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Built-­‐in	
  Analysis	
  

•  Tables	
  
•  Graphs	
  
•  Edi7ng	
  
•  Export	
  



Prototype	
  Web-­‐based	
  Client	
  

HydroModeler	
  

hXps://data.	
  cuahsi.org	
  

Use	
  Chrome	
  browser;	
  for	
  demonstra7on	
  only	
  



HIS	
  System	
  –	
  HydroServer	
  

Users	
  

University	
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HydroServers	
  
Data	
  Discovery	
  	
  
And	
  Access	
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  Access	
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Web	
  
Service	
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Data	
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  Central	
  



HydroServer	
  Goals	
  

•  A	
  pla^orm	
  for	
  publishing	
  space-­‐7me	
  
hydrologic	
  datasets	
  that:	
  
– Provides	
  local	
  control	
  of	
  data	
  
– Makes	
  data	
  universally	
  available	
  
–  Is	
  open	
  source	
  (hydroserver.codeplex.com)	
  	
  



GIS	
  Data	
  

HydroServer	
  

Ongoing	
  Data	
  Collec7on	
  

Point	
  Observa4ons	
  Data	
  

Historical	
  Data	
  Files	
  

ODM	
  Database	
  

Data	
  presenta7on,	
  visualiza7on,	
  	
  
and	
  analysis	
  through	
  Internet	
  

enabled	
  applica7ons	
  

Internet	
  Applica4ons	
  

GetSites	
  
GetSiteInfo	
  
GetVariableInfo	
  
GetValues	
  

WaterOneFlow	
  
Web	
  Service	
  

WaterML	
  



HIS	
  System	
  –	
  HIS	
  Central	
  

Users	
  

University	
  

Data	
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Data	
  Discovery	
  	
  
And	
  Access	
  

Data	
  Access	
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•  Publishers	
  
– Register	
  a	
  data	
  service	
  

•  Users	
  
– Find	
  a	
  data	
  service	
  

•  Supported	
  by	
  
– Metadata	
  Catalog	
  

– Hydrologic	
  Ontology	
  

HIS	
  Central	
  

h"p://hiscentral.cuahsi.org	
  



Metadata	
  Catalog	
  

Stores	
  descrip7on	
  of	
  7me	
  series,	
  e.g.,	
  
The	
  USGS	
  measures	
  streamflow	
  at	
  Waller	
  Creek	
  
&	
  Koenig	
  with	
  data	
  from	
  7/31/1968	
  to	
  the	
  
present…	
  

…and	
  you	
  can	
  get	
  the	
  data	
  from	
  here.	
  

Registered	
  services	
  harvested	
  weekly	
  



Map integrating 
NWIS, STORET, 
& Climatic Sites   97 public services 

32,000+ variables 
2.79 million sites 
33.9 million series 
Referencing 18+ billion data values 

Metadata	
  Catalog,	
  October,	
  2012	
  



Ontology:	
  Conceptual	
  Framework	
  

•  Chemical	
  descrip7ons	
  from	
  EPA/USGS	
  
Substance	
  Registry	
  System	
  	
  

•  Physical	
  descrip7ons	
  from	
  CF	
  Conven4ons	
  
– NetCDF	
  Climate	
  &	
  Forecast;	
  137	
  variables	
  

•  Biological	
  descrip7ons	
  from	
  Integrated	
  
Taxonomic	
  Informa4on	
  System	
  

hXp://cf-­‐pcmdi.llnl.gov/	
  

hXp://www.epa.gov/srs/	
  

hXp://www.i7s.gov/	
  



Hydrosphere	
  

Biological	
  

Chlorophyll	
  

Chlorophyll	
  A	
  

Pheophy7n	
  

Indicator	
  
Organisms	
  

E.	
  Coli	
  

Fecal	
  Coliform	
  

Chemical	
  

Dissolved	
  

Oxygen	
  

DO	
  Concentra7on	
  

DO	
  Satura7on	
  

Suspended	
  

Solids	
  

Fixed	
  Suspended	
  
Solids	
  

Total	
  Suspended	
  
Solids	
  

Physical	
  

Discharge	
  

Groundwater	
  Flow	
  

Stream	
  Discharge	
  

Temperature	
  

Air	
  Temperature	
  

Water	
  
Temperature	
  

Thema7c	
  Concepts	
  
Core	
  Concept	
   Property	
   Branch	
   Leaf	
  

Variables	
  



HydroTagger	
  

Each	
  Variable	
  in	
  your	
  data	
  is	
  connected	
  to	
  a	
  corresponding	
  Concept	
  



HIS	
  Central	
  Web	
  Page	
  	
  

hXp://hiscentral.cuahsi.org	
  



HIS	
  Central	
  Web	
  Service	
  
•  Programma7c	
  methods	
  
to	
  query	
  the	
  na7onal	
  
metadata	
  catalog	
  

•  Search	
  by:	
  
–  Loca7on	
  
–  Variable	
  (concept)	
  
–  Date	
  Range	
  
–  Data	
  source	
  
(WaterOneFlow	
  service)	
  

hXp://hiscentral.cuahsi.org/webservices/hiscentral.asmx	
  	
  



Services-­‐Oriented	
  Architecture	
  for	
  
Water	
  Data	
  

WaterML	
  

HIS	
  Central	
  

HydroServer	
   HydroDesktop	
  
Data	
  access	
  

Data	
  Publisher	
  

Catalog	
  

User	
  



The	
  Road	
  Ahead	
  –	
  WaterML	
  2.0	
  

•  CUAHSI	
  Water	
  Data	
  Center	
  
–  Recommended	
  for	
  funding	
  at	
  NSF	
  
–  $800K/yr	
  for	
  3	
  yr	
  start-­‐up	
  

•  Broader	
  collabora7on	
  
– Hydrology	
  Domain	
  Working	
  Group	
  

•  World	
  Meteorological	
  Organiza7on	
  
•  Open	
  Geospa7al	
  Consor7um	
  (OGC)	
  

•  Towards	
  an	
  interna7onal	
  standard	
  
– OGC	
  standard	
  adopted,	
  July,	
  2012	
  
– WMO	
  ini7ate	
  process	
  to	
  accept	
  as	
  standard	
  Nov.,	
  
2012	
  



Data	
  Integra7on	
  
Fixed-­‐point	
  
Time	
  Series	
  

GIS	
  Coverages	
  

Weather	
  and	
  Climate	
  
Dynamic	
  Grids	
  

Remote	
  Sensing	
  

Digital	
  	
  
Watershed	
  

Currently,	
  the	
  focus	
  is	
  on	
  data	
  from	
  monitoring	
  sites	
  at	
  point	
  
loca:ons.	
  

Geologic	
  
Structures	
  

Geochemical	
  
Data	
  



Mul7ple	
  Services,	
  Mul7ple	
  Clients	
  within	
  a	
  
Standards-­‐Oriented	
  Environment	
  

CUAHSI	
  
HIS	
  

IEDA	
  
Earthchem	
  

UNIDATA	
  
THREDDS	
  

IRIS	
  
DMC	
  

LTER	
  
PASTA	
  
IDM	
  

Structural	
  and	
  Seman:c	
  media:on	
  within	
  community	
  and	
  data	
  type	
  

Ecology	
  

Standards-­‐based	
  interface	
  to	
  serve	
  mul:ple	
  clients	
  

Geology	
  Hydrology	
  Geomorphology	
  

Scien7sts	
   Students	
   Ci7zens	
  



Start	
  Using	
  HIS!	
  

•  HIS	
  Website	
  	
  
– cuahsi.org/his.aspx	
  
– cuahsi.org/hydrodesktop.aspx	
  	
  

•  User	
  Support	
  available	
  	
  
through	
  CUAHSI	
  

•  Contribute	
  to	
  soRware	
  
development	
  


