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Water-Quality Data Exchange
 Data stays with the owner but appears as a 

single database
 Data format based on NWQMC WQ Data 

Elements
 Common definitions and semantics
 EPA’s Substance Registry System for chemicals
 Chemical groups, Site types, Sampling media

 Common web services for serving Monitoring 
Locations and Water-Quality Results



Project Objectives

1) Common format and nomenclature
2) Web services to serve monitoring data
3) Services for users to find sites and data
4) Portal to merge disparate web service 

feeds

✓
✓

✓ = Phase One complete
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How it works – data flow



WQX Status
 >25 State agencies have been successful in 

flowing data via WQX since 2007
 >45 Tribal organizations have been successful 

in flowing data using WQX or WQX Web
 The STORET Warehouse contains over 450,000 

monitoring locations (places where sampling has 
taken place)

 The STORET Warehouse contains over 93 
million result records



Available Now



http://qwwebservices.usgs.gov



http://storetnwis.epa.gov/storetqw



Example Output (Excel)



Google Earth (KML)



What’s coming…



USGS NWIS EPA STORET

Water-Quality Data Exchange Portal

Data 
Standards

(WQX, SRS, 
NEMI)

Web 
Services

Catalog 
/Register

WQX 
Portal

3M sites
180M results









 Further Integration
 Common spatial frameworks (NHD, Aquifers)
 Common analytical method metadata (NEMI)

 House cleaning
 Fix Duplicates
 Identify miscoded data

 New Collaborations
 NOAA IOOS
 USDA
 CUAHSI

Future Work



 Development of an international water data transfer 
standard within OGC / WMO: WATERML2

 Ties with NOAA Integrated Oceans Observing 
System (IOOS), USDA Agricultural Research 
Service (ARS), CUAHSI
 Catalog of monitoring locations across 

agencies, organizations and scientific 
disciplines

Collaborations



Helping the World to Communicate
Geographically

Hydrology Domain Working Group

• A joint working group of the OGC and WMO constituted as 
an OGC Domain Working Group. 

• Brings together interested parties to develop and promote 
the technology for greatly improving the way in which water 
information is described and shared. 

• Co-chaired by representatives nominated by the OGC TC 
and the World Meteorological Organisation’s (WMO) 
Commission for Hydrology (CHy).

• Current Co-Chairs: Ilya Zaslavsky (SDSC), Ulrich Looser (GRDC) 
and David Lemon (CSIRO)

• > 50 Participants, > 30 Organisations 

Courtesy: David Lemon, CSIRO



Helping the World to Communicate
Geographically© 2009 Open Geospatial 

Consortium, Inc.
20

Expected Outcomes
• An agreed feature model (ie. what are the features of the 

hydrosphere (from an information perspective) and how are 
they related.) 

• An agreed observation model. 
• Agreed vocabularies, endorsed by the community, and by 

WMO in particular. Agreeing on semantics is a long 
process, but we should be able to recommend some 
vocabularies 

• Also: services carrying the above



Groundwater Data Exchange – OGC/WMO 
HydroWG Interoperability Experiment 

 Test and enhance OGC standards for water 
observations
 Exchange groundwater 

well characteristics and 
water levels with Canada
 Next steps: streamflow, 

water-quality



Water Observations



Questions?





The WQX Schema
 Organization – who collected the data
 Project – why was the data collected
 Monitoring location – where was the data 

collected
 Activity – when and how was the data 

collected
 Results – the data itself (e.g. parameter 

concentrations, toxicity test results)
 Activity Groups – A way to link associated 

sampling activities



Groundwater Data Exchange – OGC/WMO 
HydroWG Interoperability Experiment 

 Test and enhance OGC standards for water 
observations
 Exchange groundwater 

well characteristics and 
water levels with Canada
 Next steps: streamflow, 

water-quality



Great Lakes Restoration Initiative –
DOI backbone to GLOS (IOOS)
 Support cross-agency 

and cross-discipline data 
analysis (integrated 
science) through a broad 
standards-based virtual 
observatory
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