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Collaborating with the Yurok Tribe

« Working to supplement the ongoing innovative work of the Yurok Tribe in
natural resource management
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Challenges and Innovations in Resource Management

 Challenges: previous unsustainable logging practices and uncontrolled fires

threaten forests
 Conservation-based forest management is a potential solution




Challenges and Innovations in Resource Management

« Challenges: Klamath River faces degradation and salmon depletion

* River restoration and removal of dams upstream represent solutions
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Challenges to Decision Making

« Complex dynamics in the phenomena under examination make decision
making challenging in natural resource management

RHESSys Modeling System
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Decision Support Systems (DSS)

Web-based decision support software systems can help address these
challenges and facilitate informed decision making

However, DSSs often fail to benefit users in sustainable development, or are not
employed as often as expected due to lack of stakeholder engagement
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Stakeholder Interviews and Analysis - Yurok

 Interviews conducted with stakeholders inside and outside the Tribe as inputs for
targeting of analyses to stakeholder objectives
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Site Visit = Yurok Tribe

« Gathered geolocated tree species information to incorporate into analyses
« Learned about forest management techniques
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Site Visit = Yurok Tribe

» Learned about Yurok Tribe culture and Tribe’s relationship to natural resources




Challenges to Decision Making

 Intersecting societal domains pose another challenge to decision makers in
natural resource management

Natural disasters Economic benefits

(uncontrolled fires) from carbon

and drought sequestration
River contamination Traditional

and salmon revenue streams
depletion such as logging
Previous Cultural value of
unstainable logging forest and river
practices resources

Developing remote
sensing for
improved natural
resource
monitoring
Building
institutional
knowledge and IT
infrastructure

Balancing revenue,
resilience, and
cultural value in
forest
management
practices
Targeting river
restoration efforts
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EVDT

 The EVDT framework considers relevant societal components to guide DSS
development

Socio-economic
parameters for
human resilience

Social
Parameters

Environmental
Parameters

Estimates of N
environmental Policies for

threats to improving
human human

well-being | Human vulnerability | well-being Human
and societal impact decision-
model making model

Environmental
model

Impacts of human behavior on environmental dynamics

Information about the environment Information needs for human
collected using technology Technology design decision makers
model

(Reid, 2019)
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EVDT Framework pplied to the Yurok Tribe
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Additional data and insights for forest management
and fire response




Satellite Data Analyses — Yurok Tribe

« Analysis of tree cover change used to gain insight into forest trends
« Utilized Sentinel-2 for tree cover classification in the present, and Landsat NDVI
for analysis of trends over time in classified areas
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Satellite Data Analyses — Yurok Tribe

« Demonstrates NDVI analysis is useful for identifying forest trends in differently

Yurok Ancestral
Territory

Kepel Yurok
Carbon Project

NDVI Value

Private Timber
Areas
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Date (2000 — 2022)
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Satellite Data Analyses — Yurok Tribe

« Comparison of analysis to
Hansen (2013) tree cover Areas of Forest Loss [J]

(2016 — 2022)

change builds confidence in
trends identifying tree cover
loss

« Comparison to biomass
dataset (Yu et al., 2022)
shows dip in biomass
corresponding to tree cover
loss, but slower recovery
than NDVI

Kepel Private
Area Timber Areas
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replacement
disturbance”
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EVDT Principles — Data Integration

« Satellite and ground data were combined to analyze conifer encroachment on
culturally-important prairies

NDVI




EVDT Principles — Data Integration

 Integration of existing SRS drought products and Yurok infrastructure
Information facilitates identification of threatened areas
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EVDT Principles — Data Integration

 Integration of existing SRS fire and smoke products and Yurok Tribe residence
and infrastructure identifies affected homes and facilities

Fire Radiative Power (8 11 21 -8 18 21)

FRP
e 297.470001 - 917.260000
e 149.800001 -297.470000
e 62.840001 - 149.800000
e 19.160001 - 62.840000

o 0.130000 - 19.160000

Smoke Density - 8 18 21

Density
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DSS Prototype

 Create web-based software where Yurok decision makers can interact with data
to support decision making

Area in U.S. Drought Monitor Ca




Capacity Building — Yurok Tribe

« Conducting educational outreach and GEE trainings to build STEM
capacity among Yurok students and others in northern CA

ducational Seminar - 7_28_2021.mp4
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Next Steps - Satellite Data Analyses
« Ongoing analyses of above ground biomass for carbon sequestration projects
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Next Steps: DSS Evaluation

e Survey evaluation of prototype DSS to get stakeholder feedback

DSS User Satisfaction Questionnaire

This questionnaire seeks to gain a general qualitative understanding of your experience
with the decision support software prototype you used during the simulated scenario The information the decision su ppo rt software F}I'[:!t'DT}"DE p rovides is:

Q§\) s.lombardo31@gmail.com (n te ount 7 responses

Name

& cient
@ Totally sufficient

Please rate your interpretation of the accuracy of the information provided by the
decision aid

0% of information was accurate
25% of information was accurate
50% of information was accurate

75% of information was accurate




Conclusions

« Engaging stakeholders in every stage of DSS development process
* New datasets and context revealed by stakeholders
« DSS strives to meet objectives

« Use of EVDT integrated modeling framework promotes integration of
environmental and socioeconomic data to help understand complex system
for Yurok Tribe

« Satellite data spatial and temporal coverage provides useful supplement to
decision making for Yurok Tribe

« The scientific and technological collaboration between MIT and the Yurok
Tribe support nation building actions and strategic planning to address climate

change and its impacts for the Yurok Tribe on and off their ancestral territory
23
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