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Funding Sources (2008)
State / Local agencies ($63.8M) 46%
Other Federal agencies ($28.5M) 21%
USGS Cooperative Water Program ($24.2M) 18%
USGS NSIP ($20.1M) 15%

Streamgage Network
7,500 streamgages
97 % real-time

$136.6M per year

850+ Cooperators

USGS National Streamgaging 
Program
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Number of Active USGS Streamgages
 1901 - 2006
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National Streamflow Information Program 
Designed by USGS in Response to 

Stakeholder & Congressional Concerns

National Streamflow Information Program 
Designed by USGS in Response to 

Stakeholder & Congressional Concerns

1. Enhance network – 4,400 gage backbone 
2. Intensify monitoring of floods & droughts
3. Assess regional characteristics and 

streamflow trends
4. Improve information delivery and 

reliability
5. Improve gaging methods - research
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USGS Federal Funding for Streamgages 
1997 - 2008 

Full NSIP Funding = $108M/Year
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FY09 Appropriations
• FY08 National Streamflow Information Program (NSIP) enacted 

$20.16 M
> $1.368 M one time congressional add

• FY09 Presidents Budget Request 
$23.812 M

> + $5 M above FY08 Water for American Initiative
• http://water.usgs.gov/wsi/
• $2.0 M for High Data Rate DCPs
• $725K Reactivate 50 discontinued NSIP gages
• $2.275 M for regional water census studies

• FY09 Enacted
> $22.4M           +$2M to the field to directly support gages

• FY10 Looks promising
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Stakeholder Support for the 
Streamgaging Network

http://www.icwp.org/ 53 organizations signed in March 2009

http://www.icwp.org/
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Streamgaging Fact 
Sheets
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Stimulus Funding
• $15M for Streamgaging upgrades to new 

technologies
– $10M for HDR DCPs
– $5M for other new technologies –hydroacoustic 

equipment
– Purchases only through the HIF; limited set of 

equipment
• $15M for Deferred Maintenance

– Removal of discontinued streamgages, cableways, 
and wells in DM-CI database
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• Produces very 
accurate stage 
record

•Expensive to install

• Expensive to 
maintain

• Creates a confined          
space

• Subject to channel 
changes and debris

• Difficult to get 
above flood stage

Stream Gage   - Measures Stage 
Stilling Wells



13

Stage Measurement -
Pressure Sensors

• Easier to install

• Easier to maintain

• Easier to get 
above flood 
stage

• No confined space

• Subject to channel 
changes and 
debris
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Non-Contact Radar Stage Measurement

• Easiest to install

• Easiest to maintain

• Easier to get above 
flood stage

• Least potential impact       
from channel 
changes and 
debris

• No confined space

• Not applicable to ice 
affected rivers

• Have to have a structure 
over the river
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Rapid Deployment Gages
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Conventional 
Discharge Measurement

Width

Depth

Velocity

Q = A * V
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Current Meter to Measure Velocity

450 feet long tow tank
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Wading 
Measurement
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Boat Measurement
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Crane on 4-
wheel base

Crane on truck

Bridge Measurements
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Cableway 
Measurement
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Ice Measurement
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Traditional method:
mechanical meters
are still in use

Measurement Method Improvements

Paradigm shift to 
Hydroacoustic Methods
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Velocity Measurements 
using the Doppler Shift
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HYDROACOUSTICS

Current Profilers

Side Looking
Wading
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• Better wading 
measurements at 
low flow

• More information 
about the velocity 
measurement and 
its uncertainty.
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Profiler 
Measurements
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Measure Previously 
Unmeasurable Flows
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Flood Measurements Using 
ADCPs

• January 1991 flood
(Current Meters)
– 52 Discharge 

Measurements in 10 
days

– Average Qm time -- 96 
minutes

– 11 hydrographers

• July 2003 flood
(ADCPs)
– 62 Discharge 

Measurements in 10 
days

– Average Qm time --
18 minutes

– 6 hydrographers
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2008 Flood Qm’s
Indiana

>60 Qm’s
2-3 times more Qm’s
than with conventional 
equipment

Missouri
>100 Qm’s – nearly all 
hydroacoustic
Increased efficiency
More accurate Qm’s

Iowa
63 Qm’s from 
June 8 – July 1

No indirects
despite 20 PoRs!

Acoustics “saved 
the day”
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Fewer Indirect Discharge 
Estimates
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Section by Section Ice 
Measurement
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Downsize Vehicles 
and Other 
Associated 
Equipment



34

0.00

1.00

2.00

3.00

4.00

5.00

0.00 1.00 2.00 3.00 4.00 5.00

AVM velocity, in feet per second

M
ea

su
re

d 
V

el
oc

ity
, i

n 
fe

et
 p

er
 se

co
nd Price-AA

ADCP
New Rating

Mean Velocity = AVM Velocity * 0.90

Index-Velocity Ratings



35

47% of Qm’s made with 
Hydroacoustics in 2007!

40

71

Flowtracker as % of Wading
ADCP as % non-wading
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97% of Gages are (Near) Real Time

•GOES SATELLITE

•TELEPHONE LINES

•CELL PHONES

•LINE OF SITE RADIOS

4000 Transmit 1x per 1-hour

2500 Transmit 1x per 4-hours
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Back-Up to Wallops Island

Direct Readout Ground 
Station (DRGS) at USGS 
EROS in South Dakota

Installation 
completed and 
system running 
Spring 2008

GOES

DRGS
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Our most popular product!
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Click on any 
station dot to 
bring up real-
time data
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WaterWatch
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WaterWatch – lots of new products added

• Real-time, 7-day, 14-
day, 28 day averages

• Floods and high 
flows

•Drought conditions

•Google coverage

•Animations

•etc
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USGS StreaMail
• System for accessing real-time river stage and 

streamflow from hand-held wireless devices, 
such as cell phones and Blackberries. 

• Send an email or text message to 
"streamail@usgs.gov" and use a USGS station 
number in the "Subject" line. In a few minutes 
you'll get back an email with the most recent 
stage and streamflow.

• Try it - 01631000 S. F. Shenandoah River at 
Front Royal, VA 
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IDA is here!!  -the Instantaneous
Data Archive
IDA is here!!  -the Instantaneous
Data Archive
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http://ida.water.usgs.gov/
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StreamStats Primary 
Capabilities

• http://streamstats.usgs.gov
• Provides estimates of streamflow 

statistics, basin and climatic 
characteristics, and other 
information for user-selected 
points on ungaged streams

• Automatically measures basin 
and climatic characteristics for 
ungaged sites using GIS

• Provides published streamflow 
statistics, basin and climatic 
characteristics, and other 
information for data-collection 
stations

Regression equations take the form:Regression equations take the form:
0.7150.715 0.8270.827

Q100 =  0.471 A         *   EQ100 =  0.471 A         *   E
where:where:

A    is drainage area, in square milesA    is drainage area, in square miles
E   is mean basin elevation, in feetE   is mean basin elevation, in feet
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Example Basin Delineation

Click on any point on 
the stream network
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Example Output for Ungaged SiteExample Output for Ungaged Site
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StreamStats Version 2
• Stream Navigation – pick a point on a stream 

and obtain information about what is going on up 
and down stream – dams, gaging stations, point 
discharges, withdrawals, etc

• Obtain estimates of streamflow statistics for 
ungaged sites located near gaging station based 
on the flow per unit area for the gaging station 
(the drainage-area ratio method)
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QUESTIONS?

http://water.usgs.gov/osw/
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