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USGS Strategic Science Themes
(Mission Areas)
•
•
•
•
•
•
•

Ecosystems
Climate and Land-Use Change
Energy and Minerals
Environmental Health
Natural Hazards
Water
Core Science Systems
28 USGS programs
managed under the seven
mission areas.
Circular 1309

USGS Water Resources Mission
• Since establishment in 1879, the USGS has been a primary source for scientific
data to describe and understand Earth systems and provide assessments to
facilitate the management of the nation’s resources.
• The USGS is a major national contributor of scientific data, investigations, and
information about the nation’s waters.
• The beginnings of systematic studies of the water resources of the United States –
the antecedents of the USGS Water Resources Mission – are now (2017) 129 years
old. Since its conception, the USGS’ water mission has remained “to provide
reliable, impartial, timely information needed to understand the nation’s water
resources”.
• With no regulatory or management responsibilities, the USGS water resources
mission is recognized as a source of unbiased hydrologic data and scientific
information.

• The reputation of the USGS water resources mission is built on high quality data and
science, maintained through stringent quality assurance and peer review processes.
• Our collaborative science is possible because of cooperative joint funding
agreements that began in Kansas in 1895 with 6 stream gages.

Observing, Understanding, Predicting, and
Delivering Water Science to the Nation
Water Science Strategy: Five Goals
1. Provide society the information it needs
regarding the amount and quality of water in all
components of the water cycle at high
temporal and spatial resolution, nationwide.
2. Advance understanding of processes that
determine water availability.
3. Predict changes in the quantity and quality of
water resources in response to changing
climate, population, land-use, and
management scenarios.
4. Anticipate and respond to water-related
emergencies and conflicts.

5. Deliver timely hydrologic data, analyses, and
decision-support tools seamlessly across the
Nation to support water-resource decisions.

Water Mission Area: 4 USGS Funding Programs
FY17: $215M USGS; $314M Reimbursable (stakeholders)
33% State/local $$ results in National to local scale science!

Groundwater
and Streamflow
Information
Program
$72.7M USGS

National Water
Quality
Program
$90.5M USGS

Water
Availability and
Use Science
Program

Water
Resources
Research Act
Program

$45M USGS

$6.5M USGS

Includes Cooperative Matching Funds (CMF)
(Requirement for cooperators to match CMF to support State, Tribal,
& local science needs that also support Federal Programs)

USGS/Cooperator Programs in Kansas ~$10M/yr
• Earthquake Hazards- Induced seismicity in southern Kansas- (~$300k)
• Ecosystems Cooperative Research Unit- (Manhattan, KS) (~$300k)
• Environmental Health- Organic Geochemistry Research Lab CECs and algal toxins $800k
• National Cooperative Geologic Mapping- KGS (~$300k)
• National Geospatial- USGS National Map Liaison ($~300k; $1M+ from NRCS)
• Water Mission Area- (USGS Water in Kansas ~$4M plus grants + $4M partners)
• GWSIP (NGWMN- grant to Kansas Geological Survey $26K; up to $250k)

• NWQP
• WAUSP (Grant to KS DWR $26k; application in May up to $250k)

• Water Resources Research Act (Institutes) about $100k annually plus

What Does Water HQ Do?
• Science Leadership and Direction
(QA)
• Business Operations

• All things IT
• Connection to DOI and the rest of
the Executive Branch

• Coordination with other Federal
Agencies

What does a WSC do?

Employees

Modified from Bill
for Water

• 3741 Employees
• 197 Facilities
• All 50 States, Puerto Rico,
VirginDeputy
Islands, and
Guam
Guertal
Associate

•

Provide “bottom-up” science leadership and innovation
to meet Federal, State, Tribal, and local stakeholder needs

•

Support National data collection, interpretative, and
research programs

•

Provide input into research and operational needs

•

Hire and train future science leaders

1-10
11-25
26-50
51-100
101-250

Director

The Nation’s
Water Observation Backbone

•

USGS operates the Nation’s largest water observing
system with over 8200 real-time streamgages

•
•

Funded by USGS and over 1,000 partners
Totaling about $160M in FY17

Discharge (Water Flow)

USGS and National Weather Service:
Partnership to Protect Lives and Property
Real-time from the stream to your screen!
“Rating Curve”

Stage (Water Depth)

Flood Forecasts and Warnings

USGS
Observations
NWS
Predictions

9

USGS Flood Response

Flood Discharge Measurement
(Rating Curve Extensions)

Post-Event High Water
Marking

High Water Mark
Surveying

Flood Discharge Measurement
(Rating Curve Extension)

Storm Surge Sensor
Deployment

Rapid Deployment Water
Level Gage Installation
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Coastal Inundation Forecasting
The USGS models the likelihood, magnitude and
timing of coastal erosion and inundation by
comparing total water levels at the shoreline
(including tide, surge, and waves) to the elevations
of dunes and berms.
Hurricane Irma

The map presents the probabilities of coastal erosion
(inner band), overwash (middle band), and inundation
(outer band) during Hurricane Irma, based on storm
conditions from the National Hurricane Center.

2017 Hurricane Season
Hurricane Harvey (Cat 4):
Texas/Louisiana Deployment
• 16 water-level sensors
• 6 Rapid Deployment Gages
• Additional streamflow
measurements to U.S. Army Corps
of Engineers to help manage
reservoir inflows
• Two FEMA Mission Assignments
• 1286 High Water Marks flagged and
617 HWM locations surveyed (as of
Sept 20)

Post-Tropical Storm Jose:
CT, RI, MA Deployment
• 17 water- or wave-level sensors

Hurricane Irma (Cat 4):
Florida – Caribbean
Deployment
• 221 water- or wave-level sensors
• 25 Rapid Deployment Gages
• Four FEMA Mission Assignments
• 293 High Water Marks flagged and 123
HWM locations surveyed (as of Sept
22)

Hurricane Maria (Cat 5):
Florida – Caribbean
Deployment
• 13 water- or wave-level sensors
in Puerto Rico

Hurricane Harvey Deployment

Approximately 20,000 Square Miles

Real-Time Streamgage

High Water Mark
Storm Surge Water
Level Sensor
100 Miles

Hurricane Irma’s Water Footprint

https://owi.usgs.gov/vizlab/hurricane-irma/

Hurricane Irma’s Water Footprint

https://owi.usgs.gov/vizlab/hurricane-irma/

WaterWatch– Water quanity!
• National site that displays maps,
graphs, and tables describing
current and historical streamflow
• Has transitioned from maps and
graphs to a comprehensive suite
of tools
• Features a point-and-click
interface to retrieve USGS streamflow data (discharge, stage,
precipitation, and water quality) also mobile (add/m/)
• Provides tools to access hydrological drought and flood information,
and to analyze hydrological data

• Provides linkages to NWS flood predictions
https://waterwatch.usgs.gov and https://waterwatch.usgs.gov/m

Map, Graph and Table

• Streamgages
• HUC shaded

• Static and dynamic
maps
• Animations
• Google Earth

• Recent flows along
• Summary plot
with historical peak
• Various types of
• Summary for each
hydrographs
category
and charts
• Flood and high flows
https://waterwatch.usgs.gov

Dynamic Streamflow Maps
• Access all WaterWatch maps in one
place
• Provide dynamic functions such as
zooming, panning, zoom box, and
full-screen
• Show one or more regions
•
(state and HUC2) or
neighboring regions

• Search USGS streamgages
• Seamless maps for real-time,
flood, and hourly flow change

https://waterwatch.usgs.gov/?id=wwlmap_viewer

Flow Summary and Hydrographs
• Hover over a site to view
flow summary

• Click on a site to open
tabbed-popup showing
summary and
hydrographs, and linking
to NWISWeb and AHPS
(NWIS- USGS National Water Information
System); AHPS- Advanced Hydrologic
Prediction Service – National Weather
Service)

• View flow summary and
AHPS river forecast on a
flood map by hovering
https://waterwatch.usgs.gov/?id=wwlmap_viewera

Flow Summary and Hydrographs
Tabbed-popup
showing summary
and hydrographs,
and linking to
NWISWeb and AHPS

https://waterwatch.usgs.gov

Flood Watch
• Map showing flood
and high-flow
locations
• Table listing
locations of flooding
sites and monthly flood report
• Tool summarizing recent flood and high-flow
conditions by comparison to flood stages, ranking,
and recurrence intervals
• Graph comparing recent high flow conditions with
historical peaks and flood stages.
https://waterwatch.usgs.gov

Streamgage Search Box
• Implemented on home and map pages, and
dynamic maps

• Searches streamgages by partial of site
numbers and river names, or both
• Displays streamgages on map
• Highlights streamgages with location symbols
(inverted water drop)

https://waterwatch.usgs.gov/?id=wwlmap_viewer

Flood Table Builder
• Analyze high flow by a
region for a period.
• List flood and high flow
summary in a table

• Rank flow with historical
annual peaks
• Show locations where flood
and high flow occur

• Provide regional summary
• Provide annual exceedance
probability
https://waterwatch.usgs.gov/?id=wwdp2

Flood Table Builder (cont.)
• Highlight flooding or ‘recordhigh’ sites
• Link to NWISWeb for more
data (flow and peak)
• Plot flows along with flood
stages

• Compare with historical peaks
with a flood tracking chart
• Share your results using a URL

https://waterwatch.usgs.gov/?id=wwdp2

Flood Tracking Chart
• Chart for all USGS
streamgages.
• Easy to select a site from
a map.

• Customize chart by
applying user specified
dates and peak values.
• Customize title and
explanation.
https://waterwatch.usgs.gov/?id=wwchart_ftc

Kansas Streamgaging: A collaboration since 1895
with KWA/KWO (30+ cooperative funding agencies)

Indian Creek flooding on 7/27/17
@USGS_KS

USGS Flood Inundation Mapping Project

Floods are the leading cause of natural-disaster
losses in the United States. More than 75
percent of declared Federal disasters are related
to floods, and annual flood losses average
almost $8 billion with over 90 fatalities per year.
The USGS Flood Inundation Mapping Project
helps communities protect lives and property by
providing tools and information to help them
understand their local flood risks and make costeffective mitigation decisions.

Flood Inundation Mapping
Completed maps for:
• Johnson County, KS
• Blue River
• Indian Creek
• Tomahawk Creek

• https://wimcloud.usgs.gov/apps/FIM/Floo
dInundationMapper.html
Wichita, KS
• Cowskin Creek

•

https://ks.water.usgs.gov/cowskin-creek

Streamflow Alteration (hi flows down in west; up in urban areas)

•
•
•
•

1980-2015
In GAGES
12 years
Comparison to national data set
“leat” disturbed conditionf record
• Urban flows higher; flows similar
inregulated reachs
• High flows diminished in the
west during the 1980-2015 eriod

Juracek and Eng- 2017, https://pubs.usgs.gov/sir/2017/5046/sir20175046.pdf

Questions?
• Check out Presentations, Posters, and USGS Booth!!

• Follow us on Twitter: @USGS_KS (Real-time water
information!)
• Visit our website: https://ks.water.usgs.gov/
• For more info– give me or any Kansas USGS
employee a call or email!
Andy Ziegler, (785) 832-3539, aziegler@usgs.gov

end

5/9/17
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FLOOD FREQUENCY CONVERSION
TO USGS NATIONAL
STREAMSTATS IN 2017
• Used for delineating watersheds
and calculating predefined basin
characteristics
• Basin characteristics are useful in
performing flow statistic
calculations for ungaged locations
(eg. peak flow recurrence
intervals)

https://streamstats.usgs.gov/ss/

Science that Saves:
Observing, Understanding, Predicting and
Delivering Flood Information
Don Cline
Associate Director for Water Resources
U.S. Geological Survey

