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Recovery Objectives
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Magel & Francis 2022, Front. Mar. Sci. pugetsoundinstitute.org/psimf

Decision Support Modeling



Qualitative Network Models (QNM)

‘QPress’

10,000 simulations

Press perturbation

+ Node

0 to +1- 1 to 0

Melbourne-Thomas et al. 2012 Ecol. Monogr.
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Qualitative Network Models (QNM)
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Important where we develop

Rural new development

Urban redevelopment



Important how we develop



Protect/restore critical habitats
Limit expansion of transportation corridors

Important how we develop



Address legacy issues (toxics, stormwater)
Utilize green infrastructure

Important how we develop



Coordination = better outcomes

Work across recovery groups
Bridge the needs of rural and urban 



Where?   How much?
Protect/restore critical habitats
Limit expansion of transportation corridors

Address legacy issues
Utilize green infrastructure
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Fishery harvest
Tribal treaty rights

Water quality
Forestry
Drought
Local Foods

Housing density
Land conversion



Possible Management Runs
With population growth & climate change:

1. Growth management & development 
patterns

2. Forest and riparian management

3. Agriculture BMPs

4. Stormwater infrastructure

5. Fishery management



Possible Management Runs
With population growth & climate change:

1. Growth management & development 
patterns

2. Forest and riparian management

3. Agriculture BMPs

4. Stormwater infrastructure

5. Fishery management

- Buffer width/length
- Buffer placement

- Floodplain connectivity

- Improve existing infrastructure
- Green infrastructure / 

low impact design



Decision Support Modeling
QNM Integrated suite

- Test assumptions

- Identify uncertainties

- Evaluate tradeoffs

- Compare relative outcomes

- Provide strategic advice

- Integrate non-quantifiable 
elements (human dim.)

- Rapid, iterative process

Both

- Evaluate response magnitude

- Provide tactical advice

- Computational/time intensive



Cody Logan

Combining qualitative and 
quantitative models allow us to…

• synthesize decades of terrestrial, 
freshwater and marine information

• understand the cumulative, 
interactive effects of multiple threats

• identify comprehensive solutions 
across social-ecological objectives



Qualitative Network Model
Magel & Francis 2022 FMARS

Partners & Funders

Integrated Model Suite
pugetsoundinstitute.org/psimf
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