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USGS Water Mission Area

Four Budget Programs

 Groundwater and Streamflow Information
Program (GWSIP)

* National Water Quality Program (NWQP)

 WWater Resources Research Institutes
(WRRISs)

« Water Avalilablility and Use Science Program
(WAUSP)

USGS
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WAUSP PRIORITIES

USGS Water Science Strategy
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Expand and enhance monitoring networks

Characterize the hydrologic cycle with 3-D/4-D
framework models

Link human water use and the hydrologic cycle
Advance ecological flow science
Provide flood-inundation science

Hazard rapid deployment teams

Conduct integrated watershed assessment,
research, and modeling

Deliver water data and analyses to the Nation




SECURE Water Act

Water Use by HUC and Aquifer (9508)

» Applied research and statistical water use estimation of the human
Impacts on water and ecological resources

Water Availability Assessments (9508)

» Develop and apply predictive models and tools that integrate
groundwater, surface water, and ecological systems

USGS :
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WAUSP Components

National Water Budget Components
« Research on water budget components
« GW Model Development and Maintenance
« Data Delivery
Regional Water Budget Components
« GW Availability Studies (MAP, TAAP)
« Cooperative Matching Funds
National Water Census

» Brackish GW Assessment

* Focus Area Studies

« HUC 12 Water Budgets

« Water Use (including WUDR)

USGS :
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GW Availability Studies

Program developed to enable National level
synthesis of groundwater resources (Circular 1323)
« Current estimates and trends in ground-water use
« Storage, recharge, and discharge (water-budget
analysis)
* Models of regional ground-water systems (GW/SW)

* Regional estimates of hydraulic properties for major
aquifers

 Evaluation of existing networks for monitoring ground-
water availability

 Testing and evaluating new approaches for analysis of
regional aquifers

USGS :
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GW Availability Studies
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National Water Census

Focus Area Studies
« 3 complete, 3 wrapping up in FY18 (FY19)

National water budget components
* Improved understanding of processes
« Estimate on a daily time-step at the HUC12

 Deliver the information in a format useful to resource
managers




Flows in Ungaged Basins

« Estimates of daily ungaged
streamflow at a HUC-12
scale, leveraging the
advantages of both statistical
and process-based models

« Uncertainty in ungaged flows
and improved calibration
(statistical informing
deterministic)
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Landsat SSEBop ET (CONUS)
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Water Use

WAUSP Activities to Date

Public Supply SWUDS Database

Comparison of water use reporting and collecting activities
with Bureau of Reclamation

Modeled Irrigation Consumptive Use and Thermoelectric
Water Use (by plant)

Unconventional Oil and Gas Topical Study

Water Use Estimation Technigue and Model Development

Future Science Activities and Data Products
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Reservoir Storage and Evaporation
Hydroelectric Water Use
Improved data on Interbasin Transfer
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Water Withdrawals by Category

Focus for water use will be placed on the impacts of the 3
largest categories which make up approximately 90% of
water use any given year

Thermoelectric, 41% Irrigation, 37% Public Supply, 12%

Water tower, Newton, Kansaé



Withdrawal

Freshwater
Withdrawals, 1995
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Consumptive Use

Freshwater Consumptive
Use, 1995
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Focus Area Studies
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Coastal Carolinas
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Red River (of the South):

* Developing groundwater model (MODFLOW) and a
surface-water model (PRMS) to determine changes in
water availability with climate, land use, and water use

« Evaluation of predicted flow alteration and the
associated changes in the fish assemblage over time




Upper Rio Grande

Study focused on improving
our understanding of six
Important water-availability
components:
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Integrated Planning

INn the Water Mission Area

Water issues are complex and crosscutting,
requires an integrated approach

« WAUSP is working with GW |
other Programs and Availability |
Mission Areas to develop \\St“dies
an overarching plan for
Integrated Water
Availability studies Drought

* Programmatic focus
includes water availability Ecoflows
for human and ecological \

uses
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Integrated Drought Science

1. Integrated information to better
understand spatial and temporal o

variability in drought processes SRS O DRI S
a. Uncertainties of how drought affects st
freshwater ecosystems
b. Spatial and temporal scale for
drought science
c. Key ecohydrological parameters

N

Incorporate biological data to
understand how drought affects

species and ecosystems
a. Drought processes and ecosystem

Circular 1430 i e

sensitivity e
b. Linkages, commonalities, and critical | i
. H U.S. Department of the Interior S = < S ’
differences that determine the LS. et S N’

consequences of drought
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So...how will WAUSP contribute to these types of
Integrated Science efforts...

Water Prediction Work
Program

“2WP” Development

= USGS =



2WP Development

Major Prediction Components

 Water Temperature

» National analysis (i.e. "nowcast”) and prediction of thermal
characteristics of every stream reach in NHD+ hydrography (N = 2.7
million)

e Surficial Processes: Erosion and
Sediment/Constituent Entrainment

» National analysis and prediction of sources, characteristics, and
movement of materials that end up in NHD+ stream channels

* In-Channel Constituent Transport

« National analysis and prediction of materials being transported in
NHD+ stream channels, including physical and chemical fate

USGS 2
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2WP Development

Potential Products and Services

2

« Hypothetical Examples:

Dot Maps of current stream temperature observations

Stream temperature nowcasts and forecasts out X days for every stream
reach in NHD+, with estimates of uncertainty

Derivative (change) products describing warming and cooling trends over
periods of time

National map of sediment sources, mobility trends, scouring and deposition
zones

NHD+ stream network interactive travel time maps updated hourly, daily, etc.
for threat response planning

Next-generation HABS forecasts with timing, characteristics and source
information

Many more possibilities...

USGS =



Coordinated & Integrated Science

Continue
delivery of
existing
assets

ASSESS existing key
data and platforms

Surface water, ground
water, water quality,
water use, soil
moisture, snowpack,
ecological data (species
& habitats), hydro-
geospatial framework

Identify current stakeholder needs

= USGS

Deliver
enhanced
data
products

STRENGTHEN data
observation networks
spatially &
temporally

Link spaced-based,
airborne, and aquatic-
terrestrial data
collection and multi-
scale geospatial
platforms

Apply new tools,
technologies, and
supporting
infrastructure

Deliver
integrated
data
products

SYNTHESIZE datasets
and models to
improve
understanding of
drivers, responses,
and interactions

Ground water —
surface water

Ecological —
hydrological

Precipitation —
snowpack —
vegetation

Deliver
predictive
models

FORECAST
vulnerable and
resilient systems
with comprehensive
understanding of
drought processes,
ecological responses,
and recovery times

Deliver
integrated
tools

DELIVER decision
support guides to
address stakeholder
needs.

Provide technical
assistance

Advance
technologies and
tools

Respond to current and future stakeholder needs
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Questions
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