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OWDI as a Challenge

Access to water data is difficult

 Collected by hundreds of organizations

 No common infrastructure

Understanding connections requires a
geospatial framework

 Landscape to stream

 Stream to stream

 Infrastructure to stream
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>45,000,000 hourly records
>15,000 unique stream sites
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>60 agencies
$10,000,000
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Use Case Concepts

Define use cases that respond to

societal needs and cover broad range

of water resources issues

Identify critical data inputs — focus on

these first

Our emphasis is on the data, not the

full solution
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OWDI Use Cases

Use Case 2:

Drought
Decision Support
System

Use Case 3:

Spill Response
Tool

Use Case 1:

National Flood
Interoperability
Experiment

 Identify flood data including stream-flow
observations, forecasts and impacts

 Developing geospatial framework and
exploring data conflation

 Identify water resources data including
natural flow, reservoir storage and
drought impacts

 Explore visualization of drought in Lower
Colorado

 Review existing modeling applications
and data requirements

 Exploring requirements for
new/additional data (e.g. velocity
forecasts and reservoir residence times)



Common Data Needs
NHDPlus V2.1
 National in single file geodatabase
 Denormalized (flattened) data model
 Available for download and as services

Sites indexed to NHDPlus V2.1 network
 Streamgages
 NWS river forecast points
 Dams
 Large diversions and return flows
 …and many others
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National Flood Interoperability Experiment
(NFIE) (Sept 2014 to August 2015)

• Partnership between NWS and the academic
community (Interagency Agreement between NSF
and NOAA)

• Included a Summer Institute for 44 graduate
students from 19 Universities at the National Water
Center, June 1 to July 17, 2015



Goal of the Experiment

• Close the gap between National Flood Forecasting
and Local Emergency Response

• Demonstrate forecasting of flood impacts at “stream
and street level”

National

Local

Weather and Hydrology

National Weather Service and federal agencies
National Water Center

River Flooding and Emergency Response

Local, State and Regional Agencies
Citizens



WaterML2 Observations from USGS and
Forecasts from NWS for this location

USGS Observed Flows, July 19 NWS Forecast Flows, July 19-20

USGS Gage 08159000 NWS Forecast Point ATIT2



Continental Hydrology

130 Catchments and Flowlines
uniquely labelled

Two basins and one forecast point

becomes

Current: 6600 basins and 3600 forecast points

NFIE: 2.7 million stream reaches and catchments from NHD Plus

A national flow network

Blanco River at Wimberley

Basin ~ 400 Sq Mile

Reach Catchment ~ 1 Sq Mile

From David Maidment



(slide – Ed Clark, NOAA-NWS)
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Drought and Water Data

Drought Information Sources
1. USDA Drought Monitor
2. NASA GRACE Drought Indicators
3. Western Water Assessment
4. National Drought Resilience

Partnership
5. Western Governors’ Drought

Forum
6. National Drought Mitigation Ctr
7. National Integrated Drought

Information Ctr – Drought Portal
8. Community Collaborative Rain,

Hail and Snow Network
(crowdsource)

Not pictured:
• Western States Water Council WaDE
• NOAA-NWS Climate Prediction Ctr &

NWS River Forecast Centers,
• NRCS Forecast maps
• Drought webpages of states
• Info from conferences, workshops

and studies on drought planning and
impacts
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Web Visualization: Drought in the Lower
Colorado River Basin

https://www.doi.gov/water/owdi.cr.drought/en/index.html

Angela Adams - Bureau of Reclamation
aadams@usbr.gov – 702-293-8491



Gold King Mine Spill
ICWater Preliminary Results

Gold King
Mine



Gold
King
Mine

Lake
Powell

ICWater QuickTrace – 8 day travel time

ICWater Preliminary Results, Bill Samuels, Leidos



Status: Water Data Catalog

Network-Linked Data Index

 Federated data model

 Data discovery using
upstream/downstream navigation

Data quality info

Machine readable ontologies
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Network-Linked Data Index

Dave Blodgett, Dave Steinich, Jim Kreft,
at USGS-OWI

Network-based search engine
integrated with Water Quality Portal

Ultimately allows federated network-
based search through ScienceBase

Working on API documentation

Open source in GitHub repository
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Status: Water Data as a Service

NWS forecasts and NWIS data as WML2

Robust serving capacity is necessary

Slow services aren’t used

Repackaged seamless NHDPlus data for
download—useful variation

Metrics of service usage needed

Many more datasets
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Status: Enriching Water Data

Linking data to a standardized
geospatial framework (e.g. NHDPlus)

 Sites with observations and measurements

 Modeling parameters for catchments

Network trace (upstream/downstream)
capability is key
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Status: Water Data and Tools
Marketplace - Community

Community dialogue (SSWD, AWRA,
etc.)

Code/tool/procedure open source
repository (GitHub)

Web-based forum needed (wiki or
similar)
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OWDI Resources:
ArcGIS Online web map showcasing some
OWDI data services:

http://arcg.is/1EIL4bP

National denormalized NHDPlus V2.1 download:

ftp://ec2-54-227-241-43.compute-
1.amazonaws.com/NHDplus/NHDPlusV21/Data/
NationalData/
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Future Open Water Web

Unified scalable spatial framework—
NHDPlus High Resolution

Network-Linked Data Index

Navigation services

Community blueprint and sharing

Open is Standard Operating Procedure
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For more information:

Co-chairs SSWD:

Al Rea (ahrea@usgs.gov)

Ed Clark (edward.clark@noaa.gov)
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