1093491738		0.1564553029		-13.8684814246				2		38		111		67.589193		3.660557		94.6580867944		0.9487365364		0.188268478		3.6452559435				2		5197		13721		9376.847105		588.702329		93.76847105		0.1816469807				2		26		98		33.226582		4.186042		36.2045565082		-19.6445669438		0.0719761403		-17.4925132423				2		25		96		32.38358		4.104218		43.8736379858		-2.6231634877		0.0872225882		-0.0152479618				2		3548		15166		4505.551788		575.851931		45.05551788		0.0872358899

		2		25		88		38.496522		3.448882		42.3972630022		-18.53367061		0.0856526147		-16.1232036922				2		24		86		37.316443		3.346915		50.9893421919		-2.0239927712		0.1030106704		0.8749708367				2		3316		11588		5204.268232		487.086357		52.04268232		0.1021171749				2		30		110		72.621561		7.085924		82.4975963311		-15.9675613961		0.164082092		-13.7229062444				2		28		108		70.787725		6.966075		99.2720011898		1.1189260785		0.197445239		3.8199915495				2		5445		14280		9817.351216		958.406878		98.17351216		0.1901803652				2		25		84		32.711424		5.585553		35.5991943424		-18.6024545027		0.0707726555		-16.4224912767				2		24		82		31.996681		5.450564		43.3155323093		-0.9590504219		0.0861130513		1.6934328518				2		3351		11985		4373.497275		801.749776		43.73497275		0.0846790681

		2		22		55		33.890688		2.219526		36.9849474688		-18.3155011288		0.0747184425		-15.8985789022				2		21		53		32.719488		2.292832		44.3581886349		-2.0310516183		0.0896141537		0.8677031289				2		2863		7438		4527.780421		304.909842		45.27780421		0.0888432579				2		60		91		75.615935		3.40009		86.0162852185		-16.2631344704		0.1710805241		-14.0263745986				2		58		89		73.847311		3.356119		103.6854845906		0.9378335565		0.2062233565		3.6340617257				2		8130		12965		10272.212206		476.174682		102.72212206		0.1989918691				2		25		132		35.700967		8.957339		39.1122063217		-18.7014093256		0.0777566672		-16.5240962762				2		25		129		35.05713		8.809504		47.7302605963		-0.7879308295		0.0948897118		1.8691353149				2		3346		14470		4810.932883		1239.674717		48.10932883		0.0931486377

		2		24		64		36.290065		3.227932		39.8044553815		-18.8850424368		0.080414523		-16.4849720861				2		23		63		35.118025		3.203292		47.8181022428		-2.5545432792		0.0966040069		0.3287221321				2		3251		8296		4907.165901		467.183304		49.07165901		0.0962874887				2		28		95		51.431611		7.621812		57.5972860861		-16.0941822571		0.1145570733		-13.8529093726				2		27		93		49.914127		7.538968		69.1616273388		0.752366867		0.1375577593		3.4436408928				2		3615		13084		6864.516387		1071.445185		68.64516387		0.1329784587				2		24		109		35.33707		8.566989		38.684590957		-18.9322472878		0.0769065503		-16.7611164675				2		23		107		34.491085		8.384631		46.9137350234		-1.6871840805		0.0932664256		0.9457985487				2		3278		15024		4771.883969		1213.017715		47.71883969		0.0923925779

		2		30		83		40.103144		3.522193		44.2852045144		-18.6899683841		0.0894667083		-16.2841260837				2		29		81		38.909427		3.392216		53.2872375418		-2.1617486753		0.1076529687		0.7331389413				2		4063		11511		5446.462587		499.082851		54.46462587		0.1068694671				2		33		94		60.403017		7.714156		68.1395852767		-15.9909465263		0.1355249873		-13.7469160328				2		32		91		58.67611		7.601559		81.8008754361		0.8520097503		0.1626963616		3.5459454138				2		4367		13165		8110.981193		1104.131412		81.10981193		0.1571248019				2		23		80		29.800668		3.865126		32.1787649668		-19.6251186876		0.0639727019		-17.4725441291				2		22		78		29.113931		3.769103		39.1571366068		-2.1948104425		0.0778459904		0.4245770986				2		3054		11157		4003.584757		541.439562		40.03584757		0.0775168715

		2		28		105		41.496373		4.106951		45.9223879123		-18.3273226095		0.0927742104		-15.9107501628				2		27		102		40.139856		3.936111		55.0621436786		-2.0723245996		0.1112387038		0.8252089417				2		4032		14013		5622.735703		574.095731		56.22735703		0.1103282651				2		32		132		64.801946		14.241965		73.3087667446		-16.6169893555		0.1458061367		-14.3896815739				2		30		129		63.091589		14.01637		88.1702480484		0.2867877612		0.1753646093		2.9656253451				2		4079		17747		8791.810967		2002.875072		87.91810967		0.1703137418				2		24		107		32.83772		4.478972		35.747604772		-19.1420053558		0.0710677016		-16.9764922094				2		24		105		32.002958		4.371797		43.3245869446		-2.0035260692		0.0861310523		0.6209843893				2		3295		18863		4421.035289		622.204934		44.21035289		0.0855994928

		2		20		87		42.173577		3.734018		46.7181703327		-18.0415549781		0.0943818813		-15.6165270943				2		19		85		40.721096		3.601326		55.900588191		-1.9326901864		0.1129325623		0.9689749284				2		2416		12163		5700.226538		526.271075		57.00226538		0.1118487757				2		45		94		69.179836		5.766484		78.4532252836		-16.5828803524		0.1560381138		-14.354661459				2		44		92		67.476594		5.682761		94.4956616109		0.4745933935		0.1879454254		3.1584475982				2		6098		13330		9404.93098		780.710922		94.0493098		0.1821910176				2		30		146		49.086911		9.711043		54.8420291161		-20.604502669		0.1090281987		-18.4781576615				2		29		142		47.756154		9.501914		66.0487297065		-4.3804208625		0.1313075783		-1.8195676459				2		4315		16378		6907.448276		1296.797285		69.07448276		0.1337410878

																																																										2		19		100		52.544303		9.049223		58.9048104553		-16.6568845941		0.1171576501		-14.430642485				2		18		98		50.983857		8.878888		70.7047235611		0.0385518592		0.1406268724		2.7107586228				2		2443		13863		7067.747608		1269.314088		70.67747608		0.1369154257				2		25		248		43.333333		11.184574		48.0809996083		-18.8371710632		0.0955869953		-16.6634939416				2		25		244		42.295554		10.969227		58.1717596005		-1.8035271339		0.1156478392		0.8263396325				2		3449		20328		5924.017218		1563.731414		59.24017218		0.1147000275

																																																																																																																		2		27		125		70.787097		24.452803		80.3419176847		-17.5654743555		0.159723021		-15.3577390564				2		27		122		69.294624		23.929239		97.1181880662		-0.3522445642		0.1930749332		2.3164899914				2		3768		17146		9746.149087		3511.350193		97.46149087		0.1887036325

		3		22		72		36.860117		6.456889		28.5305921745		-11.3638704476		0.0677272355		-9.6104545498				3		19		64		32.515393		5.762668		32.6421068728		1.4093922743		0.0774873387		3.4154911586				3		1709		6961		3218.844541		628.02733		32.18844541		0.0749281736																																																												2		27		147		43.244649		10.074419		47.9767870399		-19.1299051441		0.0953798165		-16.9640679337				2		26		144		42.210495		9.856097		58.0490611425		-2.1519911915		0.1154039097		0.4685431212				2		3616		20177		5932.574597		1429.704985		59.32574597		0.1148657143

		3		22		146		53.4388		8.849106		41.889114682		-13.616888015		0.0994383123		-11.908041717				3		19		129		47.22968		7.848357		47.9431996384		-1.1322436695		0.1138097784		0.8235761142				3		1888		13481		4849.225007		825.131375		48.49225007		0.1128801246																																																												2		29		186		49.864423		10.234612		55.7556834673		-19.2961411416		0.110844581		-17.134756011				2		28		182		48.626173		10.041178		67.3037408142		-2.5808444713		0.1338025917		0.028204429				2		4036		20320		6908.676271		1466.923741		69.08676271		0.1337648641

		3		18		127		47.893563		6.259285		37.4209567907		-13.4788710143		0.088831593		-11.7672944391				3		16		112		42.325689		5.534612		42.8436374773		-0.9410714663		0.1017042025		1.0185301204				3		1764		11836		4325.065707		576.423727		43.25065707		0.100678759																																																												2		27		101		39.453477		12.218712		43.5217808227		-18.1390826493		0.0865230818		-15.9467095454				2		26		99		38.760977		12.018781		53.0730969323		-0.173836654		0.1055114892		2.4996759656				2		3543		14676		5316.551809		1676.410226		53.16551809		0.1029383636

		3		27		121		48.04701		6.088975		37.5445990127		-12.3175636785		0.0891251006		-10.5830139122				3		24		107		42.38393		5.405424		42.9042011284		0.1993624196		0.1018479713		2.181524275				3		2235		11401		4281.883646		561.339821		42.81883646		0.0996735682																																																												2		28		94		46.289646		14.047586		51.5549630146		-18.9847742113		0.1024933768		-16.8150501503				2		27		92		45.192294		13.733984		62.3503360179		-2.0205571855		0.1239550202		0.603497151				2		3899		13803		6363.614063		1968.599925		63.63614063		0.1232114427

		3		19		111		45.748083		6.894879		35.6922040985		-11.8553074648		0.0847278002		-10.1116132627				3		16		98		40.44642		6.091287		40.8894232296		0.9796320947		0.0970651986		2.9772293856				3		1418		9606		4049.274332		658.335509		40.49274332		0.0942588951				3		132		182		156.932368		7.181165		125.2806095015		-14.2774426006		0.2927881568		-12.8259158848				3		117		161		139.103793		6.345316		143.4812522648		-1.8237544345		0.33532413		-0.1613513563				3		12264		15721		14614.66075		664.067121		146.1466075		0.3358660545				2		41		176		70.540371		20.591538		80.0519899621		-17.1057430371		0.1591466328		-14.8856953596				2		40		172		68.816016		20.151723		96.4277912402		-0.1485146189		0.1917023961		2.5256761674				2		5535		20245		9657.121361		2822.807396		96.57121361		0.1869798896

		3		24		137		57.070144		9.766033		44.8151245802		-13.5840215043		0.1063842095		-11.874525035				3		21		122		50.501152		8.649264		51.3451379418		-0.9923462714		0.1218854564		0.9662409878				3		1942		13117		5185.97664		930.494811		51.8597664		0.1207190197				3		59		148		86.392174		5.494473		68.4417900831		-12.3882200686		0.159952491		-10.9047034419				3		52		132		76.516386		4.886065		78.3978594737		0.3564635431		0.1832204111		2.0557839128				3		5827		13250		7811.939232		511.921422		78.11939232		0.179529669				2		25		178		41.873734		13.803168		46.3658248234		-18.9832988987		0.0921771577		-16.8135353264				2		24		174		40.900907		13.511005		56.1599673566		-1.8696355233		0.1116483139		0.7584607493				2		3528		20334		5722.9959		1907.100867		57.229959		0.1108078796

		3		22		90		42.409939		4.10703		33.0024444983		-11.6295768131		0.0783427248		-9.8814171666				3		19		79		37.485674		3.613488		37.8106026791		1.2451959391		0.0897565524		3.2480466619				3		1909		7480		3734.557707		392.74246		37.34557707		0.0869329303				3		20		157		50.919307		11.569583		39.8589954049		-10.2959559134		0.0931528179		-8.7770113036				3		18		140		45.160622		10.248104		45.7916276054		3.0556374988		0.1070177284		4.8006625607				3		1816		13495		4443.388903		1047.981564		44.43388903		0.1021155075

		3		23		132		46.228299		6.74631		36.0791453437		-13.3191315081		0.0856463391		-11.6043949371				3		21		117		40.910708		5.977814		41.372227035		-0.6023968507		0.0982113006		1.3639044583				3		1908		11990		4162.296245		637.947513		41.62296245		0.096889816				3		37		168		87.643452		7.555925		69.4500261008		-12.2811705841		0.1623087979		-10.7958413052				3		33		149		77.531368		6.708708		79.4533189558		0.3534847042		0.185687082		2.0527546337				3		3134		15319		7917.345291		700.401154		79.17345291		0.1819520528

		3		19		74		34.838421		4.93027		26.9015802971		-11.0335573486		0.063860212		-9.2736071375				3		17		66		30.814857		4.397183		30.8737534972		2.1028500782		0.0732895399		4.1226670698				3		1482		6837		3023.789588		473.805737		30.23789588		0.0703876898				3		58		173		102.626811		5.30241		81.5230923654		-12.4721885556		0.1905242643		-10.9900937542				3		51		154		90.91279		4.701827		93.3683920652		0.2455964123		0.2182074267		1.9430394862				3		4767		13453		9313.964444		578.982199		93.13964444		0.2140483822				3		20		149		27.14279		6.569445		20.7007101844		-11.5510148269		0.0483571087		-10.0471971127				3		18		133		24.218361		5.890538		24.0141892367		2.6066569129		0.0560974357		4.3511846535				3		1683		13572		2340.412402		632.391741		23.40412402		0.0537583123

		3		22		87		38.769371		7.087118		30.0690022238		-12.5664515671		0.0713791842		-10.8368253459				3		18		77		34.278419		6.31113		34.4754423497		0.2464343842		0.081839395		2.2295274258				3		1680		7680		3439.069186		693.183625		34.39069186		0.0800545567				3		34		162		106.895409		11.303874		84.9625792329		-12.3567510324		0.1985625475		-10.8727015454				3		30		144		94.702149		10.031705		97.3088707021		0.3790805164		0.2274165572		2.0787838558				3		5150		14248		9694.13848		999.785702		96.9413848		0.2227853317				3		20		126		28.739988		6.375533		21.9876764308		-11.4557774298		0.0513634774		-9.9503404807				3		17		112		25.633496		5.72332		25.4857598205		2.6309804502		0.0595350423		4.3759217417				3		1681		11307		2483.242361		592.246712		24.83242361		0.0570390578

		3		25		127		49.911854		6.450707		39.0472250383		-13.8524655878		0.0926921036		-12.1482795278				3		22		113		44.255076		5.734473		44.8499684309		-1.0502232874		0.1064669235		0.9072190383				3		2263		11871		4532.599256		611.439636		45.32599256		0.1055097192				3		88		137		112.447257		5.358583		89.4360640366		-12.6464497892		0.2090173447		-11.1673057262				3		78		122		99.778636		4.762223		102.5878080037		0.1990565439		0.2397537443		1.8957115654				3		7961		13072		10238.400594		496.181475		102.38400594		0.2352932627				3		23		133		31.625549		7.798138		24.31276049		-10.9467411763		0.0567949018		-9.4326495464				3		20		118		28.218287		6.94732		28.1736322856		3.1949362131		0.0658139448		4.949465932				3		1752		13182		2730.13709		742.339841		27.3013709		0.0627101284

		3		26		150		51.053699		7.495504		39.9672837747		-13.4548419417		0.0948761814		-11.742790019				3		22		132		45.092466		6.625741		45.7207535441		-0.9962782479		0.1085340333		0.9622312282				3		2299		12769		4618.084324		704.52683		46.18084324		0.1074996382				3		32		148		72.308055		12.899423		57.0932999371		-11.9436258848		0.1334304017		-10.452581014				3		29		131		63.999004		11.484465		65.3812842795		0.83913235		0.1527999089		2.5466256754				3		2813		13217		6483.721424		1203.62342		64.83721424		0.1490053016				3		21		130		30.945877		11.606854		23.7651045809		-8.856976771		0.055515571		-7.307354776				3		19		116		27.732683		10.308972		27.668662398		6.1137993765		0.0646343291		7.9179558732				3		1612		12761		2607.451864		1146.809496		26.07451864		0.0598920991

		3		17		132		51.935403		6.60033		40.6777299983		-13.2789192647		0.0965626715		-11.5633872079				3		14		116		45.77577		5.887165		46.4313077076		-1.0128346757		0.1102207796		0.9453472782				3		1323		12505		4690.639191		626.59055		46.90639191		0.1091885684				3		41		139		87.326293		13.548699		69.1944704791		-12.1376800928		0.1617115494		-10.6499211117				3		36		123		77.199808		12.053912		79.108536343		0.4510834382		0.1848813048		2.1520059919				3		3770		12569		7875.329328		1296.055076		78.75329328		0.1809864652				3		19		184		37.745175		18.831965		29.2437409339		-11.2794109693		0.0683137316		-9.7709754216				3		18		163		33.706097		16.74525		33.8802961484		2.7871173395		0.0791447805		4.5347132847				3		1525		13134		3296.16172		1788.754137		32.9616172		0.0757114818

																																																										3		38		201		93.436215		22.776799		74.1176317795		-12.6932087439		0.1732172671		-11.2148564429				3		34		178		82.754211		20.203797		84.8844489347		-0.0104470947		0.1983799524		1.6826604343				3		3319		15716		8489.331782		2112.085187		84.89331782		0.1950971302				3		20		170		37.447873		17.609715		29.0041853878		-11.402679646		0.0677541269		-9.8963399235				3		18		151		33.38153		15.663423		33.5427854164		2.4611057116		0.0783563513		4.2031587773				3		1415		15626		3273.7091		1700.901471		32.737091		0.0751957544

																																																										3		60		145		100.574727		9.35092		79.8695949012		-12.8144324283		0.1866599434		-11.3381327891				3		54		128		89.158826		8.300252		91.5444799809		-0.070139894		0.2139448369		1.6219568661				3		5550		13401		9160.873425		833.937845		91.60873425		0.210530129				3		20		126		26.240175		7.599657		19.9734146089		-8.5557272817		0.0466581374		-7.0009834154				3		18		111		23.350422		6.790544		23.1116368294		5.8119937215		0.0539890624		7.6110188909				3		1506		11863		2184.217121		737.73064		21.84217121		0.0501705708

		4		17		172		86.041219		17.680375		68.5747888952		-10.3426719742		0.2441789947		-7.6848094236				4		18		172		86.120701		17.689928		73.6378902442		-3.7229776844		0.2622075299		-0.8688764332				4		2564		15072		7648.542557		1520.865652		76.48542557		0.2645057581				3		16		150		71.597109		15.571707		56.5204445334		-12.2373282191		0.132091605		-10.7512565642				3		14		132		63.311394		13.797186		64.6662523927		0.4111544221		0.1511288373		2.1114008639				3		1484		13671		6440.146293		1448.738729		64.40146293		0.148003882				3		20		141		30.289604		9.947791		23.2363027671		-9.83048704		0.0542802835		-8.2974167554				3		18		125		26.996537		8.838824		26.9031588956		4.3989122976		0.0628461037		6.1739121277				3		1669		15587		2576.957777		959.358729		25.76957777		0.0591916625

		4		17		145		78.119428		7.104276		62.122101958		-10.468416511		0.2212024659		-7.8142816166				4		17		145		78.148873		7.119115		66.6817687933		-3.896935845		0.237438387		-1.0479915273				4		2065		12320		6938.56844		611.151736		69.3856844		0.2399530749																																																												3		27		226		62.616323		21.705606		49.2840415021		-15.6028774975		0.1151281154		-14.1679499221				3		24		200		55.480965		19.232429		56.5235458842		-3.2054904414		0.132039685		-1.5597813603				3		2547		15587		5839.540501		1996.531884		58.39540501		0.1341318485

		4		13		146		73.477712		7.258426		58.3411968319		-10.77119844		0.2077395355		-8.1260394182				4		13		146		73.559609		7.246346		62.6772320981		-4.139534173		0.2231791562		-1.2977816044				4		1530		12253		6538.381757		614.92967		65.38381757		0.2261136171																																																												3		21		255		51.462672		21.789965		40.2968199041		-13.039362932		0.0941338574		-11.560850248				3		18		255		45.848646		19.362151		46.5070900025		0.3624153078		0.1086411232		2.0687862479				3		1672		15688		4633.914983		2047.214038		46.33914983		0.1064391252

		4		54		150		77.059677		6.906418		61.2588828407		-9.7234623933		0.2181287419		-7.0472435745				4		54		150		77.08814		6.919416		65.7561859063		-3.0958366432		0.2341426		-0.2231439983				4		5013		12330		6785.692547		569.960745		67.85692547		0.2346662436																																																												3		20		178		94.553763		40.766602		75.0181128437		-12.5617130248		0.1752432165		-11.0750792935				3		18		158		84.12043		36.119115		86.3051527484		0.5940355921		0.2016098778		2.3043445614				3		1748		15723		8579.549696		3882.114653		85.79549696		0.1970687351

		4		11		159		85.427077		11.323279		68.0745401433		-9.3719189321		0.2423977243		-6.6852787209				4		11		159		85.498811		11.332931		73.0952364929		-2.6878330047		0.2602752651		0.1969547764				4		1363		13830		7511.418022		967.097753		75.11418022		0.2597636482																																																												3		24		203		51.904999		21.979684		40.6532315192		-13.4270106677		0.0949664392		-11.9550888059				3		21		180		46.243808		19.471266		46.918011063		-0.0858647773		0.1096010398		1.6128844639				3		1898		15688		4695.833173		2124.550179		46.95833173		0.1078613606

		4		29		165		84.428194		7.683169		67.2609009945		-10.750939744		0.2395005431		-8.1051801596				4		29		166		84.510361		7.696959		72.2327268843		-4.1537817836		0.2572040675		-1.3124515809				4		2862		14705		7536.314758		658.01645		75.36314758		0.2606246397																																																												3		25		255		61.74528		16.869085		48.5821855392		-14.3948873511		0.1134885714		-12.9394214169				3		22		255		54.832129		14.983088		55.8488343045		-1.5905583726		0.1304635506		0.0826079308				3		2140		15684		5675.150004		1572.531493		56.75150004		0.1303558663

		4		18		169		80.671643		8.651996		64.201006134		-9.2909767707		0.2286049638		-6.6019370552				4		18		169		80.733295		8.654868		68.9369044175		-2.599668748		0.2454684044		0.287732634				4		2209		14086		7077.686855		737.210183		70.77686855		0.2447641381				4		105		140		122.109641		5.171821		97.9542859669		-10.036339839		0.343387396		-7.6282119487				4		105		141		122.262276		5.190115		105.1745948903		-3.4050279793		0.3686988263		-0.8193945606				4		9307		12577		10888.205948		479.156343		108.88205948		0.3717448836				3		21		154		45.294978		25.423943		35.3271079482		-11.7704683518		0.0825245503		-10.2703818065				3		19		137		40.446526		22.589632		40.8895334569		2.1217018813		0.0955184434		3.8579843722				3		1687		14725		4004.000394		2389.82744		40.04000394		0.0919702457

		4		40		130		74.474698		7.161556		59.1532907812		-10.6764301285		0.2106312146		-8.0284617306				4		40		130		74.549267		7.148567		63.540795793		-4.0511417412		0.2262541072		-1.2067688075				4		3806		11528		6622.360802		603.766289		66.22360802		0.2290178228				4		56		127		79.244097		5.327963		63.0381999673		-8.6893471331		0.2209859744		-6.245163232				4		57		127		79.372983		5.352603		67.74991249		-1.8644449817		0.2375032986		0.7624264311				4		5390		10734		6903.707069		474.690959		69.03707069		0.2357062121				3		24		140		58.324848		27.177801		45.8261211487		-13.6650975951		0.1070503718		-12.197223709				3		21		125		51.929366		24.057534		52.8303091161		-0.4694382325		0.1234122393		1.2227894578				3		1946		13119		5307.948451		2582.008006		53.07948451		0.1219213973

		4		21		174		88.844675		15.895362		70.8583411766		-10.6729439837		0.2523101972		-8.0248722402				4		21		174		88.936519		15.909332		76.0949392412		-4.0714644559		0.2709565142		-1.2276939826				4		1892		15177		7932.461265		1357.085982		79.32461265		0.2743243781				4		17		192		67.278784		9.327957		53.2918662284		-7.5419849593		0.1868193412		-5.0670887145				4		17		192		67.425134		9.322592		57.3243628268		-0.5458585796		0.200955614		2.1163084702				4		1538		16108		5763.89902		808.382179		57.6389902		0.1967909112				3		45		246		94.44143		31.105267		74.9275988439		-12.1977205621		0.1750317747		-10.7048981978				3		40		218		83.740238		27.524423		85.9097986914		0.6715318192		0.200686326		2.3831583864				3		4104		15709		8533.673536		2705.100472		85.33673536		0.1960149786

		4		14		167		88.530956		15.106513		70.6028016788		-11.2396382576		0.2514002801		-8.6083659829				4		14		167		88.625399		15.120601		75.8234596626		-4.6763365166		0.2699898381		-1.8504972803				4		1735		14613		7954.316577		1297.390471		79.54316577		0.2750801895				4		37		139		81.451835		5.709256		64.8365107474		-8.8914631298		0.2272901116		-6.4526894262				4		37		139		81.574056		5.717703		69.6705423769		-2.0986616068		0.2442362362		0.5219403458				4		3145		12094		7116.403465		497.598812		71.16403465		0.2429680877				3		22		254		49.024416		25.216499		38.3321585582		-12.8568470708		0.0895443848		-11.3752312355				3		20		225		43.705312		22.351108		44.2782798426		0.6608825824		0.1034345958		2.3723280904				3		1730		15716		4398.757363		2331.545305		43.98757363		0.1010376512

		4		56		131		70.813033		7.387193		56.1706852171		-10.8027967872		0.2000108446		-8.1585744882				4		56		131		70.903645		7.377157		60.3596697833		-4.1508268823		0.2149268517		-1.3094090825				4		4964		11241		6297.359468		644.250614		62.97359468		0.2177784627				4		57		145		91.650454		4.21366		73.1437856552		-8.4286007609		0.2564119971		-5.9774372571				4		57		145		91.750972		4.191746		78.5507971555		-1.6593639167		0.2753667532		0.9729970619				4		4833		10634		7987.623457		452.207626		79.87623457		0.2727132612

		4		53		155		79.371065		6.905423		63.1416216247		-10.7297979529		0.2248327401		-8.083411627				4		53		156		79.424123		6.916743		67.7945366403		-4.1514641556		0.2414006965		-1.3100652475				4		5370		13558		7073.09048		606.60557		70.7309048		0.244605184				4		22		133		92.852603		9.8194		74.122994921		-8.1804966099		0.2598447016		-5.7226919075				4		22		134		92.969904		9.819258		79.6144225916		-1.3780169996		0.279095386		1.2618750128				4		4182		10978		8072.685234		819.984931		80.72685234		0.2756174385

		4		9		128		78.064694		6.506534		62.077518433		-9.9338181081		0.2210437143		-7.2638352166				4		9		128		78.09068		6.522946		66.6309902798		-3.3273390807		0.2372575765		-0.4615092508				4		798		11399		6892.433667		561.280428		68.92433667		0.2383576189				4		78		119		98.945563		4.338081		79.0860093961		-8.3991237653		0.2772429869		-5.9471712276				4		78		119		99.085234		4.375349		84.9505861656		-1.6065143653		0.2978017785		1.0272612787				4		6695		10479		8633.761231		383.988805		86.33761231		0.2947736826				4		14		172		109.668629		19.152078		87.8204720833		-10.8038454568		0.3077245231		-8.4100256964				4		13		172		109.399494		19.156969		93.9506856705		-4.5776038353		0.3292049024		-2.0166860615				4		1494		14970		9845.76886		1641.86619		98.4576886		0.3359805759

																																																										4		27		126		66.549914		10.696576		52.6981658988		-8.3370920093		0.1847380723		-5.8834790189				4		27		127		66.672923		10.699141		56.6679925347		-1.4319967851		0.19865465		1.2064503079				4		2542		10410		5749.126561		940.658058		57.49126561		0.1962865503				4		14		170		111.550816		26.826904		89.353605622		-10.6446925168		0.3130966508		-8.2466014573				4		13		169		111.379945		26.834141		95.6788034477		-4.3193742191		0.3352602584		-1.751526156				4		1464		14502		9999.80954		2310.115728		99.9980954		0.3412371157

																																																										4		38		120		81.263463		10.461996		64.6830725232		-8.482993464		0.2267522204		-6.0332859323				4		38		121		81.365481		10.450501		69.4885423348		-1.6839625119		0.243598219		0.9477400168				4		3392		10377		7067.874592		947.296929		70.67874592		0.241311216				4		18		170		105.166738		26.438593		84.1534612712		-10.6700889089		0.2948752509		-8.2726794302				4		18		170		104.974818		26.433964		90.089766489		-4.3686295356		0.3156761718		-1.802103372				4		1530		14764		9420.524463		2335.084095		94.20524463		0.3214693823

		5		25		177		102.411193		14.504347		10.6983969171		-14.5170555906		0.1835624408		-8.3105838228				5		25		170		99.009746		13.853865		11.49948637		-8.1161447156		0.1973074848		-1.4449361175				5		305		2676		1251.524148		183.723341		12.51524148		0.2002002505				4		27		164		82.827202		19.529058		65.9568145619		-8.785738449		0.2312174355		-6.34413473				4		27		164		82.945647		19.522215		70.8673762244		-1.9947304414		0.2484318429		0.6286535183				4		2475		13953		7230.976104		1735.942844		72.30976104		0.2468798242				4		21		155		112.68035		17.598545		90.2736664122		-11.0223515054		0.3163205604		-8.634395945				4		20		155		112.441452		17.626116		96.6050617178		-4.7818531588		0.3385058841		-2.2264169673				4		1863		13895		10145.656571		1557.376907		101.45656571		0.3462140525

		5		33		236		150.861705		12.422614		15.934831353		-13.6045190109		0.2734088631		-7.3317927107				5		33		226		145.35447		11.866982		17.0553845725		-7.529102696		0.2926352468		-0.8152720317				5		238		2939		1844.405653		161.867868		18.44405653		0.2950406305				4		60		125		94.373577		8.046492		75.3619027718		-9.143503281		0.2641878024		-6.7114761339				4		60		125		94.489121		8.052294		80.9400731151		-2.418447293		0.283742571		0.1935947052				4		5302		11043		8294.608035		655.38194		82.94608035		0.2831943218				4		16		166		109.209745		22.83794		87.44668858		-10.1612808856		0.3064147789		-7.7502161691				4		14		165		109.086217		22.869026		93.6773239196		-3.7602117626		0.3282470379		-1.1773570644				4		1538		14146		9733.741692		1952.75115		97.33741692		0.3321577203

		5		16		236		142.494413		14.654059		15.0305111682		-14.221346858		0.2578925926		-7.993405218				5		16		226		137.319371		13.994899		16.0921208342		-8.1627739796		0.2761076264		-1.4949508897				5		157		2985		1752.243783		189.184029		17.52243783		0.280297943				4		12		129		70.67947		11.454236		56.061891609		-8.7755910059		0.1965299097		-6.3337156623				4		12		129		70.795041		11.450109		60.2649032361		-1.9364130783		0.2112639379		0.688531908				4		1218		11138		6145.492443		1016.498198		61.45492443		0.2098192653				4		20		181		111.089992		16.482764		88.9782418936		-10.5931673478		0.3117813695		-8.1936934712				4		19		181		110.900245		16.491602		95.2602229841		-4.2809271852		0.3337935449		-1.7120472921				4		2276		15906		9952.062863		1417.266023		99.52062863		0.3396077909

		5		73		218		140.629895		11.335279		14.8289977918		-12.8120905658		0.2544350384		-6.4818301597				5		71		210		135.585481		10.824424		15.8842586332		-6.6076263152		0.2725411394		0.1731079541				5		649		2676		1700.808964		144.348803		17.00808964		0.2720701643																																																												4		14		161		107.933241		17.775365		86.4069135233		-10.6622721921		0.3027713883		-8.2646529306				4		14		161		107.746253		17.782743		92.5080874128		-4.3541541258		0.324150012		-1.7872394754				4		1628		13917		9671.939912		1544.819068		96.71939912		0.330048774

		5		17		205		132.96299		16.208713		14.0003740332		-13.4310385011		0.2402175625		-7.1457166838				5		17		197		128.165389		15.481499		14.9947231641		-7.2826476493		0.2572785442		-0.5509231665				5		186		2610		1617.251009		205.312041		16.17251009		0.2587038034																																																												4		14		174		117.326451		20.411122		94.0581433356		-10.9229406837		0.329581436		-8.5323171654				4		13		174		117.000915		20.429052		100.583594418		-4.7430611696		0.3524467347		-2.1865838903				4		1669		15149		10559.188197		1778.340343		105.59188197		0.3603255552

		5		23		237		153.92143		15.897		16.2655203115		-14.413071844		0.279082804		-8.1990503576				5		23		228		148.235387		15.187301		17.4007546643		-8.4396249987		0.2985610857		-1.7919026207				5		168		2964		1900.467824		204.827026		19.00467824		0.3040086242																																																												4		44		227		106.143767		16.183759		84.9492992661		-11.7764238542		0.2976638816		-9.4087058623				4		44		227		105.913697		16.194235		90.9090210378		-5.5869911916		0.3185468545		-3.0531630542				4		4523		15498		9628.865999		1349.979312		96.28865999		0.3285789042

		5		22		203		128.579964		11.277671		13.5266653492		-13.3681825852		0.2320896979		-7.0782971269				5		22		195		123.982639		10.773927		14.4932867286		-7.1774352954		0.2486749284		-0.4380718911				5		146		2430		1561.396927		142.992248		15.61396927		0.2497690967																																																												4		19		255		103.782718		18.658676		83.0261091642		-10.5990903586		0.2909249887		-8.199775442				4		19		255		103.592444		18.669397		88.8835235251		-4.2919397854		0.3114494746		-1.7233554451				4		1602		16239		9286.942325		1588.356967		92.86942325		0.3169109772

		5		57		233		138.861253		12.761585		14.6378465017		-14.1014779789		0.2511552762		-7.8648332833				5		56		224		133.885739		12.183828		15.6804901628		-7.9829857902		0.2690448925		-1.3021092154				5		628		2901		1704.085956		167.330899		17.04085956		0.2725943689																																																												4		57		143		111		15.687956		88.904939		-9.9948900185		0.3115245148		-7.5793597536				4		57		143		110.788172		15.703498		95.1624294291		-3.6599650906		0.3334508745		-1.0744200022				4		5854		12455		9877.76572		1288.643098		98.7776572		0.3370724483

		5		17		168		100.781172		13.383459		10.5222275074		-14.4764964161		0.1805397369		-8.2670798577				5		18		162		97.462767		12.789578		11.3140314335		-8.0408015158		0.1941254603		-1.36412264				5		183		1958		1230.331671		168.453102		12.30331671		0.1968101927				5		167		227		196.128836		8.264306		20.8272123372		-12.8452459038		0.3518141861		-6.7785890634				5		161		218		189.13813		7.902878		22.3042573007		-6.6643183512		0.3767644945		-0.1674203059				5		2031		2778		2389.681728		105.943594		23.89681728		0.3773963326				4		17		180		98.979858		19.628257		79.113944354		-11.5599994077		0.2772166924		-9.1864730812				4		17		180		98.770799		19.64254		84.6762139578		-5.3420421175		0.2967069857		-2.80164011				4		1731		15739		8945.493422		1728.972106		89.45493422		0.3052592514

		5		15		192		108.13902		17.319805		11.3174490036		-15.2719812684		0.1941840987		-9.1203207257				5		16		185		104.475536		16.536469		12.1547362068		-9.0036352998		0.2085502214		-2.3968627748				5		171		2390		1335.738658		222.532724		13.35738658		0.2136716374				5		89		212		132.978325		10.164961		14.0020314093		-10.3844060067		0.2365229299		-4.1464553414				5		86		204		128.594485		9.735594		15.0461640508		-3.7017637434		0.2541604644		3.0013514195				5		1002		2687		1562.45479		125.928632		15.6245479		0.2467544949				4		16		255		71.675549		17.086234		56.8732467624		-10.8450763466		0.1992848857		-8.4523631285				4		15		255		71.436832		17.093585		60.8249223612		-4.6504003545		0.2131316285		-2.0914362719				4		1667		15439		6379.148165		1456.567849		63.79148165		0.2176843581

		5		96		232		148.527072		10.977606		15.6825088876		-13.9315676304		0.2690795296		-7.6825866286				5		92		222		143.111101		10.486679		16.7864450101		-7.8729674296		0.2880207982		-1.1841029942				5		1023		2881		1822.097656		142.984613		18.22097656		0.2914721284				5		20		220		93.677872		20.492488		9.75451705		-8.1276051751		0.1647737307		-1.7325634096				5		20		211		90.944541		19.63093		10.5326134642		-0.7991458976		0.1779173695		6.1060143125				5		195		2748		1061.746248		243.055605		10.61746248		0.1676788735				4		23		166		111.669444		16.969636		89.4502339408		-10.1354305262		0.3134352381		-7.7236720455				4		22		165		111.540739		16.987618		95.8191103625		-3.7370533229		0.3357518964		-1.1535771054				4		2661		14248		9953.893338		1449.516509		99.53893338		0.3396702546

		5		83		237		149.863239		11.942437		15.8269191446		-13.961386287		0.271557312		-7.7145702626				5		81		227		144.386697		11.401912		16.9393660098		-7.9138804377		0.2906446073		-1.2279864829				5		806		2926		1839.5135		153.77407		18.395135		0.2942580565				5		60		237		152.448327		16.169507		16.1063102855		-10.728151528		0.2720685012		-4.5141282564				5		59		228		147.269827		15.480955		17.2850014004		-4.1950640151		0.2919790033		2.4737135664				5		644		2913		1804.186937		198.703225		18.04186937		0.2849306355				4		21		140		97.416581		15.90029		77.840578637		-10.5750673019		0.2727547959		-8.1751076617				4		20		140		97.097925		15.872898		83.2164841799		-4.3991112674		0.2915920662		-1.8334031633				4		2129		12242		8704.572236		1353.50437		87.04572236		0.2970379697

		5		8		224		147.286676		12.444319		15.5484493687		-13.5509258099		0.2667793446		-7.2743083862				5		9		215		141.943802		11.882826		16.6465068714		-7.4457475854		0.2856197481		-0.7258649403				5		50		2773		1798.567482		162.19857		17.98567482		0.2877081205				5		92		216		144.219379		8.339867		15.2169420436		-10.3488260659		0.2570452537		-4.1083987567				5		89		208		139.36417		7.996177		16.3372554279		-3.7484585416		0.2759696367		2.9514062958				5		965		2414		1697.350004		119.983272		16.97350004		0.2680581515				4		39		208		85.090999		19.246635		67.8007881445		-8.3103917124		0.2375751884		-5.849653385				4		39		208		84.793514		19.250962		72.4798027942		-1.9827806012		0.2539705404		0.6477762637				4		3145		16229		7394.598953		1613.816175		73.94598953		0.2523359679

																																																										5		27		230		161.71776		20.853993		17.1081320653		-10.3349828193		0.2889913187		-4.0935919112				5		27		222		156.122819		19.975621		18.3463157874		-3.8455680609		0.3099067726		2.8475371896				5		879		2690		1908.005218		242.239756		19.08005218		0.3013263915				4		19		206		96.909378		18.679227		77.4274369405		-10.2971073069		0.2713071399		-7.8896878593				4		19		206		96.714846		18.689736		82.8822140414		-3.9775221019		0.2904207776		-1.4004995137				4		2014		16240		8631.542932		1584.384114		86.31542932		0.2945458914

																																																										5		133		237		176.676577		6.763445		18.724851089		-10.5143112178		0.3163010075		-4.2854029776				5		129		228		170.427081		6.483277		20.0611393244		-4.1282164718		0.3388736471		2.5452142248				5		1547		2761		2092.496727		76.377838		20.92496727		0.3304626644

		6		10		113		41.158963		9.706014		2.1952377117		-3.6805984282		0.1003859828		0.1227541679				6		10		101		37.582653		8.517274		2.303921745		1.0880792354		0.1053559929		5.0797320315				6		58		699		227.912308		56.171053		2.27912308		0.1002629059				5		48		226		117.091224		20.219754		12.2849853075		-9.9451873307		0.2075185117		-3.6766635886				5		47		218		113.394797		19.364015		13.223995054		-3.0617971843		0.2233803056		3.685864688				5		476		2695		1364.167549		246.678993		13.64167549		0.2154394973

		6		13		165		75.884879		11.618701		4.1739204054		-1.5380949777		0.1908691254		2.3498583939				6		13		146		68.078093		10.208081		4.2950910043		1.3202939813		0.1964101334		5.3211162131				6		54		931		423.912213		68.810439		4.23912213		0.1864869462				5		59		209		129.798462		15.766794		13.658358176		-10.2109195567		0.2307175866		-3.960892869				5		58		202		125.568441		15.097351		14.683395844		-3.47239444		0.2480325679		3.2466866317				5		662		2443		1521.160269		200.685517		15.21160269		0.2402329566				5		3		239		76.225942		16.285999		7.8683473595		-16.3329054568		0.1328529369		-10.5029233797				5		4		230		74.199162		15.57494		8.5251439389		-9.3489405917		0.1439426043		-3.0323109238				5		37		3123		940.435114		208.989045		9.40435114		0.1484438844

		6		8		162		67.069992		10.603735		3.6716481442		-2.1320613341		0.1679007269		1.7324381596				6		8		144		60.343692		9.313632		3.7900810254		1.0247721932		0.1733165418		5.0139251918				6		31		930		375.163531		62.818425		3.75163531		0.1650414852				5		41		255		145.435867		37.357872		15.3484176336		-10.7581996796		0.2592661452		-4.5462679958				5		41		255		140.590124		35.780662		16.4842252454		-4.1541628004		0.2784522573		2.5174618275				5		412		3180		1719.868669		458.356314		17.19868669		0.2716144668				5		5		210		78.499603		20.916987		8.114080093		-16.5963729283		0.1370020058		-10.7847494502				5		6		202		76.32794		20.015836		8.7803461031		-9.7479069044		0.1482515596		-3.4590774901				5		49		2803		972.868972		267.69433		9.72868972		0.1535634379

		6		29		153		66.112599		9.516754		3.617095891		-0.9965097851		0.165406108		2.9128290957				6		27		135		59.511541		8.353488		3.7357465581		2.2510762636		0.170831882		6.2886521832				6		132		817		365.350341		55.487792		3.65350341		0.1607244786				5		107		244		182.244479		15.968302		19.3266188014		-11.1317896452		0.3264660942		-4.9458627634				5		104		235		175.771577		15.289555		20.7018481939		-4.808170589		0.3496965295		1.8179299494				5		1240		3034		2174.750535		172.874552		21.74750535		0.3434527982				5		8		208		78.529172		23.725744		8.1172758514		-15.8501857385		0.1370559646		-9.9865674114				5		8		200		76.370063		22.6875		8.7853958926		-8.9239486121		0.1483368226		-2.5777052037				5		77		3170		964.621957		308.492022		9.64621957		0.1522616799

		6		8		133		57.578888		10.989878		3.1308450382		-2.2013978039		0.1431703521		1.6603638089				6		8		118		51.997667		9.653055		3.2451356691		1.3687130784		0.1483967462		5.3714472292				6		38		780		320.13188		64.182865		3.2013188		0.1408320281				5		15		227		123.103383		28.41363		12.9347674279		-10.354605447		0.2184946598		-4.1145804282				5		15		218		119.17191		27.209903		13.9165669146		-3.5501690432		0.2350792599		3.163498304				5		132		2722		1442.881421		349.951202		14.42881421		0.227870578				5		12		223		85.019831		24.081277		8.8187732948		-16.0441977893		0.1489003826		-10.1940983586				5		13		215		82.622265		23.029826		9.5349223727		-9.2263708276		0.1609921859		-2.9012004122				5		102		3179		1050.40665		325.127456		10.5040665		0.1658024472

		6		10		164		78.815446		13.465305		4.3409041131		-2.4504162315		0.1985051201		1.4015124207				6		10		145		70.655587		11.831026		4.4633858976		0.3020166225		0.2041060873		4.262630259				6		36		964		444.994632		80.260919		4.44994632		0.1957614984																																																												5		4		255		94.784123		39.319252		9.8740784456		-16.1715307603		0.1667186591		-10.3303039807				5		5		255		91.863378		37.597779		10.6427654814		-9.6455690829		0.1796975384		-3.3496086971				5		66		3169		1177.890821		502.412763		11.77890821		0.1859253087

		6		12		114		53.381078		7.781881		2.8916538244		-2.2991893295		0.1322323817		1.5587108012				6		12		102		48.30551		6.83147		3.0040599699		1.4986966577		0.1373726002		5.5065634545				6		31		684		295.9703		45.202026		2.959703		0.1302028952																																																												5		22		255		100.019687		33.033936		10.4399277316		-15.6327334871		0.1762727289		-9.753962934				5		22		255		96.915505		31.595468		11.2484245704		-9.0990993443		0.1899237758		-2.7650605622				5		158		3181		1237.438187		427.452676		12.37438187		0.1953246199

		6		23		153		66.131569		10.696008		3.6181768016		-2.0708138648		0.1654555369		1.7961041003				6		21		136		59.515162		9.388319		3.7359829876		1.1177157593		0.1708426937		5.1105388093				6		115		894		369.468689		64.196297		3.69468689		0.1625362172																																																												5		10		240		75.710732		17.48274		7.8126644931		-16.213005062		0.1319127608		-10.3746682409				5		11		231		73.688374		16.716202		8.4639096519		-9.2287201397		0.1429086953		-2.903713426				5		105		3022		932.443573		230.222924		9.32443573		0.1471824519

		6		8		101		38.381954		7.820843		2.0370037389		-3.7074679789		0.0931501045		0.0948236226				6		8		90		35.149798		6.862566		2.1450709106		1.401045762		0.0980919061		5.4050566296				6		32		465		211.543273		45.346437		2.11543273		0.0930618599																																																												5		5		255		85.536483		24.365795		8.8746120097		-15.9914321934		0.1498431902		-10.1376560188				5		6		246		83.130682		23.299709		9.5958724195		-9.1638600155		0.1620212956		-2.8343338026				5		63		3173		1056.39368		316.291826		10.5639368		0.1667474757

		6		8		120		43.265791		11.531814		2.3152847712		-4.4094086954		0.1058756125		-0.6348345423				6		8		107		39.430803		10.122979		2.4245948511		0.1036496132		0.110874251		4.0564303555				6		27		690		242.208437		67.561857		2.42208437		0.1065520416

		6		34		164		73.164384		10.420978		4.0189066003		-1.7725538624		0.1837805021		2.1061414595				6		31		145		65.684428		9.15647		4.1387990418		1.1577775715		0.1892630612		5.1521825374				6		160		929		409.142939		61.746868		4.09142939		0.1799896651				6		92		143		115.769803		7.240582		6.4465633749		-1.1969777669		0.2902263648		2.4174825299				6		83		128		103.927823		6.403011		6.635863275		1.7043203578		0.2987487074		5.4249173561				6		519		814		652.466213		42.671858		6.52466213		0.2833758042

		6		29		165		71.84389		11.363241		3.9436648522		-2.0056985497		0.1803397737		1.863790616				6		27		146		64.537929		9.987342		4.0639395361		0.9829513673		0.1858398124		4.970452992				6		126		919		402.438182		66.514371		4.02438182		0.1770401166				6		53		143		82.230208		7.842123		4.5354772518		0.7505855607		0.2041886504		4.4362925679				6		48		128		74.242334		6.934054		4.6975789562		4.3514947324		0.2114865215		8.1689319534				6		279		865		450.168823		44.715276		4.50168823		0.1955150316				6		0		141		23.52661		9.805591		1.1905462378		-9.5638017336		0.0535747688		-6.2490372321				6		2		125		22.417172		8.603565		1.3137068286		-0.2082847015		0.0591170148		3.449388241				6		0		818		131.644879		56.793773		1.31644879		0.0571458332

		6		3		155		71.022765		9.624193		3.8968771497		-1.9577535523		0.1782002197		1.9136288117				6		4		137		63.816272		8.458858		4.016819664		1.0599021478		0.1836850686		5.0504423186				6		9		903		397.469182		57.385497		3.97469182		0.1748541601				6		11		138		52.114668		13.281389		2.8194937826		2.2636470953		0.1269345205		6.0047056568				6		12		123		47.590166		11.747736		2.9573522988		7.263805185		0.1331409554		11.1877819658				6		50		775		275.708315		73.820331		2.75708315		0.1197442319				6		0		135		24.595812		9.608688		1.2514693678		-9.8598950965		0.0563163193		-6.5559833264				6		2		120		23.366374		8.445242		1.375684024		-0.9130343675		0.0619059984		2.7188073346				6		0		682		138.836023		56.501389		1.38836023		0.0602674428

																																																										6		33		165		90.090014		10.106266		4.9833289977		0.9265453315		0.2243510806		4.6186893848				6		31		147		81.192166		8.945687		5.1513612868		4.3296757387		0.2319159485		8.1463147667				6		156		937		493.758008		56.948044		4.93758008		0.2144464645				6		1		120		26.362564		11.135803		1.3521388967		-7.4906849563		0.060846464		-4.0999343559				6		3		107		24.918973		9.775489		1.4770594231		1.0560052949		0.0664679074		4.7600183498				6		0		1101		146.162459		66.411721		1.46162459		0.0634477813

																																																										6		53		147		96.700122		6.039781		5.3599729516		1.3109093274		0.241307713		5.0171143717				6		49		131		87.051842		5.350238		5.5339629715		4.5995615833		0.2491407999		8.4260737067				6		258		752		529.061775		40.481997		5.29061775		0.2297794169				6		3		148		28.448713		16.123831		1.4710076667		-6.270353445		0.0661955774		-2.8348739457				6		5		132		26.732442		14.136242		1.5954680679		1.6600127108		0.0717963151		5.3861644932				6		14		1034		156.941557		97.75003		1.56941557		0.0681268888

																																																										6		16		152		108.878105		14.309088		6.0538744229		1.3116928759		0.2725473813		5.0179265843				6		15		136		97.807793		12.656695		6.2362620361		4.363952729		0.2807585306		8.1818456945				6		206		841		597.549429		76.301395		5.97549429		0.2595246261				6		0		164		37.248057		27.11145		1.9723942879		-5.8197688812		0.0887580546		-2.3677740734				6		2		145		34.449396		23.744202		2.0993388624		0.2417318265		0.0944705805		3.9158992572				6		4		1089		209.427633		155.298277		2.09427633		0.0909106125

																																																										6		82		147		110.690015		4.618327		6.1571170547		1.0170337567		0.277195398		4.7124881017				6		74		131		99.41075		4.116369		6.3409255105		4.0326959277		0.285470514		7.8384706955				6		435		811		609.512755		26.198662		6.09512755		0.264720477				6		9		161		37.7473		22.145821		2.000841154		-5.2114179405		0.090038168		-1.7371252017				6		10		142		34.892605		19.397921		2.1282777509		0.8258101001		0.095772835		4.521385794				6		22		715		87.568943		27.272293		0.87568943		0.0380128741

																																																										6		29		150		75.268409		14.39867		4.1387939448		1.4164549517		0.1863298398		5.1265211175				6		27		134		68.076489		12.729517		4.2949862728		5.2437709288		0.1933616689		9.0938498323				6		125		834		408.098858		81.414801		4.08098858		0.1772434186				6		2		142		23.118875		10.668067		1.1673134975		-8.8161558265		0.0525292918		-5.4739878056				6		4		126		22.080268		9.343674		1.2917090188		0.9009097721		0.0581271099		4.5992380996				6		12		932		211.084617		128.256454		2.11084617		0.091629894

																																																										6		36		129		83.62733		11.911093		4.6150852634		1.188645629		0.2077726288		4.8903779632				6		33		116		75.477705		10.531981		4.7782412703		4.7659436461		0.2151179649		8.5985424392				6		186		743		456.087265		69.851328		4.56087265		0.1980854992				6		0		161		27.310007		14.803591		1.4061241989		-7.2648560971		0.0632758111		-3.8658281752				6		2		142		25.740636		12.985819		1.530709087		0.9516282915		0.0688821507		4.6518156086				6		5		820		128.017579		63.126089		1.28017579		0.0555712556

																																																										6		24		180		89.542437		20.812984		4.9521280603		1.0336052046		0.2229464043		4.7296657743				6		23		161		80.717476		18.40851		5.1203668779		4.4660233648		0.2305205702		8.287650328				6		127		1022		490.146625		117.7024		4.90146625		0.212877987																																												6		-8		1105		151.627974		85.938683		1.51627974		0.0658203112

																																																										6		62		158		109.818925		10.448871		6.1074823465		0.8461680329		0.2749608274		4.5353716848				6		57		141		98.631167		9.240177		6.2900234181		3.8602688579		0.2831788854		7.6597358147				6		325		928		605.623641		52.453401		6.05623641		0.2630313768

																																																										6		9		155		72.8615		16.623003		4.00164827		1.0029112723		0.1801554973		4.6978489817				6		9		139		65.954523		14.693823		4.1564346248		4.9097694971		0.1871240289		8.7476297975				6		26		861		396.191379		93.815818		3.96191379		0.1720718229





Band1R

		0.09		0.0995474886		0.0995474886		0.2599274598		0.2599274598		0.1006094517		0.1006094517

		0.19		0.1198605038		0.1198605038		0.153753066		0.153753066		0.1024118695		0.1024118695

				0.110576739		0.110576739		0.1046166928		0.1046166928		0.1059525942		0.1059525942

				0.1123197819		0.1123197819		0.1552433757		0.1552433757		0.1011813629		0.1011813629

				0.1101065222		0.1101065222		0.170799152		0.170799152		0.106202764		0.106202764

				0.124953014		0.124953014		0.1774480112		0.1774480112		0.1042655249		0.1042655249

				0.1039646461		0.1039646461		0.1809750574		0.1809750574		0.0946472706		0.0946472706

				0.1098858752		0.1098858752		0.1363310374		0.1363310374		0.1028423555		0.1028423555

				0.0969293051		0.0969293051		0.1520800293		0.1520800293		0.1375903403		0.1375903403

				0.1038251447		0.1038251447		0.1644277984		0.1644277984		0.122527938		0.122527938

				0.1155300592		0.1155300592		0.1686602744		0.1686602744		0.1807053061		0.1807053061

				0.1163706794		0.1163706794		0.1406409204		0.1406409204		0.1245292255		0.1245292255

				0.1182952263		0.1182952263						0.1476815967		0.1476815967

												0.1118314458		0.1118314458

												0.1294934442		0.1294934442

												0.1883225492		0.1883225492

												0.1203110473		0.1203110473



1x1 Line

TM (IC) NIOB

TM (LUT) NIOB

TM (IC) RVPN

TM (LUT) RVPN

TM (IC) DC

TM (LUT) DC

ETM+ Reflectance

TM Reflectance

TOA Reflectance Obtained in ETM+ vs. TM (Band-1)

0.09

0.0900809416

0.099165952

0.231705016

0.2628895866

0.0906513305

0.1004576599

0.19

0.1081954282

0.1199253137

0.1399092201

0.1572189863

0.0915579356

0.101569892

0.0991697411

0.1095807255

0.0968334638

0.107599876

0.0951764968

0.105695482

0.1021061067

0.112988997

0.1410992826

0.1586251459

0.09311658

0.1032647673

0.1011096901

0.1117699965

0.1555022663

0.1751523756

0.0950552818

0.1053852636

0.1138466951

0.1263741498

0.1626522122

0.1834150081

0.0947436538

0.10518739

0.0949573913

0.104702443

0.1657427515

0.1869126776

0.086234366

0.0953784137

0.0988489415

0.1091747711

0.1244587118

0.1394357063

0.0940342058

0.1043376579

0.0878634077

0.0966089107

0.1386088022

0.1557847247

0.1193851329

0.133496107

0.0936999682

0.103278384

0.1494711313

0.168215558

0.1101003984

0.1227761017

0.1040071164

0.1150992582

0.1534706719

0.1728270891

0.1620314563

0.1822242511

0.1050851908

0.116366343

0.1274763471

0.1429128022

0.1117180271

0.1246110433

0.1070636781

0.1186693211

0.1299592176

0.1455995579

0.0999374876

0.1110406044

0.1157544269

0.1292360824

0.1685964201

0.1901050848

0.1078739492

0.1201897599



Band1R%

		0.0995474886		0.0995474886		0.2599274598		0.2599274598		0.1006094517		0.1006094517

		0.1198605038		0.1198605038		0.153753066		0.153753066		0.1024118695		0.1024118695

		0.110576739		0.110576739		0.1046166928		0.1046166928		0.1059525942		0.1059525942

		0.1123197819		0.1123197819		0.1552433757		0.1552433757		0.1011813629		0.1011813629

		0.1101065222		0.1101065222		0.170799152		0.170799152		0.106202764		0.106202764

		0.124953014		0.124953014		0.1774480112		0.1774480112		0.1042655249		0.1042655249

		0.1039646461		0.1039646461		0.1809750574		0.1809750574		0.0946472706		0.0946472706

		0.1098858752		0.1098858752		0.1363310374		0.1363310374		0.1028423555		0.1028423555

		0.0969293051		0.0969293051		0.1520800293		0.1520800293		0.1375903403		0.1375903403

		0.1038251447		0.1038251447		0.1644277984		0.1644277984		0.122527938		0.122527938

		0.1155300592		0.1155300592		0.1686602744		0.1686602744		0.1807053061		0.1807053061

		0.1163706794		0.1163706794		0.1406409204		0.1406409204		0.1245292255		0.1245292255

		0.1182952263		0.1182952263						0.1476815967		0.1476815967

										0.1118314458		0.1118314458

										0.1294934442		0.1294934442

										0.1883225492		0.1883225492

										0.1203110473		0.1203110473



TM (IC) NIOB

TM (LUT) NIOB

TM (IC) RVPN

TM (LUT) RVPN

TM (IC) DC

TM (LUT) DC

ETM+ Reflectance

% Difference (TM-ETM+)/ETM+

L5 TM % difference relative to L7 ETM+ (Band 1)

-9.5095789594

-0.3832710082

-10.8578153979

1.1395975004

-9.8977988959

-0.1508723306

-9.7322097109

0.0540711222

-9.003947849

2.2542121469

-10.5983163085

-0.8221483693

-10.3159108841

-0.9007441587

-7.4397582093

2.851536513

-10.1706782188

-0.2426672432

-9.0933894779

0.5958122843

-9.1109156738

2.178366876

-7.9706209383

2.0590791874

-8.1710255524

1.5107864017

-8.9560665205

2.5487384399

-10.4964143195

-0.769754317

-8.8883961807

1.137336193

-8.3381035534

3.3626732946

-9.1323293813

0.884151353

-8.6637671066

0.7096613682

-8.416798504

3.2809052428

-8.8886922424

0.7724925441

-10.0439967311

-0.6471296415

-8.7084539056

2.2773015828

-8.5647101573

1.4539752575

-9.3531026708

-0.330544404

-8.857985631

2.4360170208

-13.2314574751

-2.9756691833

-9.7521429453

-0.5266168575

-9.0961912999

2.3036004997

-10.1426171298

0.2025364071

-9.973978084

-0.3728908165

-9.0060345029

2.470537087

-10.3338691154

0.8405647267

-9.6978798502

-0.0037263831

-9.3604146465

1.6153775202

-10.2877041837

0.065701681

-9.4945067196

0.3162382631

-12.0003978018

-1.40981598

-10.6356115668

-0.7071726561

-10.6098168605

-0.1987449779

-10.4746506144

0.9465332826

-10.3374531118

-0.1008114821



Band2R

		0.06		0.0915303592		0.0915303592		0.2999859457		0.2999859457		0.0819251737		0.0819251737

		0.2		0.1139249253		0.1139249253		0.1586042051		0.1586042051		0.0834901564		0.0834901564

				0.1023249099		0.1023249099		0.0992073555		0.0992073555		0.0872358899		0.0872358899

				0.1047427513		0.1047427513		0.1587792974		0.1587792974		0.0846790681		0.0846790681

				0.1038876338		0.1038876338		0.1816469807		0.1816469807		0.0931486377		0.0931486377

				0.121250248		0.121250248		0.1901803652		0.1901803652		0.0923925779		0.0923925779

				0.0961510935		0.0961510935		0.1989918691		0.1989918691		0.0775168715		0.0775168715

				0.1021171749		0.1021171749		0.1329784587		0.1329784587		0.0855994928		0.0855994928

				0.0888432579		0.0888432579		0.1571248019		0.1571248019		0.1337410878		0.1337410878

				0.0962874887		0.0962874887		0.1703137418		0.1703137418		0.1147000275		0.1147000275

				0.1068694671		0.1068694671		0.1821910176		0.1821910176		0.1887036325		0.1887036325

				0.1103282651		0.1103282651		0.1369154257		0.1369154257		0.1148657143		0.1148657143

				0.1118487757		0.1118487757						0.1337648641		0.1337648641

												0.1029383636		0.1029383636

												0.1232114427		0.1232114427

												0.1869798896		0.1869798896

												0.1108078796		0.1108078796



1x1 Line

TM (IC) NIOB

TM (LUT) NIOB

TM (IC) RVPN

TM (LUT) RVPN

TM (IC) DC

TM (LUT) DC

ETM+ Reflectance

TM Reflectance

TOA Reflectance Obtained in ETM+ vs. TM (Band-2)

0.06

0.077187074

0.0924426794

0.2520396301

0.3039285055

0.0666057241

0.0809466709

0.2

0.0957704169

0.1147806702

0.1362564565

0.16382118

0.0684591342

0.0832707223

0.0860140561

0.1033969613

0.0863078519

0.1038064691

0.0719761403

0.0872225882

0.0888945427

0.1066695435

0.1365919677

0.1640729108

0.0707726555

0.0861130513

0.0884067414

0.106153095

0.1564553029

0.188268478

0.0777566672

0.0948897118

0.1022850041

0.1226515257

0.164082092

0.197445239

0.0769065503

0.0932664256

0.0820095548

0.098617584

0.1710805241

0.2062233565

0.0639727019

0.0778459904

0.0856526147

0.1030106704

0.1145570733

0.1375577593

0.0710677016

0.0861310523

0.0747184425

0.0896141537

0.1355249873

0.1626963616

0.1090281987

0.1313075783

0.080414523

0.0966040069

0.1458061367

0.1753646093

0.0955869953

0.1156478392

0.0894667083

0.1076529687

0.1560381138

0.1879454254

0.159723021

0.1930749332

0.0927742104

0.1112387038

0.1171576501

0.1406268724

0.0953798165

0.1154039097

0.0943818813

0.1129325623

0.110844581

0.1338025917

0.0865230818

0.1055114892

0.1024933768

0.1239550202

0.1591466328

0.1917023961

0.0921771577

0.1116483139



Band2R%

		0.0915303592		0.0915303592		0.2999859457		0.2999859457		0.0819251737		0.0819251737

		0.1139249253		0.1139249253		0.1586042051		0.1586042051		0.0834901564		0.0834901564

		0.1023249099		0.1023249099		0.0992073555		0.0992073555		0.0872358899		0.0872358899

		0.1047427513		0.1047427513		0.1587792974		0.1587792974		0.0846790681		0.0846790681

		0.1038876338		0.1038876338		0.1816469807		0.1816469807		0.0931486377		0.0931486377

		0.121250248		0.121250248		0.1901803652		0.1901803652		0.0923925779		0.0923925779

		0.0961510935		0.0961510935		0.1989918691		0.1989918691		0.0775168715		0.0775168715

		0.1021171749		0.1021171749		0.1329784587		0.1329784587		0.0855994928		0.0855994928

		0.0888432579		0.0888432579		0.1571248019		0.1571248019		0.1337410878		0.1337410878

		0.0962874887		0.0962874887		0.1703137418		0.1703137418		0.1147000275		0.1147000275

		0.1068694671		0.1068694671		0.1821910176		0.1821910176		0.1887036325		0.1887036325

		0.1103282651		0.1103282651		0.1369154257		0.1369154257		0.1148657143		0.1148657143

		0.1118487757		0.1118487757						0.1337648641		0.1337648641

										0.1029383636		0.1029383636

										0.1232114427		0.1232114427

										0.1869798896		0.1869798896

										0.1108078796		0.1108078796



TM (IC) NIOB

TM (LUT) NIOB

TM (IC) RVPN

TM (LUT) RVPN

TM (IC) DC

TM (LUT) DC

ETM+ Reflectance

% Difference (TM-ETM+)/ETM+

L5 TM % difference relative to L7 ETM+ (Band 2)

-15.6705221783

0.9967405566

-15.9828539636

1.3142481654

-18.6993190909

-1.1943859619

-15.9355016669

0.7511480827

-14.0902623684

3.2893042294

-18.0033465453

-0.2628262993

-15.9402571967

1.0476934587

-13.0025677136

4.6358595551

-17.4925132423

-0.0152479618

-15.1306017315

1.8395470328

-13.9736918449

3.3339443079

-16.4224912767

1.6934328518

-14.9015737287

2.1806841675

-13.8684814246

3.6452559435

-16.5240962762

1.8691353149

-15.6414062522

1.1556905983

-13.7229062444

3.8199915495

-16.7611164675

0.9457985487

-14.7076212297

2.5652236209

-14.0263745986

3.6340617257

-17.4725441291

0.4245770986

-16.1232036922

0.8749708367

-13.8529093726

3.4436408928

-16.9764922094

0.6209843893

-15.8985789022

0.8677031289

-13.7469160328

3.5459454138

-18.4781576615

-1.8195676459

-16.4849720861

0.3287221321

-14.3896815739

2.9656253451

-16.6634939416

0.8263396325

-16.2841260837

0.7331389413

-14.354661459

3.1584475982

-15.3577390564

2.3164899914

-15.9107501628

0.8252089417

-14.430642485

2.7107586228

-16.9640679337

0.4685431212

-15.6165270943

0.9689749284

-17.134756011

0.028204429

-15.9467095454

2.4996759656

-16.8150501503

0.603497151

-14.8856953596

2.5256761674

-16.8135353264

0.7584607493



Band3R

		0.04		0.0749281736		0.0749281736		0.3358660545		0.3358660545		0.0537583123		0.0537583123

		0.24		0.1128801246		0.1128801246		0.179529669		0.179529669		0.0570390578		0.0570390578

				0.100678759		0.100678759		0.1021155075		0.1021155075		0.0627101284		0.0627101284

				0.0996735682		0.0996735682		0.1819520528		0.1819520528		0.0598920991		0.0598920991

				0.0942588951		0.0942588951		0.2140483822		0.2140483822		0.0757114818		0.0757114818

				0.1207190197		0.1207190197		0.2227853317		0.2227853317		0.0751957544		0.0751957544

				0.0869329303		0.0869329303		0.2352932627		0.2352932627		0.0501705708		0.0501705708

				0.096889816		0.096889816		0.1490053016		0.1490053016		0.0591916625		0.0591916625

				0.0703876898		0.0703876898		0.1809864652		0.1809864652		0.1341318485		0.1341318485

				0.0800545567		0.0800545567		0.1950971302		0.1950971302		0.1064391252		0.1064391252

				0.1055097192		0.1055097192		0.210530129		0.210530129		0.1970687351		0.1970687351

				0.1074996382		0.1074996382		0.148003882		0.148003882		0.1078613606		0.1078613606

				0.1091885684		0.1091885684						0.1303558663		0.1303558663

												0.0919702457		0.0919702457

												0.1219213973		0.1219213973

												0.1960149786		0.1960149786

												0.1010376512		0.1010376512



1x1 Line

TM (IC) NIOB

TM (LUT) NIOB

TM (IC) RVPN

TM (LUT) RVPN

TM (IC) DC

TM (LUT) DC

ETM+ Reflectance

TM Reflectance

TOA Reflectance Obtained in ETM+ vs. TM (Band-3)

0.04

0.0677272355

0.0774873387

0.2927881568

0.33532413

0.0483571087

0.0560974357

0.24

0.0994383123

0.1138097784

0.159952491

0.1832204111

0.0513634774

0.0595350423

0.088831593

0.1017042025

0.0931528179

0.1070177284

0.0567949018

0.0658139448

0.0891251006

0.1018479713

0.1623087979

0.185687082

0.055515571

0.0646343291

0.0847278002

0.0970651986

0.1905242643

0.2182074267

0.0683137316

0.0791447805

0.1063842095

0.1218854564

0.1985625475

0.2274165572

0.0677541269

0.0783563513

0.0783427248

0.0897565524

0.2090173447

0.2397537443

0.0466581374

0.0539890624

0.0856463391

0.0982113006

0.1334304017

0.1527999089

0.0542802835

0.0628461037

0.063860212

0.0732895399

0.1617115494

0.1848813048

0.1151281154

0.132039685

0.0713791842

0.081839395

0.1732172671

0.1983799524

0.0941338574

0.1086411232

0.0926921036

0.1064669235

0.1866599434

0.2139448369

0.1752432165

0.2016098778

0.0948761814

0.1085340333

0.132091605

0.1511288373

0.0949664392

0.1096010398

0.0965626715

0.1102207796

0.1134885714

0.1304635506

0.0825245503

0.0955184434

0.1070503718

0.1234122393

0.1750317747

0.200686326

0.0895443848

0.1034345958



Band3R%

		0.0749281736		0.0749281736		0.3358660545		0.3358660545		0.0537583123		0.0537583123

		0.1128801246		0.1128801246		0.179529669		0.179529669		0.0570390578		0.0570390578

		0.100678759		0.100678759		0.1021155075		0.1021155075		0.0627101284		0.0627101284

		0.0996735682		0.0996735682		0.1819520528		0.1819520528		0.0598920991		0.0598920991

		0.0942588951		0.0942588951		0.2140483822		0.2140483822		0.0757114818		0.0757114818

		0.1207190197		0.1207190197		0.2227853317		0.2227853317		0.0751957544		0.0751957544

		0.0869329303		0.0869329303		0.2352932627		0.2352932627		0.0501705708		0.0501705708

		0.096889816		0.096889816		0.1490053016		0.1490053016		0.0591916625		0.0591916625

		0.0703876898		0.0703876898		0.1809864652		0.1809864652		0.1341318485		0.1341318485

		0.0800545567		0.0800545567		0.1950971302		0.1950971302		0.1064391252		0.1064391252

		0.1055097192		0.1055097192		0.210530129		0.210530129		0.1970687351		0.1970687351

		0.1074996382		0.1074996382		0.148003882		0.148003882		0.1078613606		0.1078613606

		0.1091885684		0.1091885684						0.1303558663		0.1303558663

										0.0919702457		0.0919702457

										0.1219213973		0.1219213973

										0.1960149786		0.1960149786

										0.1010376512		0.1010376512



TM (IC) NIOB

TM (LUT) NIOB

TM (IC) RVPN

TM (LUT) RVPN

TM (IC) DC

TM (LUT) DC

ETM+ Reflectance

% Difference (TM-ETM+)/ETM+

L5 TM % difference relative to L7 ETM+ (Band-3)

-9.6104545498

3.4154911586

-12.8259158848

-0.1613513563

-10.0471971127

4.3511846535

-11.908041717

0.8235761142

-10.9047034419

2.0557839128

-9.9503404807

4.3759217417

-11.7672944391

1.0185301204

-8.7770113036

4.8006625607

-9.4326495464

4.949465932

-10.5830139122

2.181524275

-10.7958413052

2.0527546337

-7.307354776

7.9179558732

-10.1116132627

2.9772293856

-10.9900937542

1.9430394862

-9.7709754216

4.5347132847

-11.874525035

0.9662409878

-10.8727015454

2.0787838558

-9.8963399235

4.2031587773

-9.8814171666

3.2480466619

-11.1673057262

1.8957115654

-7.0009834154

7.6110188909

-11.6043949371

1.3639044583

-10.452581014

2.5466256754

-8.2974167554

6.1739121277

-9.2736071375

4.1226670698

-10.6499211117

2.1520059919

-14.1679499221

-1.5597813603

-10.8368253459

2.2295274258

-11.2148564429

1.6826604343

-11.560850248

2.0687862479

-12.1482795278

0.9072190383

-11.3381327891

1.6219568661

-11.0750792935

2.3043445614

-11.742790019

0.9622312282

-10.7512565642

2.1114008639

-11.9550888059

1.6128844639

-11.5633872079

0.9453472782

-12.9394214169

0.0826079308

-10.2703818065

3.8579843722

-12.197223709

1.2227894578

-10.7048981978

2.3831583864

-11.3752312355

2.3723280904



Band4R

		0.18		0.2645057581		0.2645057581		0.3717448836		0.3717448836		0.3359805759		0.3359805759

		0.38		0.2399530749		0.2399530749		0.2357062121		0.2357062121		0.3412371157		0.3412371157

				0.2261136171		0.2261136171		0.1967909112		0.1967909112		0.3214693823		0.3214693823

				0.2346662436		0.2346662436		0.2429680877		0.2429680877		0.3462140525		0.3462140525

				0.2597636482		0.2597636482		0.2727132612		0.2727132612		0.3321577203		0.3321577203

				0.2606246397		0.2606246397		0.2756174385		0.2756174385		0.3396077909		0.3396077909

				0.2447641381		0.2447641381		0.2947736826		0.2947736826		0.330048774		0.330048774

				0.2290178228		0.2290178228		0.1962865503		0.1962865503		0.3603255552		0.3603255552

				0.2743243781		0.2743243781		0.241311216		0.241311216		0.3285789042		0.3285789042

				0.2750801895		0.2750801895		0.2468798242		0.2468798242		0.3169109772		0.3169109772

				0.2177784627		0.2177784627		0.2831943218		0.2831943218		0.3370724483		0.3370724483

				0.244605184		0.244605184		0.2098192653		0.2098192653		0.3052592514		0.3052592514

				0.2383576189		0.2383576189						0.2176843581		0.2176843581

												0.3396702546		0.3396702546

												0.2970379697		0.2970379697

												0.2523359679		0.2523359679

												0.2945458914		0.2945458914



1x1 Line

TM (IC) NIOB

TM (LUT) NIOB

TM (IC) RVPN

TM (LUT) RVPN

TM (IC) DC

TM (LUT) DC

ETM+ Reflectance

TM Reflectance

TOA Reflectance Obtained in ETM+ vs. TM (Band-4)

0.18

0.2441789947

0.2622075299

0.343387396

0.3686988263

0.3077245231

0.3292049024

0.38

0.2212024659

0.237438387

0.2209859744

0.2375032986

0.3130966508

0.3352602584

0.2077395355

0.2231791562

0.1868193412

0.200955614

0.2948752509

0.3156761718

0.2181287419

0.2341426

0.2272901116

0.2442362362

0.3163205604

0.3385058841

0.2423977243

0.2602752651

0.2564119971

0.2753667532

0.3064147789

0.3282470379

0.2395005431

0.2572040675

0.2598447016

0.279095386

0.3117813695

0.3337935449

0.2286049638

0.2454684044

0.2772429869

0.2978017785

0.3027713883

0.324150012

0.2106312146

0.2262541072

0.1847380723

0.19865465

0.329581436

0.3524467347

0.2523101972

0.2709565142

0.2267522204

0.243598219

0.2976638816

0.3185468545

0.2514002801

0.2699898381

0.2312174355

0.2484318429

0.2909249887

0.3114494746

0.2000108446

0.2149268517

0.2641878024

0.283742571

0.3115245148

0.3334508745

0.2248327401

0.2414006965

0.1965299097

0.2112639379

0.2772166924

0.2967069857

0.2210437143

0.2372575765

0.1992848857

0.2131316285

0.3134352381

0.3357518964

0.2727547959

0.2915920662

0.2375751884

0.2539705404

0.2713071399

0.2904207776



Band4R%

		0.2645057581		0.2645057581		0.3717448836		0.3717448836		0.3359805759		0.3359805759

		0.2399530749		0.2399530749		0.2357062121		0.2357062121		0.3412371157		0.3412371157

		0.2261136171		0.2261136171		0.1967909112		0.1967909112		0.3214693823		0.3214693823

		0.2346662436		0.2346662436		0.2429680877		0.2429680877		0.3462140525		0.3462140525

		0.2597636482		0.2597636482		0.2727132612		0.2727132612		0.3321577203		0.3321577203

		0.2606246397		0.2606246397		0.2756174385		0.2756174385		0.3396077909		0.3396077909

		0.2447641381		0.2447641381		0.2947736826		0.2947736826		0.330048774		0.330048774

		0.2290178228		0.2290178228		0.1962865503		0.1962865503		0.3603255552		0.3603255552

		0.2743243781		0.2743243781		0.241311216		0.241311216		0.3285789042		0.3285789042

		0.2750801895		0.2750801895		0.2468798242		0.2468798242		0.3169109772		0.3169109772

		0.2177784627		0.2177784627		0.2831943218		0.2831943218		0.3370724483		0.3370724483

		0.244605184		0.244605184		0.2098192653		0.2098192653		0.3052592514		0.3052592514

		0.2383576189		0.2383576189						0.2176843581		0.2176843581

										0.3396702546		0.3396702546

										0.2970379697		0.2970379697

										0.2523359679		0.2523359679

										0.2945458914		0.2945458914



TM (IC) NIOB

TM (LUT) NIOB

TM (IC) RVPN

TM (LUT) RVPN

TM (IC) DC

TM (LUT) DC

ETM+ Reflectance

% Difference (TM-ETM+)/ETM+

L5 TM % difference relative to L7 ETM+ (Band-4)

-7.6848094236

-0.8688764332

-7.6282119487

-0.8193945606

-8.4100256964

-2.0166860615

-7.8142816166

-1.0479915273

-6.245163232

0.7624264311

-8.2466014573

-1.751526156

-8.1260394182

-1.2977816044

-5.0670887145

2.1163084702

-8.2726794302

-1.802103372

-7.0472435745

-0.2231439983

-6.4526894262

0.5219403458

-8.634395945

-2.2264169673

-6.6852787209

0.1969547764

-5.9774372571

0.9729970619

-7.7502161691

-1.1773570644

-8.1051801596

-1.3124515809

-5.7226919075

1.2618750128

-8.1936934712

-1.7120472921

-6.6019370552

0.287732634

-5.9471712276

1.0272612787

-8.2646529306

-1.7872394754

-8.0284617306

-1.2067688075

-5.8834790189

1.2064503079

-8.5323171654

-2.1865838903

-8.0248722402

-1.2276939826

-6.0332859323

0.9477400168

-9.4087058623

-3.0531630542

-8.6083659829

-1.8504972803

-6.34413473

0.6286535183

-8.199775442

-1.7233554451

-8.1585744882

-1.3094090825

-6.7114761339

0.1935947052

-7.5793597536

-1.0744200022

-8.083411627

-1.3100652475

-6.3337156623

0.688531908

-9.1864730812

-2.80164011

-7.2638352166

-0.4615092508

-8.4523631285

-2.0914362719

-7.7236720455

-1.1535771054

-8.1751076617

-1.8334031633

-5.849653385

0.6477762637

-7.8896878593

-1.4004995137
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Scope of Test Sites
Test sites are central to any future Quality Assurance/Quality Control (QA/QC) strategy•	
Test sites provide a convenient means of obtaining information to verify sensor performance•	
Test sites are the only practical means of deriving knowledge of biases between sensors •	
Test sites allow, at some level, a means of bridging anticipated data gaps caused by lack of  •	
measurement continuity, due to lack of co-existent in-flight sensors


Characteristics of Sensors which can Benefit from Test Sites


 
 
 
Well-Established Site Selection Criteria for Radiometry Test Sites


High spatial uniformity over a large area (within 3%)•	
Surface reflectance [0, 1] greater than 0.3•	
Flat spectral reflectance•	
Temporally invariant surface properties (within 2%)•	
Horizontal surface with nearly lambertian reflectance•	
At high altitude, far from ocean, urban, and industrial areas•	
In arid regions with low probability of cloud cover•	


CEOS Reference Standard Test Sites
The instrumented sites are primarily used for field campaigns to obtain radiometric gain. These  •	
sites can serve as a focus for international efforts, facilitating traceability and cross-comparison to 
evaluate biases of in-flight sensors in a harmonized manner
The pseudo-invariant desert sites have high •	
reflectance with low aerosol loading and 
practically no vegetation. Consequently, 
these sites can be used to evaluate the long-
term stability of a sensor and  facilitate cross-
comparison of multiple sensors


Online Test Site Catalog


Summary
The test site catalog provides a comprehensive list of prime candidate terrestrial targets for •	
consideration as benchmark sites for the postlaunch calibration of space-based optical sensors
The online test site catalog provides easy public Web site access to this vital information for the •	
global community
The incompleteness of available information on even these prime test sites is an indication that much •	
more coordination and documentation are still needed to facilitate the wider use of calibration test 
sites in remote sensing


Proposed Future Plans
Gather complete site characterization data & define core measurements (eg. Instruments)•	
Create an operational network of land sites (“Landnet”) & develop online data access infrastructure•	
Encourage agencies to acquire, archive, and provide data over the CEOS sites •	
Integrate the catalog into the CEOS Cal/Val portal•	
Establish traceability chain for primary site data•	
Develop “best practice” guidance on site characterization and its use•	


Gain•	
Stability•	
Modulation Transfer  •	
Function (MTF)
Uniformity •	


Stray light •	
Polarization•	
Spectral•	
Signal-to-Noise  •	
Ratio (SNR)


Geolocation•	
Camera model•	
Band-to-band•	
Internal Geometry•	


Negev  
Israel, Asia


Tuz Golu 
Turkey, Asia


Dome C 
Antartica


Ivanpah 
USA, North America


La Crau 
France


Railroad Valley 
USA, North America


Dunhuang 
China


Lspec 
USA, North America


# Site 
Center 


Latitude


Center 


Longitude


WRS-2 


Path/Row


Point of Contact 


(POC)
Affilation Email


1 Dome C, Antarctica -74.50 123.00 89 / 113 Stephen Warren University of Washington sgw@atmos.washington.edu


2 Dunhuang, China 40.13 94.34 137 / 32 Xiuqing Hu NSMC/CMA huxq@cma.gov.cn


3 Frenchman Flat, USA 36.81 -115.93 40 / 34 Carol J. Bruegge NASA/JPL Carol.J.Bruegge@Jpl.Nasa.Gov


4 Ivanpah Playa, USA 35.57 -115.40 39 / 35 Kurtis J. Thome NASA/GSFC kurtis.thome@nasa.gov


5 La Crau, France 43.56 4.86 196 / 30 Patrice Henry CNES patrice.henry@cnes.fr


6 Negev, Southern Israel 30.11 35.01 174 / 39 Arnon Karnieli Ben Gurion University karnieli@bgu.ac.il


7 Railroad Valley Playa, USA 38.50 -115.69 40 / 33 Kurtis J. Thome NASA/GSFC kurtis.thome@nasa.gov


8 Tuz Golu, Turkey 38.83 33.33 177 / 33 Selime Gurol TUBITAK UZAY selime.gurol@uzay.tubitak.gov.tr


1 Libya 4 28.55 23.39 181 / 40 Patrice Henry CNES patrice.henry@cnes.fr


2 Mauritania 1 19.40 -9.30 201 / 47 Patrice Henry CNES patrice.henry@cnes.fr


2 Mauritania 2 20.85 -8.78 201 / 46 Patrice Henry CNES patrice.henry@cnes.fr


3 Algeria 3 30.32 7.66 192 / 39 Patrice Henry CNES patrice.henry@cnes.fr


4 Libya 1 24.42 13.35 187 / 43 Patrice Henry CNES patrice.henry@cnes.fr


5 Algeria 5 31.02 2.23 195 / 39 Patrice Henry CNES patrice.henry@cnes.fr


1 Lake Tahoe 39.00 -120.00 Simon Hook NASA/JPL Simon.J.Hook@jpl.nasa.gov


2 AERONET-OC Giuseppe Zibordi JRC giuseppe.zibordi@jrc.it


CEOS Reference Standard Test Sites


Instrumented Sites


Pseudo-Invariant Test Sites


Catalog of Worldwide Test Sites for Sensor Characterization
http://calval.cr.usgs.gov/sites_catalog_map.php


Gyanesh Chander, GEO Task: DA-09-01a_2 Lead


SGT Inc., contractor to the U.S. Geological Survey (USGS) Earth Resources Observation and Science (EROS) Center, Sioux Falls, SD. Work performed under USGS contract 08HQCN0005.
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Principle

 

 

Data and derived products shall have associated 

with them a

 

fully traceable 

indicator of their quality

 

Quality Indicator

 

 

A 

Quality Indicator (

QI

)

 

shall 

provide sufficient 

information to allow all users to readily 

evaluate 

the 

“fitness for purpose”

 of the data

 

or derive

d product

 

Traceability

 

 

A 

QI 

shall 

be based on a documented and 

quantifiable assessment of evidence 

demonstrating the level of traceability to 

internationally agreed (where possible SI) 

reference standards
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