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USGS WMA Science Priorities

Requires systematic advancement 
of all four process components
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National Water Use Reporting Should Inform:
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� How do we use water?
� Do we have enough water for future needs?
� How have we changed the way we use water, 

and why?
� What impacts do land-use, climate, and 

socio-economic changes have on water 
needs?
� What impacts do management decisions 

have on water use?
� How might our ways of using water change in the 

future?
� How would that be affected by changes in 

water quality and quantity? 



Program Priorities

Develop an operational system for estimating and forecasting 
water use and transfers nationally

Focusing in 4 critical areas:
1. Enhance the collection and completeness of water use information. Striving for 

automated transfer of necessary water use information, in coordination with partners
2. Build data driven and process driven models that establish nationally consistent 

estimation methodology and uncertainty in those estimates
3. Develop methods that quantify and trace the movement of water over the landscape
4. Integrate forecasting targets into models
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• requires collaboration with groups outside USGS 
• identifies opportunities where data and method development would be more efficiently 

performed through collaborations and investing in jointly aligning projects and products 
of other groups with USGS 

• highlights data sharing challenges and limitations with current collections (data latency)

State 
Water

 Resource 
Agencies

Collaborations are a must have!
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Water use information

► Daily facility/system/site-specific(by 
source GW-SW)

► Metadata
► Data to understand the timing, 

location, and quantity of water used
► Data evaluation

► Gaps
► Outliers 
► reporting differences

► Transferred in near-real time 
(automated)

Geospatial
•Water distribution (age/ 

type/condition)
•Water Service Area 

Boundaries
•Irrigated Acres
•Landuse
•Crop
•Landsat

Socioeconomic
•Population (including 

transient/seasonal population)
•Water prices
•Tax 
•Water management
•Conservation plans
•Economic forecasts
•Population forecasts
•Land use forecasts

Climate
•Precipitation
•Temperature
•Solar Radiation
•Wet bulb/dry bulb 

temperature
•Windspeed
•ETo
•Humidity

Facility (system) 
information

•Withdrawal volumes
•Deliveries for domestic and other 

users
•System losses, 

purchases/sales/transfers of water
•Triggers for change in water use
•Electricity/fuel use data
•Industry type/crop grown/material 

mined
•Water source
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Data driven and process driven models

► Nationally consistent methodology
► Reliance on local data: state agency 

and other federal partner data where 
available

► Withdrawals and consumptive use
► Sub-watershed resolution
► Monthly to daily resolution
► Historical, current, and seasonal to 

sub-seasonal forecasts
► Regularly refreshed
► Enhancements driven by uncertainty
► National in scope- CONSUS + AK, HI, 

PR-VI, other territories
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Delivery of Water Use information
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Near term
• Reanalysis of years 2000-2020 monthly 

withdrawals by HUC12 for TE, PS, IR 
• Consumptive use for IR and TE (2000-2020)
• Spatial Products (regular refresh)

• Water service areas spatial datasets
• Irrigated lands (LANID)
• Domestic per capita maps 

• Visualizations communicating “state of 
science”

Longer term
• Withdrawal and consumptive use for *eight* 

categories (CONUS and AK, HI, PR-VI
• Annual or finer refresh
• Enhancements to reduce uncertainty
• National Water Census

• Routinely updated information of supply vs. demand. 
• National IWAAs Reports

• Trends in use
• Forecasts of use
• Identify where there are challenges related to there not 

being enough water to meet demand
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Thank you!
Jaime Painter, USGS Water Use Program Manger
jpainter@usgs.gov
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