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Presentation Overview

 Meteorological summary
 Summary of forecasting methods
 Summary of results
 Lessons learned
 Questions
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Meteorological Summary
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Meteorological Summary
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Meteorological Summary
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Short-term Reservoir Forecasts

 Calculated an estimated snow water equivalent 
above the reservoirs

 Unit hydrograph developed using collected data 
from 1997 snowmelt event

 Data placed into rainfall/runoff models (HEC-1, 
HEC-HMS) to generate inflow hydrographs
► Two hydrographs created for each reservoir

 Inflows placed into HEC-ResSim to model 
different reservoir operating scenarios
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Short-term Reservoir Forecasts

 Pipestem Forecasts
► Based on 1997, 75% of snowmelt transferred into 

reservoir (HEC-1)
► Calibrated HEC-HMS model with built-in snowmelt 

routine
 Jamestown Forecasts

► Based on 1997, 65% of snowmelt transferred into 
reservoir (HEC-1)

► Second forecast created assuming 50% of snowmelt 
transferred into reservoir (HEC-1)
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Short-term Reservoir Forecasts

Snowmelt SpreadsheetSnowmelt Spreadsheet
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Long-term Reservoir Forecasts

 Evaluated three options for the long-term 
operations of the models

 Routed reservoir outflows downstream through 
LaMoure, ND; Columbia, SD; and Huron, SD

 Reservoir inflows developed by applying 
recession coefficients determined by studying 
the 1997 snowmelt event, then used average 
daily inflow
► Pipestem – 0.80; Jamestown – 0.90
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Long-term Reservoir Forecasts
 Option 1: Maintain combined release at 3200 cfs (1800 

cfs out of Jamestown, 1400 cfs out of Pipestem) until all 
flood control storage is evacuated in early July.

 Option 2: Maintain combined release of 3200 cfs (1800 
cfs out of Jamestown, 1400 cfs out of Pipestem) until 
late May, and then reduce combined release to 1800 cfs, 
with all storage being evacuated by late July.

 Option 3: Reduce combined release to 1800 cfs 
immediately, which would temporarily increase pool 
levels, and then results in all flood storage being 
evacuated by late August.



12 BUILDING STRONG®

Results – Short-term Forecasts
Jamestown Reservoir – Elevation
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Results – Short-term Forecasts
Jamestown Reservoir – Inflow

Forecast Performed: 4-14-09Forecast Performed: 4-14-09
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Results – Short-term Forecasts
Pipestem Reservoir – Elevation

Forecast Performed: 4-14-09Forecast Performed: 4-14-09
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Results – Short-term Forecasts
Pipestem Reservoir – Inflow
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Results – Long-term Forecasts 
Jamestown Reservoir – Elevation
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Results – Long-term Forecasts
Jamestown Reservoir – Inflow
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Results – Long-term Forecasts
Jamestown Reservoir – Outflow
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Results – Long-term Forecasts
Pipestem Reservoir – Elevation
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Results – Long-term Forecasts
Pipestem Reservoir – Inflow
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Results – Long-term Forecasts
Pipestem Reservoir – Outflow
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Results – Long-term Forecasts
Jamestown – Stage
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Additional Products

 City of Jamestown interior drainage 
analysis
 Jamestown reservoir wind-wave analysis
 Evaluation of reservoir storage
 Precipitation vs. runoff curves for 

Jamestown and Pipestem reservoirs
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Lessons Learned

 HEC-1 was preferred model due to ease of use 
and reliable results

 Calibrated HEC-HMS model under-predicted 
runoff

 HEC-ResSim was useful in evaluating complex 
reservoir operations

 HEC-ResSim required experienced user during 
flood emergencies


