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Who are we? What do we do? How do we do it?
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Who are we?

SSHAadour formal'beginning as the' Geophysica
Monitoring for Climatic Change (GMCC)
programin-1972 as part of NOAA’s
Environmental Research Laboratories

(@ number of records go back to the 1960s).

= Became a separate laboratory, the Climate
Monitoring and Diagnostics Laboratory (CMDL),
Lin1989. =

= Consolidatedwith'several'other laboratories in

“Boulder as the Earth System Research
Laboratory (ESRL) Global Monitoring Division
(GMD) in 2006.




What do we do?
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Use a variety . )

of observing
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AA ESRL Carbon Cycle
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Parameters Observed at Mauna Loa

Program/Measurement

Instrument

Sampling Frequency

. CHy, CO, B3¢/ 2c, 180/%%0 of CO,,
Hy. N30, SFg, and °C of CH,

S0,

Surface O3

Total O3
O; profiles

N30, CFC-11, CFC-12, CFC-113, CH3CCl3,
CCly, SFg. HCFC-22, HCFC-21. HCFC-124,
HCFC-141b, ECFC-142b, CH;Br. CH,CL
CH3L CHyCly, CHCl3, C5Cly, H-1301,
CH,Bry, CHBr3, H-1211, HFC-134a,
HFC-152a, CgHg. COS

CFC-11, CFC-12. CFC-113, N0,

CH,CCly, CCly. CH3Br. CH,CL H-1211,
SFg, HCFC-22, COS, CHCl3, HCFC-142b

Aerosols

Condensation nuclei
Vog Monitoring Network (VOGNET)
Optical properties

Aerosol light absorption (black carbon)
S ol and upper tropospheric aerosols

Solar Radiation

Global irradiance

Direct irradiance

Diffuse irradiance
UV solar radiation

Turbidity

Columa water vapor

Terrestrial IR Radiation
Solar, UV Index

Meteorology

Air temperature

Air temperature (30-70 km)
Temperature gradient
Dewpoint temperature
Relative humidity

Pressure

Wind (speed and direction)
Precipitation

Siemens Ultramat-3 NDIR analyzer®
Trace Analytical RGA3 no. R5*
2.5-L glass flasks, MAKS pump unit
2.5-L glass flasks, through analyzer
AIRKIT pump unit, 2.5-L glass flaskst
HP6890GC*
TECO model 43-S pulsed-flucrescence analyzer;
4.10.23. 40 m*
Dasibi 1003-AH UV absorption ozone monitor (End ed 08/03)*
TEI Model 49 UV absorption ozone monitor* and
TEI Model 49C UV absorption ozone monitor (Began 8/03)*
Dobson spectrophotometer no. 76*
Dobsen spectrophotometer no. 76*
(automated Umkehr method)
Balloonbomme ECC sonde
850-mL, 2.5-L, or 3-L stainless-steel flasks

Automated CATS GC

TSI3010 CN

Condensation nuclei counter (spread throughout the island)

Three-wavelength nephelometer; 450, 550, and 700 nm
wavelengths (TSI)

Light absorption photometer (Radiance Research PSAP)

Aethalometer**

Nd:YAG lidar: 532-, 1064-nm waveleagths

Eppley pyranometers with Q.
OG1. and RGS filters*
Two Eppley pyrheliometers with Q filter*
Eppley pyrheliometer with Q, OGI1,
RG2, and RGS8 filters*
Eppley/Kendall active-cavity radiometer®
Eppley pyrgeometer with shading disk
and Q filter*
Yankee Environmental UVB pyranometers
(280-320 nm)*
1-202 and J-314 sunphotometers with
380-, 500-, 778-, 862-nm narrowband filters
Precision filter radiometer (368, 412, 500, 862 nm)*
Tw gth tracking
860, 940 nm (two instruments)*
Precision infrared radiometer, pyrgeometer®
Davis 6160 (began 10/03)

Aspirated thermistor, 2-, 9-, 37-m heights*
Max-Min thermometers, 2.5m height
Lidar

Aspirated thermistors, 2-, 9-, 37-m heights*
Dewpoint hygrometer, 2-m height*

TSL. 2-m height*

Capacitance transducer™®

10- and 38-m heights*

Rain gauge, 20-cm diameter

Rain gauge, 20-cm diameter

Rain gauge. tipping bucket®

Continuous
Continuous
1 pair wk-1

1 pair wk-1
Continuous
Continuous

Continuous

3 day"l, weekdays
2 day-!

1wkl
1 pair wk-!

1 sample nt

Continuous
Continuous
Continuous

Continuous
1 profile wk-1

Continuous

Continuous
3 day!

1 mo!
Continuous

Continuous
3 day-l, weekdays

Continuous
Continuous

Continuous
Continuous

Continuous

1 day-!, weekdays
1 profile wk-!
Continuous
Continuous
Continuous
Continuous
Continuous
5wkl

1wkl
Continuous

Program/Measurement

Instrument

Sampling Frequency

Meteorology—continued
Total precipitable water
Temperature, Wind, Pressure, Precipitation, and
Humidity

Precipitation Chemisty
P .
Conductivity

Cooperative Programs
CO, (SI0)
co,. BeNy0 $10)
C0,. CO. CHy, Pc/l2c (cSRO)
05 analyses (SIO)
Total suspended particulates (DOE)
Ultraviolet radiation (CSU and USDA)
Radionuclide deposition (DOE)
Aerosol chemistry (Univ. of Calif., Davis)

Halides (EPA National Exposure Research
Laboratory (NERL)

Hg®. Hg -, Hg” (EPA National Exposure
Research Laboratory (NERL)

Particulate 2.5-10 pm (EPA NERL)

Sulfate, nitrate, aerosols (Univ. of Hawaii)

Radon (ANSTO)

AERONET sunphotometers (NASA Goddard)

Global Positioning System (GPS) Test Bed
(FAA and Stanford University)

Earthquakes (HVO-USGS Mealo Park)

CO isotopes (SUNY)

Cosmic dust (CALTECH)

Volcanic activity (HVO)

Foskett IR hygrometer®
Davis 6160 (began 10/03)

pH meter
Conductivity bridge

Applied Physics IR analyzer®

5-L evacuated glass flasks§

Pressurized glass flask sample

5-L glass flasks through tower line and pump unit§
High-volume sampler (ended 2/03)

Multi-wavelength radiometer (direct, diffuse, shadow band)
Ton-exchange column

Programmed filter sampler

Sequential Fine Particle Sampler URG 2000-017 (began 05/03)
Tekran 2537A. 1130 and 1135p

Dichotomous Partisol-Plus model 2025

Filter system

Aerosol scavenging of Rn daughters:
two-filter system*®

P P
GPS-derived column water vapor profiles

Seismometer

1000 psi cylinder

Magnetic collector (ended 10/03)

Seismic and expanston instrument in 113-m-deep well

Network for the Detection of Stratospheric Change (NDSC)

Ultraviolet radiation
(NOAA and NIWA)
Stratospheric O3 profiles, 20-66 km
(Univ. of Mass., Amherst)
Stratospheric water vapor profiles, 40-80 km,
10-15 km resolution (NRL)
Stratospheric Oj profiles (15-55 km),
temperature (20-75 km),
aerosol profiles (15-40 km) (JPL)
NO, (NIWA and NOAA)
BrO (NIWA and NOAA)
Columa O3, UVB (MSC, Canada)
Solar spectra (Univ. of Denver)

UV spectroradiometer (285-450 nm). 0.8-nm resolution™

Millitech Corp.. 110.8-GHz microwave ozone
spectroscopy
Millimeterwave spectrometer

UV lidar*

Slant column NO, spectrometer
Column BrO spectrometer

Two Brewer spectrophotometers
FTIR spectrometer, automated*

Continuous
Continuous

1wk!
1 wk!

Continuous

1 pair wk-!

3 pair mo-!

3 (2 mo)!

Coatinuous (1 filter wk-1)

Continuous

Quarterly sample

Integrated 3-day sample,
1 continuous and
1 downslope sample
(4 days)”

1 upslope/week and

1 downslope/week

Continuous

1 downslope sample wi!

Daily. 2000-0600 LST

Continuous; integrated
30-min samples

Continuous

Continuous

Continuops
12wkt

12 wk)!
Continuous
Continuous

3 profiles h-l
Continuous

3.4 profiles wk-1
Continuous, daytime
Continuous, daytime

Daily
5 days wk!

All instruments are at MLO ualess indicated.

*Data from this instrument recorded and processed by microcomputers.

Kumukahi only.
Kulani Mavka.
§MLO and Kumukahi.

**7-wavelength aethalometer relocated to Boulder CMDL for absorption intercomparison study 4/2002.
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How are these data used

S Monitoring ¢ derstandingong term

- ——_

changes In atmospheric composition and
radiative properties.

= Comparison with satellite data sets.
= Testing of atmospheric models.

* Products for public information (Greenhouse
Gas Index, Ozone Depleting Gas Index) http://
www.esrl.noaa.gov/gmd/
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CH, (ppb)
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N,O (ppb)

N,O (ppb yr™)

Concentrations

0.773 + 0.002
-1
ppb yr
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% difference

T el data with satellite

observations

/\MA NV \/WWWNM Average daily ozone from Dobson Observations 1966 to 2009
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Monthly averaged Annual light scattering

statistics at BRW

BRW: 1976—2007
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Change in area of perennial sea
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INTEGRATED LIDAR BACKSCATTER - 20 - 25 km

Mauna Loa Observatory
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World Coal Consumption
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Malntalnlng Measurement

— g i ———

‘project has one‘o‘r‘more-smeﬁtlsts__,e_
responsible for the measurements.

= Observations are tied to international standards
where they exist. GMD is the World Meteorological

Calibration Facility for CO2, CH4, CO, N20,
Dobson Total Ozone.

= The GMD Standards Lab produces reference
gases for 55 atmospheric trace gases.

=S Observations are archived at international'datas
centers forrgreenhouse gases, ozone, aerosols,
and radiation as well as the GMD maintained web/
ftp sites (http://www.esrl.noaa.gov/gmdy/)




We are active participants in international
obsenvinggetworksiandydaticente
(Global'Atmosphere Watch (GAW)fof the World
Meteorological Organization
= Baseline Surface Radiation Network (BSRN)

= Network for Detection of Atmospheric
Composition Change (NDACC)

= Southern Hemisphere Additional Ozonesondes
(SHADOZ)

e
H

= World Data Center for Greenhouse Gases
*"World Ozone and Ultraviolet Radiation Data

Center
= Others for radiation and aerosols




comprehenswe program 1 of atmospherlc
constituent and radiation observations.

= The integrity of these measurements is
maintained through strong scientific

leadership and continuity.

= The observations are used for a variety
_of.purposes (research, monitoring,
validationypublic.information),

s T'he data are archived and available
through several sources including
Infernational data centers.
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Global Carbon Dioxide Cycle
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Global Methane
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