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Discussion Topics

Hiking to sampling site on San Rafael River, Utah

 Brief Overview of 

USGS Water Resources 

Mission Area

 Overview of USGS 

Utah Water Science 

Center 

 Streamgaging Methods 

and Data Access



Mission Areas of USGS

 Core Science 

Systems 

 Ecosystems

 Energy and Minerals

 Natural Hazards

 Water Resources

https://www.usgs.gov/science/mission

-areas

John Wesley Powell, USGS 

Director, 1881-1894

https://www.usgs.gov/science/mission-areas


What We Do in the Water Resources 

Mission Area

We work with partners to monitor, assess, conduct 

targeted research, and deliver information on a wide 

range of water resources and conditions including 

streamflow, groundwater, water quality, and water 

use and availability.

Our data are used to support management decisions 

and to respond to emergencies such as floods and 

droughts. 



USGS Utah Water Science Center

 WSC and Salt Lake Field 

Office co-located in West 

Valley City

 Field offices also in Moab and 

Cedar City

 Surveillance Section  

responsible for stream-

gaging and other basic data 

collection

 Investigations Section 

conducts hydrologic studies
Base map from 

https://gisgeography.com/utah-map/

Moab

West Valley City

Cedar City

https://gisgeography.com/utah-map/
https://gisgeography.com/utah-map/


Utah Field Work Examples

Streamgaging

Continuous water quality monitoring

Water quality sampling

Groundwater levels
Research well installation for aquifer test

Job Site
Accommodations and 

Operations Center

Lake bottom coring



Where We Collect Data

Active surface water locationsActive SWActive SW, Inactive SWActive SW, Inactive SW, Active GWActive SW, Inactive SW, Active GW, Inactive GWActive SW, Inactive SW, Active GW, Inactive GW, Active SP Active SW, Inactive SW, Active GW, Inactive GW, Active SP, Inactive SP

Screen shots from USGS NWIS Mapper.



Overview of Utah’s Streamgage

Network

~150 stream gages are operated and maintained by 15 

technicians in 3 field offices.

Salt Lake Field 

Office – 91 

sites

Cedar City Field 

Office – 35 sites

Moab Field 

Office – 24 sites



Overview of Utah’s Streamgage Network

Screenshot of streamflow conditions for 10/19/2020 at 17:00 

 Utah Department of 

Natural Resources

 Utah DEQ 

 Central Utah Water 

Conservancy District 

 Bear River Commission 

 NSIP (USGS funded) 

 U.S. Bureau of 

Reclamation 

 BLM 

 Other local entities 

Cooperators: 



Poll 

Questions



Streamgage Operation
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Streamgage Operation: Stage

Streamgage at the Snake River near Moran, 

Wyoming

 Most streamgages

directly measure stream 

stage (also called gage 

height) every 15 minutes

 Stage is the height of the 

water surface above a 

reference level or datum 

(more on this in a jiffy)

 Accuracy = +/- 0.01 ft or 

0.2% of effective range



Measuring Stage (gage height) 

Radar and Wire weight

Electronic Tape GagePressure TransducerAcoustic Velocimeter

Staff Plate and CSG Float and encoder



Stage and Gage Datum

 Gage datum is an arbitrary elevation assigned based on 

a streams potential for scour. River stage is elevation 

relative to this arbitrary gage datum. River stage 

shouldn’t be confused with depth of water in the river.



Stage and Gage Datum

 Stable reference marks 

established at each 

gage 

 Survey run every 1 to 3 

years

 Deviation from gage 

datum usually caused 

by frost heave, shelter 

movement, and/or 

flood damage.



 New policy 

mandates that 

water surface 

elevations, 

including stage, 

must be reported 

relative to 

NAVD88 by 

9/30/2022

Gage Datum and 

and NAVD88



Streamgage Operation: Discharge

 Discharge measurements are 

made over the range of stage 

observed at a site

 A Stage-Discharge relationship 

(Rating) is developed

 Stage is the surrogate 

parameter used to compute 

discharge



Measuring Discharge 

 Discharge measurements 

are made on a routine basis 

(~6 weeks) and during flow 

events (if possible; e.g., 

annual run-off) to determine 

impacts to the 

stage/discharge 

relationship. 



Measuring Discharge

Acoustic Doppler Current 

Profiler – Bank Cableway

Salt Slug InjectionFlowTracker - Wading

AA Meter - CablewayAcoustic Doppler Current 

Profiler – Towed Boat

ADCP - Ice

Indirect – Slope Conveyance 



Quantifying Peak Stage and Discharge 

for Large Flood Events 

 High water marks and 

channel cross-sections 

are surveyed

 Survey data provides 

peak stage channel 

geometry, and slope

 Slope Area Conveyance 

method provides peak 

discharge
Dirty Devil River above Poison Spring Wash near 

Hanksville, UT.

Peak discharge for flood on October 7, 2006, was 

35,800 cfs.



The Stage/Discharge Relation (Rating)

 Rating development is initially done by measuring 

simultaneous stage and discharge many times through a 

relatively large range of stage. 

 Because most stream channels are dynamic, ratings are not 

static and require constant evaluation.



Issues Affecting the Rating

Ice

Beaver activity

Leaf 

deposition

Flood scour and fill

Aquatic 

vegetation 

growth

Human 

activity



Rating Shifts

 Changes (or “shifts”) in the stage discharge relation 

occur when the control is impacted or the channel 

scours or fills. 



Discharge Measurement Accuracy

 USGS software Qrev, or manufacturer software, provides 

estimate of error associated with Acoustic Doppler Velocity 

discharge measurements

 Error associated with other discharge measurement 

methods is assigned by Hydrographer and reviewed by 

Approver and Auditor

Qrev error analysis



Gage Height Uncertainty

 Accuracy of gage height 

readings assigned to 

discharge measurement is 

considered when assessing 

overall measurement 

uncertainty. 

 Can have greater uncertainty 

at higher flows

 Wave action

 Drawdown



Overall Measurement Uncertainty

Excellent: +/- 2% Good: +/-5%     Fair: +/-8%     Poor: +/-10%

 All sources of uncertainty are considered when 

measurement quality rating is assigned



Data Pipeline

Internet 

Transfer



Data Processing and 

Review

Continuous stream 

stage

Periodic discharge 

measurements

Utah Water 

Science Center –

NWIS data base

Shifts and 

corrections 

updated/finalized 

(Analyzed)

NWISWeb

Shifts and 

corrections 

applied

Record is 

Audited

Record is 

reviewed for  

Approval



How to Access Data

National Water Information System:

waterdata.usgs.gov/nwis



How to Access Data

Current conditions nationwide can be accessed 

via https://nwis.waterdata.usgs.gov/nwis/rt

https://nwis.waterdata.usgs.gov/nwis/rt


How to Access Data

NWIS Mapper is a convenient and intuitive way to access basic 

hydrologic data collected by USGS

https://maps.waterdata.usgs.gov/mapper/index.html

https://maps.waterdata.usgs.gov/mapper/index.html


How to Access Data

 Each Water Science Center has a website where our local 

Federal and State cooperators are likely to access data and 

publications. 



StreamStats

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

 Provides basin delineations, basin characteristics, and estimates of streamflow 

statistics

 Provides information for gaged and user-selected ungaged sites on streams



Summary

 The USGS Water Resources Mission Area 

operates streamgages nationwide using 

consistent, published methods.

 Data is available to all and easy to access.

 Many partners contribute funding to our 

streamgaging program. 
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