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U of WA 
Climate Impacts 

Group
Long-term 

streamflow forecast 
locations in 

Columbia and Snake 
River Basins



Kootenai River at Libby Dam

Flathead River at Kerr 
Dam

S. Fk. Flathead River 
Hungry Horse Dam

Long-term Streamflow Forecasts for Upper 
Columbia in Montana:

• less water in general
• earlier peak flows (April/May vs. June/July)
• steeper rising limb of hydrograph
• less steep falling limb

observed

2020s

2040s

Source:  University of Washington – Climate Impacts Group



Water in Montana’s Rivers
1971-2000 Average Annual Runoff 

(ac-ft)

Clark Fork
16,260,000

37%

St. Mary
462,800

1%
Missouri
7,779,000

18%

Yellowstone
9,039,000

21%

Little 
Missouri

93,400

0.21%

Kootenai
10,154,000

23%

West
Side = 
60%

East
Side
= 
40%

TOTAL:  
43,788,200

Source:  USGS Scientific Investigation Report 2004-5223



Montana State Water Plan – Implementation Strategy

Fundamental Relationship 
between primary elements :

Water Supply
minus Water Use
Water Availability



Montana State Water Plan – Implementation Strategy
 Water Supply:

• StreamStats – Interactive Web Map Application (RRGL)
• USGS Cooperative Stream Gage Program

 Water Use:
• Irrigated Lands Mapping (RRGL)
• Geospatial Enabling of the Water Rights Database

o POD to NHD
o POD to POU

• Update of National Hydrography Dataset (NHD)
• Update “Estimated Water Use in Montana in 2000” (USGS SIR 2004-5223)
• MBMG GW Investigations and Integration of GWIC well database

 Water  Availability:
• Climate Variability
• Drought Planning
• Irrigation Efficiency Improvements
• Storage Possibilities
• etcetera…



StreamStats –
• Interactive, Web-based map application for 
providing streamflow statistics, such as the 100-
year flood and the 7-day, 10-year low flow.

• Streamflow statistics are needed for:
o water supply planning and management
o water rights adjudication
o water quality regulation
o biological habitat assessment
o floodplain delineation
o infrastructure design

• Goal: statewide hydrological data delivery tool



























Hydrologists talk about several different types of stream flow:  observed, 
naturalized, modified and regulated flows.

• Naturalized flows represent the flow pattern that would be 
present in the absence of any human modification (e.g., 
dams/reservoirs) of the river system. 

• Modified flows are naturalized flows minus consumptive losses 
for irrigation, municipal and industrial use. 

• In a managed river system, regulated flows are the flows that are 
observed. 
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