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01 Background



ECOTRUST

We focus on middle ground 
solutions to address 
resource management 
issues: 
• stakeholder engagement
• economic analysis
• decision support tools



Allow users to explore the effects of 
forest management (prescriptions and 
treatment locations) on snowpack and 
resulting stream flows.

GOAL
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So that’s why we are involved with this process.  UCSRB identified this need to allow users to evaluate how different forest management actions play-out in terms of impacts to snowpack and subsequent stream flows in salmon bearing streams. 
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BACK-END MODLEING
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Discuss model background: who developed it, how/for what. We’re building a wrapper for that tool. 



03 Phase I model



PHASE I MODEL

Designed to evaluate the effects of 
vegetation and vegetation change, 
on the hydrological cycle at spatial 
scales that are relevant for forest 
management practices. 
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Mike: Phase I reminder



PHASE I MODEL

Presenter
Presentation Notes
The model was calibrated for three specific sub-watersheds – the upper Methow, the upper Entiat and the Chiwawa using empirical data.  Once calibrated, the underlying vegetation data was modified to mimic a variety of management prescriptions expressed as different “scenarios”



Scenario Forest Type Land Form
Geographic 
Consideration

Resulting 
Fractional 
coverage

1a Dry and Moist Ridgetops All 30%

1b Dry and Moist South Facing High Elevation 50%

1c Dry Moist South Facing All 50%

2a Cool and Cold All Top 30% Fire Risk 30%

2b Cool and Cold All Top 50% Fire Risk 50%

3a All North Facing and Valley Bottoms Top 10% Fire Risk 0%

3b All North Facing and Valley Bottoms Top 30% Fire Risk 0%

DHSVM Scenario Descriptions

Presenter
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Here is a table showing the different scenarios.  The bottom two are the most aggressive in terms of reductions in overall fractional coverage.  The other scenarios vary depending on the sub-basins which were tested.
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Here are some generalized findings – where the colors indicate the different watersheds and the dots represent different scenarios.  There’s a pretty consistent relationship that shows the more you cut the more water you get in the system on an annual basis.  Of course you don’t necessarily need a complex model, developed over 18 months to come to this conclusion.  Where the model really shines of course is in the fact that it was developed at fairly resolved spatial and temporal scales.  That is, as many of you in this room know, salmon don’t really care much about annual water yield.  Rather they have very specific requirements in specific places during specific times of the year.



-30%

-25%

-20%

-15%

-10%

-5%

0%

5%

10%

baseline 1a 1b 1c 2a 2b 3a 3b

Change in Average 7-day low flows in September for different scenarios

Methow Chiwawa Entiat

%
 C

ha
ng

e

Presenter
Presentation Notes
Here we’re looking at those same watersheds (in the different colors), and the same scenarios but for average 7-day low flows in September.  This tells a much different story – that is, activity in specific locations actually result in decreased stream flows during this time of year.  So what the model tells us is yea, the more you cut the more water you get on average but this depends on where the activity takes place, and what time of year you are interested in having water in the system.



04 Tool methodology



Allow users to explore the effects of 
forest management (prescriptions and 
treatment locations) on snowpack and 
resulting stream flows.

GOAL (Phase 2)
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These are general insights learned from the model, that we know through the construction of these 7 scenarios, but how can you use this information in a practical decision making context? That is – to allow users to explore the effects of different management in different locations on stream flows. The key word in this statement is “users”



BACK-END MODLEING

Final toolModelingDHSVM
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Discuss model background: who developed it, how/for what. We’re building a wrapper for that tool. 



• Develop relationship between DSVM 
modeled and non-modeled watersheds in 
the region using a set of variables that most 
affect flows.

• “Impute” DHSVM outputs from modeled 
watersheds to non-modeled watersheds.

BACK-END 
MODLEING



Output = f(W,V,M)

Where:
• Output is an aggregate term related to a hydrologic classification 

of a watershed that represent important factors for salmon.

• W = a set of watershed characteristics expressed at the watershed 
scale – e.g. proportion of watershed above 60% slope.

• V = a set of land type characteristics expressed at the watershed 
scale – e.g. proportion of watershed covered by dry forests on 
south facing slopes.

• M = a set of meteorological conditions

Presenter
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Transition to Phase 2 of the project, where we built a set of relationships to apply the lessons learned from the DHSVM across the landscape.



Watershed specific hydrologic classification

• All watersheds in  study area are classified into a discrete 
number of classes.  

• Watersheds in DHSVM modeled basins are matched with 
watersheds outside of DHSVM domain based on varying 
levels of aggregation within the classification. 

• DHSVM outputs are “imputed” into the matched 
watersheds.











Cn = ∑(W,V,M)

Un-named creek: Wenatchee sub-basin (un-modeled)



Cn=

Impute

Cn = ∑(W,V,M)

Un-named creek: Wenatchee sub-basin (un-modeled)

Cn

Un-named creek: Methow sub-basin (modeled)



Modeled watersheds = 1,144
Non- Modeled watersheds = 4,548



USER EXPERIENCE

User
workshop

User
objectives

Tool
methodology

Wireframes 
& visuals Final tool

ModelingData

Front end

Presenter
Presentation Notes
And that’s where the user experience bucket of work comes in. We at Ecotrust are strong believers in engaging users in the design and development process of any tool.  Without a keen understanding of the users of a tool and what their needs are, the chances of actually designing something that is useful for anyone is extremely limited.  And what’s the best way to understand the needs of different users? You talk to them.  So to start off this project we hosted a half day workshop here in Wenatchee in which we elicited user needs.  We followed up with a series of telephone interviews for folks that weren’t in the room.  



USER OBJECTIVES

How do I increase flow 
at a given location on 
the landscape?

How do my forest 
management practices 
impact flow?

Presenter
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Based on that work we identified two categories of users or what we call cases: These 2 use cases have distinct decision objectives. Workflows differ based on user type. These objectives might seem similar, and what’s happening on the backend is really the same thing but these objectives actually have dramatically different implications for the front end design and user workflow.



USE CASES

Water Users: 
• users interested in flows 

for specific locations and 
how treatments affect 
those flows

Forest managers:
• Understanding impacts to 

flows when planning forest 
management activity

• Testing impacts to flows of 
proposed management
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Based on that work we identified two categories of users or what we call cases: These 2 use cases have distinct decision objectives. Workflows differ based on user type. These objectives might seem similar, and what’s happening on the backend is really the same thing but these objectives actually have dramatically different implications for the front end design and user workflow.
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05 Tool Demo
http://s2fdemo.ecotrust.org

http://s2fdemo.ecotrust.org/


06 Next steps

Presenter
Presentation Notes
I’d love to dive into more detail but I want to be sure to save enough time for Melody to discuss how UCSRB plans to roll out the tool and engage users over the long term.



• Beta testing through September
• Outreach
• Final release available October 1st on UCSRB 

website

Tool Rollout



Interested in beta testing tool?
• Mike Mertens, Ecotrust, mike@ecotrust.org, (503) 467-0775
• Jocelyn Tutak, Ecotrust, jtutak@ecotrust.org (503) 467-0750

Tool Rollout

mailto:mike@ecotrust.org
mailto:jtutak@ecotrust.org


Thank you
Mike Mertens mike@ecotrust.org
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