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\"’IEPA Puget Sound Integrated Modeling Framework (PSIMF)
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] = A Puget Sound Integrated Modeling Framework (PSIMF)
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\‘"EPA VELMA Visualizing Ecosystem Land Management Assessments

SEPA e VELMA Ecohydrological Model

Agency
Drivers of change: Climate, harvest, fire,
nutrient & contaminant deposition, urbanization

Nitrogen
Water
Cycling

Intermediate Ecosystem Goods & Services
* Water quality requlation (nutrients, contaminants, temperature)
Sl _ * Water quantity requlation (peak & low flows, landscape aridity)
Small plots to large basins . . .
Days to centuries * Habitat for fisheries (spawning, rearing)
Soil fertility & plant growth (biomass for food, fiber)
Fuel load dynamics (fire risk, potential severity)
Carbon sequestration (Greenhouse gas dynamics)

McKane et al., 2014. Visualizing Ecosystem Land Management Assessments (VELMA) v. 2.0: User manual and technical documentation. US EPA, Corvallis, OR
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EPA Preliminary Work

VELMA Team

Coverage Data
 NCLD categories
« Alder

Soils Data

* TJextures
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King County, Washington

- Effective Depth / Depth to bedrock [

Snow Model Enhancements
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w7EPA Land Cover Data ELVIA Team

* Pour Point [ Developed Open Space
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Land Cover | Bare Land
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Il Alder 50-74% | Grassland/Pasture
Il Alder 75+% I Cultivated
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. Snow/Ice
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EPA Soils

VELMA Team

* Pour Point

— Nisqually River

Soil Texture
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EPA Snow Model Enhancements iAo

VELMA Snow Model Revisions to Account for

A
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«EPA Future Scenarios

Land Cover Change impact on:
 Flow

* Nutrients

 Contaminants

o Stream Temperature

Climate Change impact on:

« Summer Low Flows

« Late Summer Stream Temperature
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«EPA Climate Change Scenarios suiaumemauer, pro

https://cig-wa-climate.nkn.uidaho.edu/

King County, Washington
Change in Average Summer (June - Aug) Maximum Temperature
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«EPA Climate Change Scenarios suiaumemauer, pro

https://cig-wa-climate.nkn.uidaho.edu/

King County, Washington
Percent Change in Total Precipitation for July 15 - September 15

Higher Scenario (RCP B.5), Historical (1930-2009) Value: 2.1 inches

2020-2049 2030-2059 2040-2069 2050-2079 2060-2089 2070-2099
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«7EPA Climate Change Impact on VELMA

McKane et al.,

Plant Productivity vs Air Temperature

Climate change
effects in VELMA
are nonlinear —

Air Temperature (°C)

Larcher, W. 1995, Physiological Plant Ecology, 3rd Edition, Springer-Verlag,
Berlin (derived from balance of temperature response functions for gross
photosynthesis and plant respiration).

Decomposition vs Soil Temperature
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Thresholds,
Tipping Points

p. 120 in Rastetter, E., Ryan, M., Shaver, G., Melillo, J., Nadelhoffer, K.,
Hobbie, ). and Aber, J., 1991. A general biogeochemical model describing
the responses of the C and N cycles in terrestrial ecosystems to changes
in CO2, climate, and N deposition. Tree Physiology, 9(1-2), pp.101-126.

N Uptake vs. Soil Temperature

Nitrogen Uptake Rate (max fraction)

Soil Temperature (°C)

p. 120 in Rastetter, E.B., Ryan, M.G., Shaver, G.R., Melillo, J.M., Nadelhoffer,
K.J., Hobbie, J.E. and Aber, J.D., 1991. A general biogeochemical model
describing the responses of the C and N cycles in terrestrial ecosystems to
changes in CO2, climate, and N deposition. Tree Physiology, 9(1-2), pp.101-
126.

Decomposition vs Soil Moisture
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p. 195 in Waring, R.H. and Schlesinger, W.H. (1985) Forest Ecosystems
Concepts and Management. Academic Press Inc., Orlando, San Diego.
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Climate Warming impact

% Difference
in Streamflow,
2112 compared to 2012 -60

-30
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7EPA Climate Warming Impact on Soil Moist
2012 2112 McKane et al.,

Soil Moisture Mashel River Watershed, WA
at 75 cm Depth MM-DD MM-DD
(% Saturation) . 10.09

10 TNV Tl - . e " Near record low Mashel River streamflow on August 21, 2015
g E el ' (2015 air temps approximate those projected for later this century)

% Difference
in Streamflow,
2112 compared to 2012 -60




«7EPA Land Cover Change Scenarios

Kevin Bogue
LCCM

1. Markov Chain/Probability Matrix

(1. i i)

0.0012
ow Intensity | 0.0018 [

Medium Intensity | 0.0019 |

Land Cover Change Model
Il Forest

forest ||
o Developed Open Space 2 Hegrm|m Tree

[ Developed Low Intensity

I Developed Medium Intensity |

Il Developed High Intensity

_ Agriculture

3. Spatial Multiplier
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EPA Forest Management p—

Northwest Natural Resource Group (nnrg.org)

Ongoing climate adaption projects at

Nisqually Community Forest
Snow depth in cm along transect on selected collection dates

1) Thinning of young, thirsty forests
* Spreads available soil moisture among
fewer trees & leaves more for runoff to
streams

@ 36 @ 48 © 513 @ 6N

THINNED GAP CUT CONTROL

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

—
(=)
(=)

Snow Depth (cm)
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Transect Meters
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Tim Beechie (NOAA)

\lv; EPA Sa I mon M Od e I i n g https://www.fisheries.noaa.gov/resource/tool-app/habitat-

assessment-and-restoration-planning-harp-model

Drivers

The Habitat Assessment F:'c-l.c‘nlii.zll restoration actions . External drivers
and Restoration Planning '
(HARP) model is a

process-based analysis for pER

quantifying historical, T i

current, and future habitat

conditions, and modeling Liocyde
the potential benefit of p

alternative restoration
actions to salmon

c Life-cycle
populations. (NOAA) model outputs
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«vEPA Ecosystem Service Tradeoffs

McKane et al.,

Modeled Ecosystem Service Trade-offs for Alternative Forest Management Scenarios
Hypothesized (Informed by Work in Progress)

Objectives
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Scenario 1: Scenario 2: Scenario 3:
Current Industrial No Forest Harvest Multi-Stakeholder
Forest Practices (maximize ecological / Community Forest Plan
(maximize timber benefits) (optimize ecological,
yield & profit) economic & cultural benefits
for tribes, community
stakeholders)

CPHEA-PESD-EEB Office of Research and Development




EPA

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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