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What is the USGS Role in Water? 

▪ Observations  
▪ Over 8,100 streamgages in operation across the U.S. 
▪ 24,000 sites w/historic annual peaks (some back to 1800) 
▪ Deployment of temporary gages and sensors 
▪ Indirect measurements and paleoflood reconstructions 

▪ Situational Awareness 
▪ WaterWatch 
▪ WaterAlert 
▪ Flood Inundation Mapping (FIM) 
▪ Contributions to other missions of other agencies  

▪ Fundamental Understanding 
▪ Flood-Frequency and Low Flow Analysis 
▪ Regional Studies  
▪ Trends Analysis 

▪ Assessment Products and Services 
▪ Regional and State Studies 
▪ Numerical Modeling 

 
 

 

 



Outline 

• Gage network 

• Temporary gages and sensors 

• New technologies 



GAGE NETWORK 



Active Surface Water Sites 

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



Active and Inactive Surface Water Sites 



Active Groundwater Sites 



Active and Inactive Groundwater Sites 
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Rating 

Crest Stage Gages 
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24,000 sites with historical records 



Types of streamgages 

 

• Continuous Record (the flagship) 
• ~8100 active gages 

• Crest-stage (peak stage and discharge only) 
• 24,000+ sites in database 

• Low flow measurement sites (limited number of 
measurements) 

• Stage-only  
• ~2,500 active gages 

• Seibert and Vis (in press) How informative are stream 
level observations in different geographic regions? 

  

 



TEMPORARY GAGES 



Short Term Networks 

Focuses on opportunistic networks to  

document large events 

 

Fills gaps between streamgages  
for large events 

National high water mark (HWM) database 

Supports perishable data collection 



New SW Monitoring Approaches 

RDG build party 

New RDG design New bracket design 

New 

Wave 

Sensors 



* 
http://pubs.water.usgs.gov/ds220/.  



* 

Timing of Hurricane Rita 10-foot Surge 

Elevations  

http://pubs.usgs.gov/fs/2006/3136/ 





NEW METHODS: NON-CONTACT STREAMGAGING 



  

80o 

360o 

The instrument head turns, sending laser 

beams out in all directions to measure 

surface features. 

Terrestrial Laser Scanning (TLS) 



Big Thompson River, Colorado 

Big Thompson River at Canyon Mouth, Colorado 

 post-September 2013 floods 

(oblique view looking 

upstream) 



TLS water-surface measurements 

Big Thompson River, CO  

Post-Sept 2013 flood 



 

 

 

Q = velocity * area 



Particle Image Velocimetry (PIV) 

Boulder Creek, Colorado.  Video station li08. 



Multibeam echosounder (underwater) 

Courtesy: Deusser and others, 2002 

Courtesy: Vermont LiDAR Initiative 

Also testing PIV 

with airborne 

sensors. 



NASA SURFACE WATER AND OCEAN 
TOPOGRAPHY (SWOT) MISSION 

AirSWOT data from Sacramento River, March 2015 

 

Water-surface elevations to within 2 cm of measured water 
elevation 



VALUE-ADDED INFO: STREAMFLOW UNCERTAINTY 



PARTNERSHIPS 



IWRSS  
Integrated Water Resources Science and Services 

 

Partnership of federal water agencies. 

 

Founding agencies 

• NOAA  

• USACE 

• USGS 

Recently added 

• FEMA 

 

Early steps - chartered workgroups on operational 
concerns. 
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QUESTIONS?  (jkiang@usgs.gov) 


