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Puget Sound Integrated Modeling Framework (PSIMF)

https://www.pugetsoundinstitute.org/about/pugetsoundmodeling/
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Visualizing Ecosystem Land Management AssessmentsVELMA
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Preliminary Work

Coverage Data
• NCLD categories
• Alder
Soils Data
• Textures
• Effective Depth / Depth to bedrock
Snow Model Enhancements
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Land Cover Data
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Soils
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Snow Model Enhancements

Current Snow Model: Works well for 
open site locations; tested against 
SNOTEL sites.

Improvements:
• effects of canopy shading
• snow canopy interception
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Future Scenarios

Land Cover Change impact on:
• Flow
• Nutrients
• Contaminants
• Stream Temperature
Climate Change impact on:
• Summer Low Flows
• Late Summer Stream Temperature
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Climate Change Scenarios GUILLAUME MAUGER , PH.D.
https://cig-wa-climate.nkn.uidaho.edu/
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RCP 4.5
RCP 8.5

2020-2049  2030-2059    2040-2069  2050-2079     2060-2089    2070-2099   
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Climate Change Scenarios
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Climate Change Impact on VELMA

Climate change 
effects in VELMA 
are nonlinear

Thresholds, 
Tipping Points
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McKane et al.,
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Climate Warming Impact on Soil Moisture
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Climate Warming Impact on Soil Moisture

Near record low Mashel River streamflow on August 21, 2015
(2015 air temps approximate those projected for later this century)
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Land Cover Change Scenarios
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Forest Management
Ongoing climate adaption projects at 
Nisqually Community Forest

1) Thinning of young, thirsty forests
• Spreads available soil moisture among 

fewer trees & leaves more for runoff to 
streams

2) Snow gaps
• More snow accumulates and extends 

snowmelt season into dry summer months

3) Plant seedlings from warmer zones
• Provides a local seed source for adapted 

genetic traits

Kirk Hanson
Northwest Natural Resource Group (nnrg.org)
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Salmon Modeling Tim Beechie (NOAA)
https://www.fisheries.noaa.gov/resource/tool-app/habitat-
assessment-and-restoration-planning-harp-model

The Habitat Assessment 
and Restoration Planning 
(HARP) model is a 
process-based analysis for 
quantifying historical, 
current, and future habitat 
conditions, and modeling 
the potential benefit of 
alternative restoration 
actions to salmon 
populations. (NOAA)
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Ecosystem Service Tradeoffs
Modeled Ecosystem Service Trade-offs for Alternative Forest Management Scenarios
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Thank You!
Puget Sound Tribes: Nisqually, Tulalip, Snoqualmie, Nooksack

Nisqually Community Forest partners: Land Trust, River Council, NNRG, & many others

University of Washington Puget Sound Institute / Salish Sea Modeling Center

EPA Region 10: Geographic Programs team

NOAA Northwest Fisheries Science Center

Washington Department of Ecology

ORD ACE.408.5.2 collaborators
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