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Web Pages and Web Services

Web pages deliver text and images Web services deliver data encoded in XML

http://waterservices.usgs.gov/http://water.usgs.gov/



WaterML – the US Geological Survey

Water time series data on the internet

24/7/365 service 
For daily and real-time data

. . . Operational water web services system for the United States               

Measurement Standards

Map Standards

http://waterservices.usgs.gov/nwis/iv?sites=08158000&period=P1D&parameterCd=00060



Every Country Collects These Data

United
States

Australia

Mexico

But sharing outside context of WMO has been difficult…

WMO does 
Global Water 

Data Integration



International Trivia

1) How many nations share weather data? 

(Just about all, over 190)

2) How many nations share water data? 

(Very few, less than 20)

3) Why is that?? 

Nobody can own the weather…
National to local water security concerns…

Technical skills & equipment… 
Lack of standards…

…?



But many events cost nations far from the disaster…

http://www.arcgis.com/apps/SocialMedia/index.html?appid=b2cf9edd805549d5a700c7c366a60fd8



GEOSS – Global Earth Observation System of Systems
Project of the Group on Earth Observation (GEO) http://earthobservations.org
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GEOSS –
A Brokered Connection

Link water observations data
. . . with many other kinds of observational data



Searching GEOSS Portal

Search for water information 

Find streamflow maps for countries

Streamflow map 
for the Dominican 

Republic

http://geossregistries.info/geosspub/resource_search_ns.jsp



Three Categories of Water Services

A time series data service for one variable at one location . . .
. . . describe and catalog networks of observation sites

Catalog

Metadata

Data

Time Series 
Services

Enable search, discovery, and selection of data 

Describe specific collections of data

Convey the data Catalog

Metadata Data



Web Services Stack for Time Series

Catalog Service for the Web 
with standard metadata: ISO, 
FGDC, ANZLIC, Dublin Core

Who?
What?

Where? 
When?

Access
Data

Existing OGC Data Services are Adequate . . .
. . . Need to Be Customized for Water Information

Catalog (CSW)

Metadata (WFS)

Data (WaterML2)

Time Series 
Services

CSW = OGC Catalog Service for the Web
WFS = OGC Web Feature Service for Maps 



United States Services Stack

WaterML time series service for data

An attribute of each mapped observation point . . .
. . . is a web link to the WaterML data service

Colorado River 
at Austin, Texas

Metadata

Data

Catalog

Web Feature Service for Observation Metadata



New Zealand – 16 regions

NIWA operates about 20% of 1300 hydrometric stations 
Regional authorities operate about 80% of stations

Develop a federated hydrological information infrastructure . . .
. . . linking nationally and regionally collected data

New Zealand 
Water Information System



Italy – 22 regions

ISPRA is the NIWA of Italy ….
….Hydrometric measurement was regionalized in 2002

National Institute for Environmental 
Protection and Research (ISPRA)



Dominican Republic –
An Example in Latin America

INDRHI (Instituto Nacional de Recursos Hidráulicos) data . . .
. . . converted to WaterML web services at BYU 



Global Data Centers – Precipitation and Runoff

Collect data from National Hydrological Surveys….
…. using water web services in the future



Global Streamflow Services

Global Runoff Data Centre

USA
New Zealand

Dominican Republic

Building a national system federating regions . . .
. . . builds a global system federating countries

http://www.arcgis.com/home/webmap/viewer.html?webmap=87ab07e2aba840828033e80b15fd6727

Italy



New Zealand

World Soil Moisture

A dryer region with 
significant seasonality

Popup on point links to 
data and chart

from the NASA Global Land Data Assimilation System (GLDAS)

A very wet region with little seasonality

Charts show 3-hourly variation (37,000 values) 
of soil water content of the top 1m of soil from 2000 to 2012 

http://www.arcgis.com/home/webmap/viewer.html?webmap=7d6cefdf3f324b55b08c136654e91612



Global Water Maps

Describe a water property over 
a domain of space and time

• History
• Current conditions
• Forecasts

Sensor
Web

Model
Web

Precipitation
Evaporation

Soil Moisture
Streamflow

Groundwater
Reservoirs



World Water Online
Linking people everywhere with water data, maps, and models



Thank you

david.arctur@utexas.edu


