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PSIMF VELMA Watersheds

Scenario Timelines: Climate Variation, Disturbances

Salish Sea ecosystem services decision-making support via basin 
scale modeling of terrestrial inputs into the aquatic habitats

The Puget Sound Integrated Modeling Framework (PSIMF)
is a “coupled environmental and human systems modeling framework for the
entire Puget Sound Basin. A connected terrestrial-freshwater-marine-human
system modeling framework will help us understand the interactive effects of
future threats to our region, and evaluate their impacts on ecological, social, and
economic objectives. Linked models with high spatial and temporal resolution
will simulate exchanges of water, carbon, nutrients, contaminants, sediments, and
organisms across habitats, under current and future conditions” (PSIMF Team).

Multi-Model Integration

PSIMF Team (Non-EPA)

Visualizing Ecosystem Land Management Assessments (VELMA)

This modeling framework will support decision makers and inform recovery
planning for Puget Sound. Overarching goals will be accomplished through
model coupling among the Environmental Protection Agency VELMA (terrestrial
ecohydrology), Pacific Northwest National Laboratory (PNNL) Salish Sea Model
(estuarine circulation and biogeochemistry), National Oceanic and Atmospheric
Administration (NOAA) Atlantis (estuarine food web) and Land Cover Change
(Urban Ecology Research Lab, University of Washington) models.

This multi-model integration approach can assess land and water ecosystem service trade-offs and co-
benefits under alternative climate, population, and land use futures for a broad range of regional objectives;
e.g., from restoring orcas populations to enhancing human wellbeing.
Within this coupled modeling
framework, VELMA terrestrial water
quality outputs under alternative land
use and climate scenarios are input to
the Salish Sea Model which, in turn,
feeds marine water quality outputs to
Atlantis estuarine food web model
(microbes to orcas). The Land Cover
Change Model will inform VELMA’s
alternative land use scenarios.
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Modeling Goals
Results from this research
will assist communities,
tribes, and state and federal
decision makers in
determining how much,
where, and what kinds of
urban and rural BMPs are
required to achieve target
nutrient load reductions to
the Puget Sound estuary, now
and in the future.
This progressive modeling
effort will provide enhanced
decision support regarding
revitalization of community
health and well-being,
specifically for Puget Sound
tribes reliant on declining
Endangered Species Act
listed salmonid populations
for their subsistence and
cultural well-being.

tribal communities and the salmonid populations essential to their sustenance,
health, and culture. This work focuses on Salish Sea salmonid-bearing watersheds
that the tribes and State of Washington co-manage for salmon recovery and
habitat protection.
VELMA will model alternative future land use and climate change scenarios out
to 2100 for 24 major Puget Sound basins (~30,000 km2). Simulations will
evaluate impacts of changing terrestrial nutrient loads on observed historical
salmonid declines and potential future degradation vs. BMP based trajectories for
marine nutrients and sensitive biota.

is an ecohydrology model being
leveraged in the PSIMF effort to
identify practical, proactive
watershed restoration strategies
that can be initiated now to lessen
long-term impacts of land use
change and climate change on
Puget Sound communities. This
effort is particularly pertinent to

Puget Sound Institute, UW Tacoma
Tessa Francis, Ph.D. 

- Principle Investigator
Caitlin Magel, Ph.D.: Project Fellow
Kevin Bogue, M.S.: LCCM

Salish Sea Modeling Center, 
Pacific Northwest National Laboratory 
(PNNL)
Tarang Khangaonkar, Ph.D.
Lakshitha Premathilake, Ph.D.
Su Kyong Yun, Ph.D.

NOAA Northwest Fisheries Science Center
Chris Harvey, Ph.D.
Issac Kaplan, Ph.D.

Long Live the Kings
Hem Nalini Morzaria-Luna, Ph.D.

Commonwealth Scientific and Industrial 
Research Organisation (CSIRO)
Beth Fulton, Ph.D.

(Image Credit: PSIMF Team)

(Image Credit: Francis Et al.)

(Image Credit: PSIMF Team)

(Map Credit: Chokshi Et al.)

Historical simulations 1990 through 2020 will validate model accuracy leveraging
observed water quality and stream flow data. Future scenarios will estimate the
impacts to the region due to land use change, forest management, climate change,
and assess grey/green infrastructure Best Management Practices (BMPs).
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