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NWS River Forecast Centers 



River Forecasting Steps 
Define the river system's hydrology  

 Estimate basin average precipitation  

Add the QPF (Quantitative Precipitation 
Forecast) 

 Estimate basin average runoff (snowmelt in 
winter) 

 Compute how much water is coming from 
upstream  

 Add together the water coming from all sources  

 Convert the total discharge into a stage   



River Basins 

Forecast created for location 
at gage  “A”. Includes “local” 
inflow from basin. 

Forecast created for 
location at gage  “B”. 
Local inflow + routed 
flow from gage A. 



 Du Page River  

USGS Gage Locations 





Basin Precipitation 

Automated rain gauges 

Volunteer Observers 

• NWS Cooperative Observer Network 

• CoCoRaHS 

Airborne Snow Surveys 

Doppler radar estimates 



Automated Rain Gauges 



National Weather Service 
Cooperative Observers 

 Over 11,000 volunteers nationwide 

 Report daily precipitation 

 Record rainfall and snow data 



www.cocorahs.org 





Local Radar 
Regional QC with 

rain gauge data 

National Map 



Arithmetic Mean Thiessen Polygon 

Distance Weighted Gridded Radar Estimates 

Compute Basin Average Precipitation 



Airborne Snow Surveys 





Compute rainfall to runoff  

 Soil moisture model 

 Unit hydrograph 
-converts runoff to flow 





Non-contact 

Gages 

Fox River at 

Dayton, IL 

Radar Gage 



Iroquois River near Foresman, IN 

Radar Gage 



500 ft MSL 

506 ft MSL 



Cross section A 
Stage = 8 feet Flow 400 cfs 

Cross section B 
Stage = 3 feet Flow 800 cfs 

Location A 

Location B 

You can’t make meaningful river stage 
comparisons  between 2 different locations. 

Flow however is more representative. 



Converting Flow to Stage 
with the rating curve 



 Assumes even rainfall distribution 

 Timing of precipitation 

 Rainfall network density 

 Radar rainfall estimate issues 

 Forecast rainfall (QPF) may have significant 
impact on crest forecasts 

 River stage data availability 

 







Cooperative Effort 

• National Weather Service 

• U. S. Geological Survey 

• U. S. Army Corps of Engineers 

• Other state and local agencies 



NWS Flood Stage 

The elevation, or stage, at which overflow of the natural 

banks of a stream begins to cause damage or begins to 

present a potential flood-damage hazard in the reach in 

which the elevation is measured. 

 



Minor Flooding - minimal or no property damage, but 

possibly some public threat. 

 

Moderate Flooding - some inundation of structures and 

roads near stream. Some evacuations of people and/or 

transfer of property to higher elevations. 

 

Major Flooding - extensive inundation of structures and 

roads. Significant evacuations of people and/or transfer 

of property to higher elevations. 

 

 





water.usgs.gov/wateralert/ 

Email 

- or - 

Text alerts 



June 2015 Flooding 

Kankakee River Shelby, IN 

Iroquois River, Rensselaer, IN 


