
Development of the 2012
Missouri River Mainstem Reservoir SystemMissouri River Mainstem Reservoir System 

Runoff Forecast

Kevin Stamm, P.E.
Senior Hydraulic Engineer

Missouri River Basin Water Management
Northwestern Division

February 10, 2012

US Army Corps of Engineers
BUILDING STRONG®



Missouri River Mainstem 
Reservoir System

Congressionally Authorized
Project Purposes

Reservoir System

Flood Control
Navigation
Hydropower
IrrigationIrrigation
Recreation
Water Supply
Water Quality
Fish and Wildlife   

(Including threatened & 
endangered species)
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Bank Stabilization and Navigation Project
Sioux City, IA – St. Louis, MO



Missouri River Mainstem System 
Runoff Forecast

 Volumetric forecast in 
million/thousand acre feet

 Six reservoir/river 
hreaches

 Monthly value for each 
reachreach

 Monthly and annual 
summations above 
► Gavins Point 
► Sioux City

 72 individual monthly
http://www.nwd-mr.usace.army.mil/rcc/reports/runoff.pdf
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72 individual monthly 
values in the forecast



Missouri River Mainstem
Reservoir Forecast

Missouri River Mainstem
Runoff Forecast

Basic = 25.6 MAF

Lower Basic = 17.4 MAF

25.6 MAF
Upper Basic = 34.9 MAF
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Forecast VariablesForecast Variables

Quantitative QualitativeQuantitative
 Mountain snowpack
 Plains snowpack

Qualitative
 Long-range temperature & 

precipitation outlooksPlains snowpack
 Soil moisture content & 

frost

p p
 Climate indicators

► ENSO (La Nina/El Nino)

 Antecedent precipitation 
& temperature

► Arctic Oscillation

 Current streamflow & 
groundwater levels
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Runoff Components
Plains Snowmelt & 

Rainfall
RainfallMountain Snowmelt 

& Rainfall

May, June and July 
(50%)

March and April 
(25%)

March through October 
(25%)

Average Runoff above Sioux City, IA = 24.8 MAF

Record Runoff = 61 2 MAF (247% of normal) in 2011Record Runoff = 61.2 MAF (247% of normal) in 2011
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Forecast Technical StudiesForecast Technical Studies

 MH-1973 - Missouri River Mainstem Reservoir System y
Long Range Runoff Forecasts

 D-1979 - Missouri River Mainstem Reservoir System 
Inflow Forecasting

 D-1996 - Missouri River Mainstem Reservoirs Long Term 
R ff F tRunoff Forecasts

 M-2011 - Update to Missouri River Mainstem Reservoirs 
Long Term Runoff ForecastingLong Term Runoff Forecasting
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Forecast ProcedureForecast Procedure
 March-April (plains snowmelt and rainfall)

► Applies to all six reservoir reaches
► Plains Snowpack Classification vs Runoff (M-2011)
► Weighted with soil moisture, frost, temperature 

conditions, precipitation/temperature outlooks 

M J J l ( t i lt d i f ll) May-June-July (mountain snowmelt and rainfall)
► Applies to Fort Peck and Garrison

ff► Runoff Regression Equations (M-2011)
► Weighted with soil moisture & frost conditions, and 

precipitation/temperature outlooks

BUILDING STRONG®

precipitation/temperature outlooks
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Forecast ProcedureForecast Procedure
 February, August – December periods

► Baseflow & rainfall
► Applies to all reservoir reaches
► Persistence / recession of existing runoff volumes 
► Weighted with soil moisture, frost, temperature 

diti i it ti /t t tl kconditions, precipitation/temperature outlooks 
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Feb. 1 SWE
87% of normal

Feb. 1 SWE
96% of normal

Average 
Accumulation

2011 
Accumulation

On average 61% of mountain SWE accumulates by Feb 1.

Graphics assembled from data provided by USDA NRCS SNOTEL gages.

10



Antecedent RainfallJanuary 2012
90-day ending 

January 31, 2012
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Temperature
January 2012

Temperature 
Anomalies

90-day ending90 day ending 
January 31, 2012
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Plains Snowpack
1 F b 20121 February 2012

Trace to 1-inch of SWE (snow water equivalent)

NONE – LIGHT classification based on M-11 update
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Graphics courtesy of NOAA - National Operational Hydrologic Remote Sensing Center



Soil Moisture Ranking

1 Year ago1 Year ago

Much Drier Basin-Wide
Year-to-Year

and (especially)
Since Summer 2011

(except far lower basin)

Most recent…Graphics courtesy of NOAA Climate Prediction Center



U.S. Drought Monitor

Drought Conditions have 
developed across parts 
of eastern Nebraska and 

northwestern Iowa
since Summer 2011

1 Year ago

BUILDING STRONG®
Graphics courtesy of National Drought Mitigation Center

Most recent…15



Temperature / Precipitation 
February OutlooksFebruary Outlooks

Temperature Precipitation
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Temperature / Precipitation 
Feb-Mar-Apr OutlookFeb-Mar-Apr Outlook

Temperature Precipitation

17



Temperature / Precipitation 
May-Jun-Jul OutlookMay-Jun-Jul Outlook

Temperature Precipitation
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February 1 2012 ConditionsFebruary 1, 2012 Conditions

 January runoff 131% of normaly
 Soil Conditions

► Soil moisture:  20th – 80th percentile ranking (CPC & USDA)
► Variable frost depth
► Shallow groundwater in MT, ND and SD

 No plains snowpack (NOHRSC)No plains snowpack (NOHRSC)
 Mountain snowpack (NRCS):

► 87% above Fort Peck
► 96% b/n Fort Peck & Garrison
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2012 Climate Outlook2012 Climate Outlook

 Weak/weakening La Nina (CPC)g ( )
 Precipitation Outlook (CPC)

► Equal chances for precipitation in February
► Increased chance for precipitation in March-April in N. Rockies
► Equal chances for May-Jun-Jul

 Temperature Outlook (CPC)Temperature Outlook (CPC)
► Increased chance for above normal temperatures in upper basin 

in February
► Increased chance for below normal temperatures in MT in Mar-► Increased chance for below normal temperatures in MT in Mar-

Apr
► Equal chances throughout remainder for Mar-Apr
► Equal chances for May Jun Jul► Equal chances for May-Jun-Jul
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2012 Runoff Forecast (Feb 1)
 25.6 MAF (103% of normal) ab Sioux City
 22.0 MAF (97% of normal) ab Gavins Point
 March-April Forecast

► 100% of normal ab Sioux City
► 93% of normal ab Gavins Point► 93% of normal ab Gavins Point

 May-Jun-Jul Forecast
► 90% of normal ab Fort Peck
► 101% of normal into Garrison

 Reaches above Gavins Point will have normal to below 
normal runoff through the end of 2012normal runoff through the end of 2012

 Gavins Point to Sioux City forecast to have 180% of 
normal runoff 
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Missouri River Basin
2012 Runoff Forecast above Sioux City*y
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Thank you.y

Kevin Stamm, P.E.
S i H d li E iSenior Hydraulic Engineer
kevin.d.stamm@usace.army.mil
402-996-3874
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