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• Previous meetings regarding gage need

• USGS & streamgaging

• Review streamgaging process

• Streamgage options & costs

• Discussion

• Your needs and uses for gage data

• Where to from here?
• What do you get for your funds?



 2011 April: NWS announced plans to 
discontinue river forecasts at Anoka + 5 other

 2011 May: Meeting in Anoka to discuss options 
(NWS, USGS, county & community)

 Why was NWS going to discontinue river flood 
forecasts?

 Current USGS gages account for almost all 
flow at location. Why won’t those work?





Mississippi R – St Cloud

DA = 13,320 mi
2

~ 75% of DA at Hwy 169

Elk R nr Big Lake

DA = 559 mi
2

~ 3% of DA  at Hwy 169

Rum R nr St Francis

DA = 1,360 mi
2

~ 7% of DA “nr Anoka”

Crow R nr Rockford

DA = 2,640 mi
2

~ 15% of DA at Hwy 169

Mississippi R nr Anoka

DA = 19,100 mi
2

= 109% of DA “near Anoka”

Mississippi R @169, Anoka

DA ~ 17,500 mi
2

Elm Cr nr Champlin

DA = 86 mi
2

= 0.5% of DA “nr Anoka”



Forecast discontinued because gage was not continuous, &

lacked maintained relation between river level and discharge



 2011 April: NWS announces plan to discontinue 
river forecasts at Anoka – no discharge

 2011 May: Meeting in Anoka to discuss options 
(NWS, USGS, county & community)

 2012 April – July: 2nd effort by NWS; webinar

 ~2012:  river forecasts discontinued

 2014 Feb: renewed interest & meeting in Champlin
because of high-water & no-wake potential

 2016 Dec: NWS & USGS meet with Scott, 
Champlin

 2017 Feb: Scott, Champlin staff & I met with EMs



• Previous meetings regarding gage need

• USGS & streamgaging

• Review streamgaging process

• Streamgage options & costs

• Discussion

• Your needs and uses for gage data

• Where to from here?
• What do you get for your funds?



 The USGS serves the Nation by 

providing reliable scientific information to 

…minimize loss of life and property from 

natural disasters; manage 

water…resources; and enhance and 

protect our quality of life



 The USGS is an independent fact-finding 

agency that collects, monitors, analyzes, 

and provides scientific understanding

about natural resource and natural hazard 

conditions and issues. 

 The value of the USGS to the Nation rests 

on its ability to carry out studies on a 

national scale and to sustain long-term 

monitoring and assessment of natural 

resources and hazards. 



• Previous meetings regarding gage need

• USGS & streamgaging

• Review streamgaging process

• Streamgage options & costs

• Discussion

• Your needs and uses for gage data

• Where to from here?
• What do you get for your funds?



 Local partners & USGS fund streamgages

 USGS 
 Operates & maintains streamgages

 Makes field measurements

 Processes, QAs, publishes & archives data

 Feeds data updates to NWS* in real time

 Integrates data into other investigations

 NWS uses data for forecasting 

 Local partners (& others) use data for their 
needs

*NWS, COE, and DNR all receive same data stream near real-time



 About 114 gages

 Funded by:

 USGS 

 >40 other entities

 Federal

 State

 County

 City

 Tribal

 FERC Licensees
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Streamgage funding by cooperator or source (about 40)



1. Continuously  

record stage

USGS

NWS

USACE



1. Continuously  

record stage
2. Frequently 

visit site to measure discharge
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1. Continuously  

record stage

4. Analyze, correct, 

compute, review, & 

serve data  to public
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1. Continuously  

record stage

4. Analyze, correct, 

compute, review, & 

serve data  to public
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USGS uses recorded stage to calculate discharge that occured.



NWS uses rain & snowmelt runoff models to 

predict the discharge to pass your location, then

uses rating to predict how high the river will get!



Causes:
 Ice

 Downstream dams 

& gate changes

 River confluences

 Vegetation

Coon Rapids Dam 

& Rum River 

likely cause 

backwater

at Highway 169

Solution: index-velocity & area rating… 



Q = AV

Q = Discharge (m3/s or cfs)
A = Channel cross-section Area (m2 or ft2)
V = Mean channel velocity (m/s or ft/sec)

 3. Channel area - computed at a specific, selected 
location using a stage-area rating

 4. Mean-channel velocity - computed from the 
index velocity measured by an instrument using an 
index-to-mean velocity rating



Channel Area

To compute channel areas for a range of 

stages, a stage-area rating must be 

developed

 Channel surveyed

 Stage-area rating developed from the survey data
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Index-velocity ratings:

 ADVMs measure in a portion of the channel; 
mean channel velocity is not measured 
directly

 Thus we need to relate the ADVM measured 
velocity (index velocity) to the measured-
mean channel velocity.  

 This relation varies with orientation of ADVM 
and spot in channel chosen for indexing 



Acoustic 

Doppler

Velocity 

Meter 

(ADVM)



Mean of

channel 

velocity by 

discharge 

measurement
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 For each stage value we compute area = A

 For each velocity value we compute mean 

channel velocity = V

 Then Q=VA

 Discharge record



 Radar pings water-

surface velocity

 Less vulnerable to 

flood damage & 

maintenance

 Method in 

development, less 

certain currently

 Plan to use here



• Previous meetings regarding gage need

• USGS & streamgaging

• Review streamgaging process

• Streamgage options & costs

• Discussion

• Your needs and uses for gage data

• Where to from here?
• What do you get for your funds?



Data Collected Radar Pressure

Transducer 

/Bubbler

Velocity 

Meter 

Meter

1. Stage only

A. 3-season (no ice-affected record) Yes Yes

B. 4-season (includes winter record) Maybe Yes

2. Stage & Discharge

A. 3-season (no ice-affected discharge) Yes Yes

B. 4-season (includes winter discharge) Maybe Yes

3. Stage, Index-Velocity, Discharge

A. 3-season (no ice-affected discharge) Yes Yes Yes

B. 4-season (includes winter discharge) Maybe Maybe not Yes



Least expensive to install & 

maintain

Cannot be used in winter to 

accurately sense stage 

through ice



Orifice Line

Orifice Line

Intermediate installation & 

maintenance cost

Can be used in winter to sense 

stage under ice

Most common installation in MN



Acoustic 

Doppler

Velocity 

Meter 

(ADVM)

Or surface-

water 

velocity 

radar



Item Amount

1. Stage sensor (radar) $4,100

2. Surface velocity sensor $10,400

3. Gage shelter & mounting $8,900

4. Data coll. platform, telemetry $4,300

(5. Labor, permits, etc) ($6,200)

Total $33,900

1. Installation will be paid by USGS-GWSIP funds

2. USGS has limited match to contribute to annual O&M costs



Gage type O&M, 20174

3-Season 4-Season

1. Stage only $6,000 $8,000

2. Stage & Discharge $13,000 $17,300

3. Stage, index-vel, discharge

A. ADVM $17,300 $20,000

B. SW Vel. Radar $17,300 $20,000

1. Approximate because installations are site specific

2. Gross costs do not reflect split between USGS & partners

3. Much of installation may be paid by USGS-GWSIP funds

4. USGS has $1000 of match to contribute to annual O&M costs





• Previous meetings regarding gage need

• USGS & streamgaging

• Review streamgaging process

• Streamgage options & costs

• Discussion

• Your needs and uses for gage data?

• Where to from here?
• What do you get for your funds?



 More accurate, reliable river forecasts: NWS

 Robust, redundant near real-time data
 Satellite data telemetered hourly to web

 WaterAlert: user-specified SMSText/email alerts

 Partnership with USGS data collection
 Among highest quality. Easier access to USGS 

professionals & technicians & hydrologic community

 Immediate knowledge of ongoing & potential studies

 Nationally consistent data for other studies
 Quality assurance & testing of new streamgaging tech.

 Many other applications of streamgage data
 Link to One-StopStreamgage

file://igsbcccmgs-048/Users/jfallon/Fallon/Powerpoints/GageMeetings/OneStopStreamgage2Web.xlsx


 Receive automatic alerts via SMSText or email 

 You set the threshold criteria for gage of interest

 Choose to be notified daily or hourly

 Unsubscribe easily (click on link in notification) 



 Easiest way 
to subscribe 
to the gage 
you already 
visit

 Otherwise 
search for 
“USGS 
WaterAlert”

Click on 
“WaterAlert” link 
under hydrograph





1. Simple. 

Recommend

for stage or

discharge. 

Enter station

Identifier.

2. Enter

STAID +

parameter 

code

3. Enter

STAID +

many 

parameter 

codes

4. Query

STAID for 

available

parameter 

codes



DISCLAIMERS

It is important to note that ratings will change, and 

sometimes frequently. Checking the depot regularly will 

ensure that the currently applicable shifted rating is used 

for the current data, and that the current rating cannot 

necessarily be used on historical data. A standard 

disclaimer statement at the head of each rating file is 

included indicating this. 

"Stage-discharge relations (ratings) are usually 

developed from a graphical analysis of numerous 

discharge measurements. Measurements are made on 

various schedules and sometimes for different purposes. 

All discharge measurements are compiled and 

maintained in a data base. Each measurement is 

carefully made, and undergoes quality assurance review. 

Some measurements indicate a temporary change in the 

rating, often due to a change in the streambed (for 

example, erosion or deposition) or growth of riparian 

vegetation. Such changes are called shifts; they may 

indicate a short- or long-term change in the rating for the 

gage. In normal usage, the measured shifts (or 

corrections) are applied mathematically to a defined 

rating. 

The tables being provided are shift corrected, 

incorporating the mathematical adjustments for ease of 

use by the user. The shift adjustments are applied to the 

individual ratings as measured data becomes available, 

resulting in an adjusted rating. Some ratings may change 

as often as weekly, others may not change for months or 

years. 



 What is (or was) the streamflow? 

 Compared to when?



 How do flows compare to historical?



 Was 2016 wettest year on record for Elm Cr?



https://waterdata.usgs.gov/mn/nwis/uv/?site_no=05287890

https://waterdata.usgs.gov/mn/nwis/uv/?site_no=05289800

https://waterdata.usgs.gov/mn/nwis/uv/?site_no=05287890
https://waterdata.usgs.gov/mn/nwis/uv/?site_no=05289800

