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• Fox River drainage 

area is 2657 mi2 

 

• Drainage area in 

Wisconsin is 934 

mi2 

 

• Drainage area at 

Stratton Lock & 

Dam is 1250 mi2 
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Sluice Gates 
5 gates at 13.75 foot wide each  

50 foot gate with movable 

crest, maximum 6.5 foot drop 

Hinged Crest Gate 
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Modeling the Chain of Lakes using  

HEC-ResSim 

• HEC-ResSim modeling methodology 

• Chain of Lakes model challenges 

• Model evaluation 

Domanski, M.M., 2017, Development and evaluation of a reservoir model for the Chain of 

Lakes in Illinois: U.S. Geological Survey Scientific Investigations Report 2016–5155, 21 p., 

https://doi.org/10.3133/sir20165155. 



HEC-ResSim  

Reservoirs 

• ResSim reservoirs are modeled 

with a dam at the outlet. 

• The release capacity of the control 

structure at the dam is a function 

of the reservoir pool elevation. 

Modeled dam 

Modeled reservoir 



Guide Curve 

Guide curve—A guide curve 

is a seasonally varying 

target pool elevation that 

describes the regulation plan 

for a reservoir. 

 

Summer pool—From May 1 

to November 1, the target 

elevation is 737.2 ft. 

 

Winter pool—From 

December 1 to April 1, the 

target elevation is 735.5 ft.  



Operation Zones 

Operation zone—Operation zones 

are operational subdivisions of the 

reservoir pool. Each operation 

zone is defined by an elevation 

curve describing the top of the 

zone. 

 

• Flood control – 742 ft 

• Standard operations – 738.45 ft 

• Seasonal pool 

• Summer pool – 737.2 ft 

• Winter pool – 735.5 ft 

• Inactive – 735 ft 



Operation Rules 

Operation rule—Operation rules represent the flow goals and 

constraints upon the releases for each operation zone of the 

operation set. 



Operation Sets 
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Operation set—An operation set is 

the operation plan or scheme upon 

which a reservoir bases its 

decisions regarding how much 

water to release at each time step of 

simulation run.  



Modeling the Chain of Lakes 

Reservoir 

Stratton Lock and Dam 

Johnsburg chute 

• Stratton Lock and Dam is the 

control structure for the reservoir. 

 

• The reservoir outlet and Stratton 

Lock and Dam are separated by 

the Johnsburg chute. 

Johnsburg 



Finding a Headwater Relation 

There is no simple relation 

to find headwater elevation 

at the control structure 

using flow or the reservoir 

pool elevation. 



Modeling the Chain of Lakes 

Reservoir 

• Problem: 

– Cannot model Chain of Lakes physical limits 

in HEC-ResSim using typical method 

• Solution: 

– Model physical limits using  

    rule scripts 

– Use control structure ratings 



Linear Regression Variables 



Headwater Regression Model 

Headwater elevation is estimated using a gage height-flow-fall 

relation 

6 3.3283 2.31582.6755 10 LVF G Q  

HW LVZ Z F 

Using the pool elevation (ZLV) and the 

reservoir release (Q) from the model to 

find headwater and tailwater elevations. 



Tailwater Regression Model 

3 0.934932.1520 10TWG Q 

 TW TW TW DATUMZ G Z 

Estimate tailwater elevation using a gage height-flow relation 

Using reservoir release (Q) 

from the model to find 

headwater and tailwater 

elevations. 



Physical limits 

Structures 

The estimated headwater and tailwater elevations are used to calculate 

maximum and minimum flow through the dam using the control structure 

ratings. 

Maximum flow—fully open gates 

Minimum flow—fully closed gates 



Physical limits 

Fall 

1.4372 0.43181254.86MAX LV MAXQ G F 1.4372 0.43181254.86MIN LV MINQ G F

The limitation of fall was an important factor in modeling the reservoir. Limits 

on discharge based on fall are set using the gage height-flow-fall relation. 
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Physical Limit Rules 



Model performance 

 



Model Performance 

Least error in peak 

elevation prediction  

(+/- 0.03 ft) 

Most error in peak 

elevation prediction  

(-0.39 ft) 



 



 



 



Questions? 

Special thanks to: 


