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Problem statement

Stakeholders needed simple, 
standardized tools for restoration 
planning and adaptive management

● Need a tool to evaluate 
opportunities, impacts, tradeoffs, 
and project progress across

○ multiple benefits

○ different management options

○ variable landscape potential



Regional restoration planning

● Need a simple and standardized 
way to 

○ construct restoration scenarios

○ evaluate restoration scenarios

○ analyze cumulative impacts of 
multiple projects

Problem statement



Regional restoration planning

Implementing the Delta Plan

● Need a tool to promote & assist 
compliance with policies 

● Need a way to anticipate & 
measure the impacts of actions on 
performance measures 

Problem statement



Regional restoration planning

Implementing the Delta Plan

Proposal evaluation 

● Need a simple way to evaluate 
landscape-level impacts of 
proposed projects (for both 
applicants and reviewers)

● Need a means to help set 
objectives (identify key metrics 
and expected outcomes)

Delta Conservancy- Prop 1 
Solicitation (2019)

setting clear objectives not just 
best practice, but a requirement

Problem statement



Regional restoration planning

Implementing the Delta Plan

Proposal evaluation 

Project tracking

● Need a tool that can help 
measure actual progress & 
performance as projects are 
implemented (how does 
landscape actually develop?)

Problem statement
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Project background

Goals and tenets of this approach: 

● Help us to think at the landscape-scale

● Emphasize process-based restoration 
of desired ecosystem functions 

● Help us to think holistically

○ Benefit multiple species guilds
○ Benefits to people
○ Watershed connections

● Help us to think large-scale and 
long-term

○ Learn from past to inform future

○ Climate change resilience

The Delta Landscapes Project
How Do We Create A Desirable, Healthy Ecosystem in the Future Delta?

funded by CDFW

past present future
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funded by DSC



Tool outputs

Tool outputs

Reports can 
compare up to 3 
scenarios 
(plus historical & 
modern)

        Hist. vs. Mod. vs. EcoRestore
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Tool modules: Summary

Goal: Rapidly compare scenarios to 
historical/current conditions & to each 
other across all modules.

Primary analyses:  
● Synthesis across modules and 

comparison among scenarios

Key output:

● Summary table

Considerations:  
● Value judgements?
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Goal: Analyze key metrics re. 
the marsh network and its 
ability to support marsh 
wildlife.

Primary analyses:  
● Marsh patch size

● Marsh connectivity

● Marsh shape

Key output:  
● Shapefile of marsh 

patches

Tool modules: Marsh habitat

+333% +300% +128%

+409%+441%+85%

Marsh 
habitat
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e.g., How large
 should marshes be?

Provided landscape 
configuration 
guidance related to 
each strategy 

A Delta Renewed: example landscape configuration guidance 



Tool modules: Woody riparian habitat

Goal: Analyze the extent & 
patch size of woody riparian 
habitats for their ability to 
support riparian wildlife

Primary analyses:  
● Total area

● Patch size

Key output:  
● Shapefile of riparian 

patches

Considerations:  
● Add riparian width?

Woody 
riparian 
habitat
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Tool modules: Fish support

Goal: Highlight changes to wetlands 
and open water that affect support for 
fish in the Delta

Primary analyses:  
● Marsh area and marsh to open 

water ratio

● Connectivity of large 
wetlands along fish 
migration corridors

● Channel edges

● Water temperature

Key output:  
● Image file of distance to 

nearest wetland

Fish 
support

Historical
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https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#marsh-area-and-marsh-to-open-water-ratio
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#marsh-area-and-marsh-to-open-water-ratio
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#connectivity-of-large-wetlands-along-fish-migration-corridors
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#connectivity-of-large-wetlands-along-fish-migration-corridors
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#connectivity-of-large-wetlands-along-fish-migration-corridors
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#channel-edges
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#water-temperature


Goal: Highlight changes to wetlands 
and open water that affect support for 
fish in the Delta

Primary analyses:  
● Marsh area and marsh to open 

water ratio

● Connectivity of large 
wetlands along fish 
migration corridors

● Channel edges

● Water temperature

Key output:  
● Image file of distance to 

nearest wetland

Tool modules: Fish support Fish 
support

Modern
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https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#marsh-area-and-marsh-to-open-water-ratio
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#marsh-area-and-marsh-to-open-water-ratio
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#connectivity-of-large-wetlands-along-fish-migration-corridors
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#connectivity-of-large-wetlands-along-fish-migration-corridors
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#connectivity-of-large-wetlands-along-fish-migration-corridors
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#channel-edges
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#water-temperature


Tool modules: Fish support Fish 
support

EcoRestore
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Goal: Highlight changes to wetlands 
and open water that affect support for 
fish in the Delta

Primary analyses:  
● Marsh area and marsh to open 

water ratio

● Connectivity of large 
wetlands along fish 
migration corridors

● Channel edges

● Water temperature

Key output:  
● Image file of distance to 

nearest wetland

https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#marsh-area-and-marsh-to-open-water-ratio
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#marsh-area-and-marsh-to-open-water-ratio
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#connectivity-of-large-wetlands-along-fish-migration-corridors
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#connectivity-of-large-wetlands-along-fish-migration-corridors
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#connectivity-of-large-wetlands-along-fish-migration-corridors
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#channel-edges
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#water-temperature


Tool modules: Subsidence

Goal: Summarize what portion of subsided 
lands are covered by land uses that halt 
subsidence & how it might take to reach sea 
level in different areas via reverse subsidence.

Primary analyses:  
● Current extent of subsided lands

● Extent of subsidence halting land uses

● Approximate time to reach sea level with 
subsidence reversal wetlands

Key outputs:  
● Maps, text, charts, and shapefiles 

Considerations:  
● Rice not captured

Subside
nce

Subsided area covered 
by wetted habitat types
● 4% Modern
● 6% Ecorestore
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https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#current-extent-of-subsided-lands
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#extent-of-subsidence-halting-land-uses
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#approximate-time-to-reach-sea-level-with-subsidence-reversal-wetlands
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#approximate-time-to-reach-sea-level-with-subsidence-reversal-wetlands
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#approximate-time-to-reach-sea-level-with-subsidence-reversal-wetlands


Tool modules: Agriculture

Goal: Analyze the extent of 
agriculture and impacts due to 
alternative land use scenarios

Primary analyses:  
● Extent of agriculture

● Change by crop type

● Change by farmland grade

Key outputs:  
● Maps, text, charts, and 

shapefiles

Agricult
ure
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https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#change-by-crop-type
https://maps.californiawetlands.net/dlspt/projects/ecorestore/report/results.html#change-by-farmland-grade


Tool modules: Infrastructure

Goal: Identify infrastructure that 
could be impacted by alternative land 
use scenarios because they are 
proximal to modified areas 

Primary analyses:  
● Roads and railways

● Energy infrastructure

● Water diversions

● Levees

Key outputs:  
● Maps, text, charts, and 

shapefiles

Infrastruc
ture

EcoRestore projects 
intersect 27 out of 346 
active oil/gas wells.
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Tool modules: Protected areas

Goal: Identify protected areas & how they 
overlap with proposed land use 
modifications

Primary analyses:  
● Protected areas extent and ownership

● Protection status and land use

Key outputs:  
● Maps, text, charts, and shapefiles

Protect
ed 

areas
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Interactive webmap



New analysis modules based on DSC and 
other stakeholder priorities:

● Carbon (funded in part by CDFW)
○ Carbon storage
○ Subsidence/accretion
○ Methane 
○ Carbon market revenue

● Economics
○ Agricultural revenue and costs
○ Other costs or benefits 

(reconnaissance)

● Wetland resilience (Funded by CDFW)
○ SLR scenarios and tidal marsh 

resilience 22

Current DSC-funded updates

Expanded spatial coverage to include 
the full Legal Delta and Suisun

Technical improvements:

● Reduce advanced licence 
dependencies to increase access

● Update CA Protected Areas 
Database (with GreenInfo Network)

● Integrate with EcoAtlas 

Outreach to potential users through 
training materials, presentations, 
workshops, and targeted follow-ups
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Program
● Introduction to the tool
● Scenario design and running the tool
● Interpreting tool results (Franks Tract 

Futures pilot scenarios)
● Breakout discussions and Q&A

Participation
● Over 60 people from 25 organizations
● Participation from managers and staff
● Strong interest in restoration (also 

recreation, agriculture, fish, habitat)

Outreach: DSC Adaptive Management Forum 2021

Two DLSPT training workshops

(1) Prepare 
Workspace

(2) Add 
Scenario*

Historical

Modern

User scenario(s)

(4) Output 
Statistics

(3) Run 
Analyses

Analysis data

Area of 
analysis



● High level of participant interest and engagement in module and scenario 
development (economic, human-dimensions, social, carbon, wildlife-friendly 
agriculture, recreation)

● Interest in linkage with other efforts (Delta Adapts, integration with Delta 
Science Program work, use in project alternatives analyses)

● Participants envision using the tool to evaluate funded projects, evaluating 
project alternatives and trade-offs, assessing habitat benefits for fish, and 
helping with adaptation planning

● Ongoing technical support a high priority to encourage tool use

Outreach: DSC Adaptive Management Forum 

Workshop outcomes and reflections 

Continued outreach efforts will focus on expanding and understanding the 
active user base



Delta LSPT current work

● New modules

○ Carbon/GHG (partly CDFW funded)

○ Economics

○ Recreation

● Full Legal Delta and Suisun Expansion

● Track landscape change (2002 - 2016 VegCAMP) 

● Integrate with EcoAtlas - use to create baseline 
scenarios

● Outreach

funded by DSC



Conversations to Date
● Evaluate proposals for funding
● Plan restoration design alternatives (project-scale)
● Track progress toward Delta Plan performance measures (landscape-scale)

The Big Vision
● An inclusive tool to design a resilient, just, sustainable Delta
● DLSPT is a tool 

○ to manage at the system scale
○ trade off functions over space in a multi-benefit framework

Envisioned Uses



In-progress updates to the DLSPT

New analysis modules

1. Carbon module
● Estimate carbon storage and methane 

flux using existing models and data
● Report time-dependent results
● Explore potential carbon market 

revenue

2. Economics module
● Incorporate agricultural revenue and 

costs from DAP model (UC Merced)
● Explore other economic factors to 

include in the tool

3. Wetland resilience module
27

funded by Delta Stewardship Council and CA Department of Fish and Wildlife

Scenario analysis toolbox

To
ol

bo
x

New tool modules

CARBON ECONOMICSWETLAND 
RESILIENCE



In-progress updates to the DLSPT

Technical improvements 

● Update tool for ArcPro/Python3

● Reduce advanced licence 
dependencies

● Update CA Protected Areas Database 
(with GreenInfo Network)

● Integrate DLSPT with EcoAtlas Project 
Tracker

28
funded by Delta Stewardship Council 
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The 2021 Adaptive Management Forum included two 2-hour training 
workshops for potential DLSPT users

Program:

● Introduction to the tool
● Scenario design
● Running the tool
● Interpreting tool results (Franks 

Tract Futures pilot scenarios)
● Breakout Groups
● Q&A
● Follow-up and user support

Outreach: DSC Adaptive Management Forum 

Participation:

● 119 registered 
● 65 different organizations



Management concerns:
● Restoration (all 15)
● Recreation (6)
● Agriculture (5)
● Fish (5)
● Habitat/species (3)

Tool applications:
● Management decisions (13)
● Funding decisions (5)
● Regulatory compliance (3)

DSC Adaptive Management Forum WorkshopsOutreach: DSC Adaptive Management Forum 

Understanding the DLSPT user base: 15 participants responded to a 
pre-workshop survey

Primary (planned) mode of using the tool:
● Interpreting outputs (10) 
● Creating/planning land-use change 

scenarios (6)

Goals for the workshop:
● Familiarize themselves with the tool
● Understand the tool’s capacity and  

assumptions
● Learn how to connect to an economic 

module of Delta agriculture



Questions?

Website: https://www.sfei.org/projects/delta-landscapes-scenario-planning-tool
Contact: Lydia Vaughn (lydiav@sfei.org), Letitia Grenier (letitia@sfei.org) 


