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Who is the USGS?

Federal Agency

Scientific Mission

Non-Regulatory



Introduction to USGS

• Dept. of Interior

• Founded in 1879

• Six Science Themes

– Ecosystems

– Energy, Minerals and Environmental Health

– Core Science Systems

– Climate and Land-Use Change

– Natural Hazards

– Water Resources





USGS:Overview

• Has 9,000 employees located in offices 
in every state.

• Conducts interdisciplinary scientific 
monitoring, assessment, and research.

• Primary scientific disciplines are 
biology, geography, geology, and 
hydrology



WATER RESOURCES MISSION –

…to provide hydrologic information and understanding 

needed by others to achieve the best use and 

management of the Nation’s water resources.  USGS 

accomplishes this mission in cooperation with State, 

local, and other Federal agencies.



USGS Mission – Water Resources

USGS accomplishes this mission in cooperation with

State, local, and other Federal agencies.



Water Science Information

• Informs water managers

• Informs civil engineers

• Monitor and model our environment

• Ensure compliance between water 

users
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National Support

• National Laboratory

• Hydrologic Instrumentation Facility

• National Research Program

• Publishing Network

• Nationwide Database

• Discipline Office Reviews

– Groundwater

– Surface Water

– Water Quality

– Publication

– Safety







USGS NWISWeb Database

1,874Real-time GW sites 

736.692Peak discharges (floods)

98 millionWater-quality analyses

5.24 millionWater-quality samples

8.94 millionGroundwater levels

354 millionDaily values

13,384Real-time sites

1.58 millionTotal monitoring sites

April 22, 2013



USGS NWISWeb Daily Values

April 22, 2013

22.4 millionWater Levels in Wells

40.8 millionOther

9.3 millionSpecific Conductance

20.2 millionTemperatures

3.3 millionpH

34.9 millionStage

216.6 millionDischarge



USGS Real-time Water Monitoring
Sites Name                      Sites Name

-----------------------------------------------------------

9737 Gage height                 102 Relative humidity        

8125 Discharge                    99 Barometric pressure      

2787 Precipitation                50 Solar radiation          

2118 Water temperature            42 Soil moisture            

1801 Groundwater levels           33 Nitrate/nitrogen         

1100 Stream/lake/res elevation    28 Dissolved gases          

957 Specific conductance         27 Chlorophyll              

518 Dissolved oxygen             23 Sediment                 

444 pH                           21 Tide Stage               

382 Turbidity                    17 Soil temperature         

349 Stream velocity              12 Water depth              

327 Air temperature              10 Sodium adsorption ratio  

169 Wind speed/direction          9 Blue green algae         

149 Salinity                      4 Surface area             

130 Reservoir storage             3 Atmospheric vapor 

April  22, 2013



Through March 2014



WaterWatch

• http://waterwatch.usgs.gov/

• Current Streamflow

• Flood

• Drought

• Past Flow/Runoff

http://waterwatch.usgs.gov/index.php
http://waterwatch.usgs.gov/
http://waterwatch.usgs.gov/index.php?id=ww_current
http://waterwatch.usgs.gov/index.php?id=ww_flood
http://waterwatch.usgs.gov/index.php?id=ww_drought
http://waterwatch.usgs.gov/index.php?id=ww_past










Water Science Center  Staff Expertise

• Civil Engineers

• Surveyors

• Certified Flood Plain Managers

• Hydrologists

• Geologists

• Geographers 

• Hydrologic Technicians

• Biologists

• Hydraulic Engineers

• Chemical Engineers

• Chemist





Water Science Center Staff Expertise

• Geomorphologists

• Hydrogeologists

• Computer Programmers

• Mathematicians 

• Statisticians

• Civil Engineers

• Computer Scientists

• Web designers

• Geophysicists



Hydrologic Activities 

• Water Availability – GW Modeling

• Salt Water Intrusion

• Aquifer Storage and Recovery 

• Flood Frequency Analyses

• Land Use Effects – Watershed Modeling

• Contaminant Distribution and Transport

• Eutrophication – Lakes and Estuaries

• Drinking Water Quality



Surface-Water Activities

• Real-time flood Inundation

• Levee Analysis

• Dam Analysis

• Streamgaging

• Flood Warning

• Watershed Modeling

• H&H Modeling

• Time and Travel Investigations

• Gain/Loss Investigations

• Flood Frequency Analysis

• Historical Database/Archival



Water-Quality Activities

• Stream and Reservoir Data Collection 

• Real-Time Water-Quality Monitoring

• Chemical/Microbial Source Tracking

• Total Maximum Daily Load (TMDL) 

Development

• Biological Indicator Analysis

• Sediment Coring/Age Dating

• Trend Analysis 

• Historical Database/Archival



USGS Texas Activities

• Invasive Species Monitoring

• Ground Water Assessments (Quantity & Quality)

• Surface Water Modeling

• Evapotranspiration Monitoring (Water Budget)

• Drinking Water Supply Monitoring (Decision Support)

• Biological Habitat Monitoring and Mapping

• Web Application Development



Zebra Mussel Monitoring

• Invasive Species

• Impacts on systems for water 

managers

• Spreading across US and now in 

Texas

• Local concern about transfer from 

Red River Basin to Trinity River 

Basin

9/15/2014
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Pecos Water Availability Assessment

• Edwards-Trinity is the principal aquifer and a vital 

groundwater source

• Resource managers are concerned with future 

groundwater availability and the potential effects of 

withdrawal increases and/or redistribution

• Scale of the existing regional Groundwater 

Availability Model (GAM) is too coarse to 

adequately simulate the Edwards-Trinity aquifer in 

the study area



9/15/2014
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• Evaluate the potential effects of changes in 

groundwater withdrawals and/or distribution

• Three phase study:

– Phase 1: Groundwater, water-quality, geophysical, and 

geologic data collection, compilation, and management  

– Phase 2: Develop a conceptual model of the 

hydrogeologic framework, geochemistry, and 

groundwater-flow system

– Phase 3: Develop geochemical and groundwater-flow 

models to simulate future conditions

Pecos Project Overview



Lake Alan Henry  SWAT Model

• Run-of-river reservoir on the Double Mountain Fork 

Brazos River in Garza County, Texas

• 63.9 percent full or 14.70 feet below conservation pool 

as of 03/10/2014

• After calibration, effects of brush management will be 

simulated to evaluate water yields to Lake Alan Henry



Honey Creek Paired Watershed 

Brush Management Study



Honey Creek Hydrology 
• Evaluated differences in hydrology between watersheds

– Statistical difference in evapotranspiration between pre- and  

post-treatment periods

– Conclusion published in USGS SIR 2011-5226

• Prescribed burn occurred in the treatment watershed 

– Approximately 8 years after initial brush management

Before After



A synergistic approach to gain a 

better understanding of the 

watershed as well as provide 

continuous data to aid in drinking 

water treatment operations and 

long term resource planning

Lake Houston Study

9/15/2014
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Mesohabitat Assessment for the Silvery Minnow 

in the Rio Grande

9/15/2014
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Terlingua Creek Site Over a Range of Flows

9/15/2014
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Mobile Application Development

Scope:

• Build mobile application to collect location and 

attributes of fish passage barriers throughout Texas

Technology:

• Google Android App and HTML5 solution along with 

online mapping system

• SQL database to capture 

data and provide web 

services to online solution

9/15/2014
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9/15/2014
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Streamer
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Walker Basin Hydro Mapper

Scope:

• Working with the Nevada Water Science Center in 

cooperation with the U.S. Bureau of Reclamation and 

National Fish and Wildlife Foundation

• Interactive map and web site as common operating 

picture for stakeholders in and affected by the Walker 

Basin Restoration Program

• Visual and quantitative summary of daily streamflow 

conditions and waterbody storage in the Walker River 

Basin in Nevada and California



9/15/2014
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Walker Basin Hydro Mapper



http://tx.usgs.gov

http://tx.usgs.gov/


Bob Joseph

(512) 297-4371

(512) 927-3502

rljoseph@usgs.gov

http://tx.usgs.gov

Thank You


