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Snowpack and Stream Hydrology
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® 28 years USFS Hydrologist in Wyoming and
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® MA Water Resources, University of Wyoming
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Trends in Snowifall versus Rainfall in the

Western United States
Knowles, Dettinger and Cayan 2005
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Trends in March Fra

ional Streamflow ===
(1948-2002)
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| Basin Percentage of Normal - April 1, 2019
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Montana Data Collection Office
Current Show Water Equivalent

Basin Percentage of Normal - May 1, 2019
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USGS 12344000 Bitterroot River near Darby MT
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Pacific Northwest United States, 1948-2006
Luce and Holden 2009
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Low Flow Hydrologro Trends
Recent Research
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Hydrologrc drought 1S more sensrtrve to preorprtatron amount § ‘
than air temperature in the Pacific Northwest

> 1
- - ‘A<
e ~

P

® Hydrologic drought has generally intensified from 1948 to

2013 in the Pacific Northwest ?ix

Mean annual streamflow has declined and the streamflow
center of timing has occurred earlier

“Warm” sites more sensitive to temperature changes
than”cold”, high elevation sites.

“Dry years getting drier” — Low flows more intense.
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