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COVER PHOTO 

A laser scanning target set up at Pu‘uhonua o Hōnaunau National Historical Park for lidar (light detection 
and ranging) surveys, which can produce high-resolution three-dimensional point clouds of structures.      
PI-CASC researchers from the USGS Earth and Resources Observation Science Center (EROS) and USGS 
Coastal National Elevation Database (CoNED) used the lidar survey data to develop a 1-meter 
topobathymetric digital elevation model and inform sea-level rise inundation models for the coastal park. 
Photo by Dean Gesch with USGS EROS. Check out his recorded lightning talk on the Science Summit 
webpage.  
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Hello! Aloha! Håfa adai! Yokwe! Talofa! Alii! Mogethin! Ran allim! Kaselehlie! 

Thank you for your interest in the 2020 Pacific Islands Climate Adaptation Science Summit hosted by the 
Pacific Islands Climate Adaptation Science Center (PI-CASC). This was our first ever virtual science summit 
and we were excited by the number of partners, researchers, students, and community members who 
participated. We had over 200 attendees from diverse organizations and networks join us for two 
afternoons packed with panels, lightning talks, and breakout sessions. A list of participants is included in 
the last section of this booklet 

Pacific Islands are feeling the first impacts of climate change, and addressing the urgent needs of the 
region would not be possible without the input and opinions of those scientists, managers, decision 
makers, and community members on the frontlines. As PI-CASC Federal Director Mari-Vaughn Johnson put 
it, “… science is a tool that we can employ to help us develop critical data that can help to inform decision-
making around resource management. But in order to be effective at generating science informed 
decisions, we have to work together.”  

PI-CASC is uniquely situated to draw upon strengths unique to academia and the federal government to 
cultivate greater capacity for climate change adaptation in Hawai‘i and the U.S.-Affiliated Pacific Islands. 
We are committed to building long-term relationships with those we work with and the communities and 
landscapes in which they are situated. These relationships are essential for the co-production of actionable 
science in our biologically, geographically, and socio-culturally diverse region. Pacific Islands are on the 
frontlines of climate change and we would not be able to address the urgent needs of our region without 
talking story with all of you. 

Thank you so much for your continued interest and we hope to engage with you soon! 

Email: picasc@hawaii.edu     Website: pi-casc.soest.hawaii.edu    Facebook: /PacificIslandsCASC 
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2020 Pacific Islands Climate Adaptation Science Summit 
November 17-18, 2020 from 1:00-4:00 PM in Hawai‘i 

November 18-19, 2020 in the Western Pacific 
Location: Virtual Zoom Meeting 

 
2020 Science Summit Webpage: pi-casc.soest.hawaii.edu/news/2020-pacific-islands-climate-
adaptation-science-summit/ 
 
Summit Recordings: pi-casc.soest.hawaii.edu/news/2020-science-summit-videos/ 

 
This Pacific Islands Climate Adaptation Science Summit is intended for researchers, resource 

managers, officials, practitioners, and stakeholders working on climate change impacts and adaptation for 
ecosystems and communities in Hawai‘i and the U.S.-Affiliated Pacific Islands.  

 
Goals of the Virtual Summit: 

● Highlight the resources and capabilities of PI-CASC and partner organizations for addressing 
climate adaptation science needs in Hawai‘i and the U.S.-Affiliated Pacific Islands (USAPI) 

● Share recent and ongoing climate adaptation research and related resource management efforts in 
Hawai‘i and USAPI 

●  Highlight and strengthen partnerships and collaborations and identify needs for actionable 
climate adaptation science in Hawai‘i and the USAPI 

 
Objectives include: 

● Meeting the players in the region to learn more about efforts in Hawai‘i and the Pacific focused on 
climate adaptation and research 

● Exploring researcher-manager-practitioner engagement toward actionable science 
● Identifying gaps and needs for science in support of climate change adaptation efforts 

 

 

Who is PI-CASC? 

The Pacific Islands Climate Adaptation Science Center was established by the Department of the Interior in 
2011 and is now one of nine regional centers managed by the U.S. Geological Survey’s National CASC.  Our 
vision is to develop science and other knowledge products and capabilities designed to support policy and 
management directed toward the sustainability of interconnected human and ecological communities and 
the conservation of species of concern in Hawai‘i and the Pacific Islands. We span the Pacific Basin from 
the Hawaiian Island archipelago to the U.S.-Affiliated Pacific Islands in the western Pacific, including the 
Federated States of Micronesia, the Republic of Palau, the Republic of the Marshall Islands, Guam, 
American Samoa, and the Commonwealth of the Northern Mariana Islands.  

http://pi-casc.soest.hawaii.edu/news/2020-pacific-islands-climate-adaptation-science-summit/
http://pi-casc.soest.hawaii.edu/news/2020-pacific-islands-climate-adaptation-science-summit/
http://pi-casc.soest.hawaii.edu/news/2020-science-summit-videos/
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Recent PI-CASC Activities 
PI-CASC has continued to pursue actionable science according to focus areas defined in our Five-year 
Science Agenda with the commencement of seventeen new research projects over the last year. 
Consortium-led research efforts at the University of Hawai‘i at Mānoa (UHM), University of Hawai‘i at Hilo 
(UHH),  and University of Guam (UOG) supported more than 20 PI-CASC Graduate Scholars.  

 

 

Loko I‘a (Hawaiian Fishponds) Climate Needs Assessment: Loko i‘a (Hawaiian fishponds), played a 
large role in traditional food security of Hawai‘i, with practices developing over thousands of years 
of shared intergenerational knowledge, experimentation, and adaptation. Kia‘i loko (fishpond 
stewards) emphasized the need for climate adaptation to boost system resilience. PI-CASC 
researchers and collaborators from Kua‘āina Ulu ‘Auamo held multiple community events to gather 
collective knowledge and best practices to support loko i‘a sustainability. 

West Kaua‘i Community Vulnerability Assessment Final Report: Community members are intimately 
familiar with areas vulnerable to natural hazards, and thus can provide critical information towards 
local assessments. The PI-CASC and Hawai‘i Sea Grant-supported West Kaua‘i Community 
Vulnerability Assessment involved local community groups throughout the process of devising this 
detailed look at local coastal hazard vulnerability.  

Hawai‘i Drought Knowledge Exchange in the Pacific Islands: Despite the mental image of lush 
tropical islands, drought is a prominent feature of the climate in Hawai‘i and the USAPI. PI-CASC 
has supported ongoing explorations into the drivers of drought in the region, how local droughts 
have altered with climate change, and the impacts of drought across different sectors. With 
extensive input from local resource managers, researchers developed a centralized Hawai‘i Drought 
Knowledge Exchange to help resource managers find appropriate, applicable, and usable 
information and tools, and enhance local communication networks. 

Genetic Engineering of Hawaiian Honeycreeper for a Changing Climate: Hawaiian honeycreepers, 
include a range of threatened and endangered species that have experienced extinctions, population 
declines, and limited elevational distribution due to avian malaria. Researchers partially supported 
by the Pacific Islands CASC assess the potential for facilitated adaptation by using gene editing to 
create malaria-resistant Hawaiian honeycreepers that can better face changing climate conditions. 

PIRCA Reports for Guam and Palau Released: Climate change in the Pacific is predicted to bring 
hotter weather, less rainfall, stronger storms, higher sea levels, and threats to island ecosystems, 
according to two recently released reports for Guam and Palau. These Pacific Islands Regional 
Climate Assessment (PIRCA) reports, partly funded by PI-CASC, represent a broad collaboration 
between Pacific RISA and a host of regional partners. 

http://pi-casc.soest.hawaii.edu/research/science-agenda/
http://pi-casc.soest.hawaii.edu/research/science-agenda/
http://pi-casc.soest.hawaii.edu/wp-content/uploads/2020/12/Loko-I%CA%BBa-Needs-Assessment_Nov2020_FINAL.pdf
https://seagrant.soest.hawaii.edu/coastal-and-climate-science-and-resilience/ccs-projects/west-kauai-community-vulnerability-assessment/
https://www.usgs.gov/centers/climate-adaptation-science-centers/science/scaling-hawai-i-drought-knowledge-exchange?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/center-news/can-genetic-engineering-save-hawaiian-honeycreeper-a-changing-climate
https://www.eastwestcenter.org/publications/climate-change-in-guam-indicators-and-considerations-key-sectors
https://www.eastwestcenter.org/publications/climate-change-in-palau-indicators-and-considerations-key-sectors
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What’s planned for 2021? 

ndees at the 2020 Science Summit had an overwhelming interest  

 

Alaska and Pacific Islands CASCs Meet to Make Cross-Network Connections: Through in-person and 
virtual meetings and discussions, Alaska CASC and PI-CASC are advancing our partnership built on 
the shared commonalities in science, resource management challenges, and indigenous practices. A 
third organizational meeting was held in Juneau, AK in Fall 2019 and our first joint RFP was 
announced in May 2020. Independently, UHM and UHH each have a funded project with the 
University of Alaska for FY20 funding. Both projects will engage in collaborative and comparative 
research over the coming year in these two regions while supporting graduate student research and 

    

Pacific Islands CASC Participates in Climate Week with International Island Leaders: In the Fall of 
2019, Romina King, PI-CASC University Lead at UOG, served on the planning committee for the 
Climate Strong Islands Dialogue at the Resilience and Adaptation to Climate Change program at 
Climate Week 2019 in New York City. King reported “Collaborating and learning from fellow scientists, 
natural resource managers, and small-island state representatives gave me hope in humanity's ability 
to successfully adapt to a changing climate." Dr. King also partners with many organizations as the 
vice-chair of the Government of Guam Climate Change Resilience Commission, leading the 
production of a Climate Change Vulnerability assessment for Built-Infrastructure. 

Building a New Pacific Community of Practice for Invasive Species and Climate Change: Ecosystems 
in the Hawaiian Islands are being transformed by two large-scale, interacting threats: invasive species 
and climate change. The Pacific Islands CASC joined with the East West Center, U.S. Fish and Wildlife 
Service, the Hawai‘i Invasive Species Council, and the Coordinating Group on Alien Pest Species to 
create the Pacific Regional Invasive Species and Climate Change Management (Pacific RISCC) group 
to explore the perspectives, needs, and research related to the confluence of invasive species 
management and climate adaptation in the region. 

Pacific SURFers Adapt to a COVID Summer Experience: PI-CASC hosted its first Summer 
Undergraduate Research Fellowship (SURF) designed to give promising students the opportunity to 
participate in climate science research with a university faculty mentor for ten weeks over the summer. 
Even with the complications of the COVID-19 pandemic, three impressive students persisted, 
conducting projects examining: impacts of specific invasive plant species on local fire regimes, 
salinity tolerance of native coastal zone plants threatened by sea-level rise, and best methods to 
overcome barriers to watershed restoration through replanting native trees. 

Coming up next for PI-CASC… 

The 2020 PI-CASC Science Summit was met with overwhelming interest in the topic of sea-level rise and coastal 
resilience. Given our region’s unique and diverse island geographies, this makes complete sense as communities, 
infrastructure, and economies are concentrated along our coasts. Not only that, but many islands within this region 
are low-lying or atolls that are already at high-risk for coastal flooding without the compounding threat of long-
term sea-level rise. To dive deeper into this adaptation priority, PI-CASC has decided to develop virtual events for 
2021 that would allow for continued thoughtful discussions, workshops, and presentations on targeted sea-level 
rise and coastal resilience topics like modeling and mapping methods, community planning, nature-based 
solutions, policy connections, and coastal ecosystem impacts.  

Mahalo nui for a great 2020 Science Summit and we hope to see you all again soon! 

https://akcasc.org/2019/10/29/alaska-and-pacific-islands-cascs-meet-to-make-cross-network-connections/
https://www.uog.edu/news-announcements/2019-2020/2019-uog-takes-on-new-leadership-roles-in-island-sustainability.php
http://pi-casc.soest.hawaii.edu/about/pacific-riscc/
http://pi-casc.soest.hawaii.edu/news/2020_09_21_surf-summer-of-research/
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DAY 1 – WEDNESDAY, NOVEMBER 17TH 
(November 18th in the Western Pacific) 
 

1:00   Welcome  

1:10 Climate Commissioners Panel 
 Moderator: Michael Bruno, Provost, UH Mānoa  

 Evangeline Lujan, Chair, Guam Climate Resilience Commission 
 Xavier Matsutaro, National Climate Coordinator, Palau 
 Suzanne Case, Co-Chair Hawai‘i Climate Commission, Chair of Hawai‘i DLNR 

 
1:55 Break 
 
2:05 Science Partners Panel 
 Moderator: Brad Romine, PI-CASC, Hawai‘i Sea Grant  
  Mari-Vaughn Johnson, USGS/PI-CASC 

 Victoria Keener, Pacific RISA, East-West Center 
  Tom Giambelluca, UH Mānoa Geography, Water Resources Research Center 
  Caitriana Steele, USDA Southwest Climate Hub 
  Kawika Winter, National Estuarine Research Reserve  
  Darren Lerner, PI-CASC, Hawai‘i Sea Grant 

 
3:00 Research and Management Lightning Talks  (Part I, 8 minutes per presentation) 
 Moderator: Heather Kerkering, USGS/PI-CASC 
 Changing Plant Communities 
  Lucas Fortini, USGS Pacific Island Ecosystems Research Center 
  Elliott Parsons, Hawai‘i DLNR, Division of Forestry and Wildlife 
  Patrick Keeler, Guam Department of Agriculture 
 Changing landscapes: Fire and drought 
  Abby Frazier, East-West Center Research Program   
  Clay Trauernicht, UH Mānoa Natural Resources and Environmental Management 
  Sierra McDaniel, National Park Service 
 Marine and freshwater ecosystems 
  Tracy Wiegner, UH Hilo Tropical Conservation, Biology and Environmental Science 
 
4:20 Adjourn Day 1 
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DAY 2 – THURSDAY, NOVEMBER 18TH 
(November 19 in the Western Pacific) 

 

1:00  Welcome and recap of Day 1 

1:05 Research and Management Lightning Talks (Part II, 8 minutes per presentation) 
 Moderator: Heather Kerkering, USGS/PI-CASC 
 Changing landscapes: Water resources 
  Ryan Perroy, UH Hilo Geography 
  Stephen Gingerich, USGS Oregon Water Science Center 
 Bio-cultural connections 
  Karen Thorne, USGS Western Ecological Research Center 
  Christian Giardina, US Forest Service 
  Miwa Tamanaha, Kua‘āina Ulu ‘Auamo 
 Sea level rise and coastal resilience 
  Dean Gesch, USGS Earth Resources Observation and Science Center 
  MaryAnne Maigret, National Park Service 
 Marine and freshwater ecosystems 
  Yin-Phan Tsang, UH Mānoa Natural Resources and Environmental Management 
 
2:30 Break and transition to breakout discussions 
  
2:40 Research- and Management-needs Breakout Sessions (concurrent) 

1. Bio-cultural Connections 
2. Changing Landscapes: Fire and Drought 
3. Changing Landscapes: Water Resources 
4. Changing Plant Communities 
5. Marine and Freshwater Ecosystems 
6. Sea-Level Rise and Coastal Resilience 

 
3:30 Report-out from breakout session facilitators 

4:00  Closing remarks, looking ahead, priorities 

4:15  Adjourn Day 2 
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A Quick Look at Our Climate Commissioners Panel: 
Evangeline 
Lujan is the 
Guam Climate 
Change and 
Resiliency 
Commission Chair 
and Guam Green 

Growth Initiative Co-Chair. She kicked off 
the commissioners’ panel with a 
wonderful overview of Guam’s integrated 
climate resiliency strategy, the recent 
Guam PIRCA report, and their sea-level 
rise vulnerability assessment for built structures near coastal bays. Her presentation highlighted Guam’s 
cross-sector efforts for island resiliency and emphasized the need for nature-based solutions, multi-sector 
alliances, and social safety nets.  

Xavier Matsutaro 
is the Palau Head 
for the Office of 
Climate Change and 
is the National 
Climate Change Coordinator of Palau. Xavier stressed adaptation needs like Palau 
policy renewals, vulnerability assessment updates, risk map integration, evaluation 

metric improvements, citizen science development, cultural resource assessments, and sustainable 
development expertise. Xavier and his team of five staff at the National Climate Change Coordination 
Committee work hard to cover all of Palau’s climate action plan mandates and in his presentation one can 
find countless examples of their adaptation efforts in policy, mitigation, planning, and research.  

Suzanne Case is Chair of the Hawai‘i Department of Land and Natural Resources 
and the Co-Chair of the Hawai‘i Climate Commission. She introduced the 
Commission’s focus on coordination and collaboration on local climate mitigation 
and adaptation strategies. Suzanne highlighted their Climate Ready Hawai‘i 
initiative and 
directed folks to 
check out 

climate.hawaii.gov for more. Her 
presentation also spotlighted the need to 
produce a baseline inventory of resilience 
metrics for implementation and to 
establish goals for resilience to track 
progress. 

“So one of the things that we've learned by participating, not 
just with the Commission as well as with Green Growth, is 
that the youth… really want to be part of the engagement… 
They wanted to learn. One of the things they said is we don't 
want to learn about climate change over the internet. We 
want to be able to work with people that are in policy as well 
as people within the agencies that are doing this day to day 
that don't necessarily have that opportunity unless they work 
for the government. And so really we brought this to the 
governor's attention.”                                    - Evangeline Lujan 

“[Regarding] sea-level rise, our region is considered a 
hotspot, so it's projected to increase at higher rates than 
most of the world.”                                         - Xavier Matsutaro

“… We're looking at using nature-based solutions and 
cultural practices and integrating them into climate 
adaptation and resilience in both ecosystems and 
communities and then we're trying to develop actionable 
science tools for state and county government to really take 
the science and put it into policy and action and 
implementation.”                                             - Suzanne Case 
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Highlights from the Science Partners Panel 

“It's our connections that bind us together. Our ecosystems are 
connected from the terrestrial landscape to the reefs. We are bound 
together by the oceans that connect us across the Pacific and the 
challenges that are affecting us across those oceans. So, we need to 
seek to address these challenges together, to learn from each other, 
and to share the information that we can so we can move this 
forward.” 

-Mari-Vaughn Johnson, USGS/PI-CASC

“What I view the Pacific RISA as, is a climate boundary organization. 
So, we're a group of interdisciplinary climate scientists that try and 
bridge that gap between science and policy. And so, what a boundary 
organization really does is it presents an interface between the 
science world and the policy world… But they are really a crucial link 
in generating both credible and trusted science that's relevant to 
local adaptation and mitigation decisions for climate change.” 

-Victoria Keener, Pacific RISA

Victoria Keener (Pacific RISA) 
spotlighted their coordination 
role in the Pacific Islands 
Regional Climate Assessment 
and Fourth U.S. National 
Climate Assessment for Hawai‘i 
and the USAPI. 

Tom Giambelluca (Water 
Resources Research Center) 
explained how their center 
combines field observations, 
laboratory analysis, and data 
analysis to tackle diverse water 
resource issues in the region. 
For more details on his suite of 
climate websites and various 
research projects, visit the 
Ecohydrology Lab website. 

Caiti Steele (USDA SW Climate 
Hub) shared about their 
adaptation workbook  process 
and the 2021 Hawai‘i 
Adaptation Planning & 
Practices Online Course, which 
will help managers develop 
climate-informed projects. 

Check out Kawika Winter’s 
publication on collaborative 
research to inform adaptive co-
management at the He‘eia 
NERR. 

Watch Hawai‘i Sea Grant’s 
Voice of the Sea episodes that 
feature PI-CASC projects! 

“When I was a young graduate student, the notion of Hawaiian science 
or indigenous science was laughable in many circles. I think we've 
come a long way since then. And so, we're now at a point where we're 
really co-producing new knowledge between using indigenous science 
and conventional science and the He‘eia NERR is a great place to look 
at that question.” 

-Kawika Winter, He‘eia NERR

“At the very heart of why [PI-CASC and Hawai‘i Sea Grant] are working 
so closely together, certainly from my perspective but shared by some 
others… is that we both seek to connect the federal, state and local 
government, industry, and community to the university enterprise.” 

-Darren Lerner, Hawai‘i Sea Grant/PI-CASC

https://pirca.org/2012/12/04/2012-pirca-full-report/
https://pirca.org/2012/12/04/2012-pirca-full-report/
https://nca2018.globalchange.gov/chapter/27/
https://nca2018.globalchange.gov/chapter/27/
https://nca2018.globalchange.gov/chapter/27/
https://sites.google.com/a/hawaii.edu/ecohydrology_lab/
https://forestadaptation.org/learn/hawaii-adaptation-planning-practices-online-course
https://forestadaptation.org/learn/hawaii-adaptation-planning-practices-online-course
https://forestadaptation.org/learn/hawaii-adaptation-planning-practices-online-course
https://www.ecologyandsociety.org/vol25/iss4/art15/
https://www.ecologyandsociety.org/vol25/iss4/art15/
https://www.usgs.gov/center-news/voice-sea-highlights-pi-casc-newest-episodes
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Lightning Talk Takeaways and Breakout Session Results 
CHANGING PLANT COMMUNITIES 

Drought knowledge – long range planning – community shifting – increasing 
awareness – biocultural potential 

• We need to help everyone, including managers, get comfortable with and
work with uncertainty through scenario planning and prioritization.
• Science needs to meet shifting management foci from future impacts to
past and current change; from impacts to solutions and tools; from catering to
needs to addressing questions together.
• In late spring or early summer 2021, Patrick Keeler is holding a biochar
workshop in Guam, which will be open to natural resource managers and
partners at UOG to learn about how to create and implement biochar on the
landscape.

Top needs: drought and precipitation patterns, research transferability, sub-regional climate models, site 
prioritization, invasive species intersections, multispecies management planning, “lost cause” acceptance, 
ungulate eradication, thinking beyond mean shifts, novel conservation actions, societal connections 

Next steps: (1) Better collaboration between local and national partners to build synergies. (2) Provide 
research and management opportunities for students in the Pacific to engage around adaptation concerns. 

CHANGING LANDSCAPES: FIRE AND DROUGHT 

Anthropogenic fire – local knowledge – drought equals fire 

• Read more about how drought impacts are managed in Hawai‘i and the
USAPI in Abby Frazier and team’s chapter covering water, wildfire, agriculture,
and biodiversity topics.
• Fire regimes are changing in Pacific Islands with more human-caused
ignitions, grassland expansion, heavier rainfall, and intensifying drought.
• Fire management comes down to vegetation management. We need to
start asking what kinds of landscapes we envision and how that can reduce
fire risk.
• The grass-fire cycle in Pacific Islands increases fire risk and can alter
native ecosystems. Read about it more in this Pacific Fire Exchange fact sheet.

Top needs: multiple stressor interaction, translated resources, local fire 
indices, community capacity support, biophysical change maps, drought/fire resilient species, drought-fire 
education, climate and weather station coverage, ecological and species thresholds, manager handbook, 
real-time monitoring, fire-safe and climate refugia, drought response of invasive animals, novel restoration 

Next steps: (1) Better collaboration between local and national partners to build adaptation synergies. (2) 
Support interdisciplinary research. 

https://www.fs.fed.us/research/publications/gtr/gtr_wo98/gtr_wo98_chapter5.pdf
https://www.pacificfireexchange.org/research-publications/category/grass-fire-cycle-on-pacific-islands
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MARINE AND FRESHWATER ECOSYSTEMS 

Coastal resilience – innovation need – fish – high-resolution data – cesspools 
– bio-cultural – science gaps  

• Changes in rainfall and stream flow will increase pathogen exports to
estuaries. Sea-level rise means more on-site sewage disposal systems will
become inundated with seawater.
• Calls for better communication of science and community engagement.
Implementation is challenging since it’s not the researcher’s role and
managers can be limited by policy.
• Dive deeper into Yin-Phan Tsang’s streamflow, stream biota, and habitat
work in this webinar.

Top needs: green infrastructure, natural streamflow maintenance, coastal management strategies, hazard 
resilience, managed retreat, adaptive governance, ecosystem services maintenance, water quality 
monitoring and alerts, sewage disposal enhancements, finding applicable project collaborators, new tools, 
native biodiversity, empowerment of interdisciplinary research for climate, environment, and human health 

Next steps: (1) Long-term and sustained investment in networking with stakeholders. (2) Better 
collaboration between local and national partners to build adaptation synergies. (3) Communication of 
research results to local Government, other decision makers, and community. 

CHANGING LANDSCAPES: WATER RESOURCES 

Changing flow – biocultural connections – cesspool - freshwater 

• High-resolution mapping and surface modeling can aid in prioritization of
management actions for erosion mitigation.
• Read more about Ryan Perroy and Rose Hart’s coastline setback project in
this U.S. Climate Resilience Toolkit case study.
• Southern Guam faces decreasing streamflow and higher rates of
evapotranspiration with higher temperatures.
• Northern Guam houses most of Guam’s groundwater and the region is
projected to lose 19% of aquifer recharge by end of century, which with sea-
level rise will produce saltier wells.
• Check out any of Stephen Gingerich’s publications on Guam’s
hydrological future on his USGS page. Research like this is critical for funding
requests and choosing appropriate actions.

Top needs: short-term model projections, human behavior change studies, coastal inundation, stakeholder 
and community outreach, ecosystem services and protection valuation, access/development of good 
imagery for mapping, bridging mapping and modeling efforts, management action prioritization and 
implementation, water security actions, surface water ecosystem impacts, coastal erosion impacts 

Next steps: (1) Better collaboration between local and national partners to build adaptation synergies. (2) 
Provide research and management opportunities for students in the Pacific to engage around adaptation. 

https://www.usgs.gov/ecosystems/climate-adaptation-science-centers/science/assessing-impact-future-climate-and?qt-science_center_objects=0#qt-science_center_objects
https://toolkit.climate.gov/case-studies/reality-check-collaborative-research-contributes-real-life-policy-decisions
https://www.usgs.gov/staff-profiles/stephen-b-gingerich?qt-staff_profile_science_products=3#qt-staff_profile_science_products
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BIO-CULTURAL CONNECTIONS 

Climate refugee – kin-centric stewardship – decolonization – urgent need 

• Mangrove in the USAPI is critical for subsistence living and sustaining
natural and cultural landscapes, but high-extreme projected SLR rates could
result in extensive mangrove losses across low-elevations in Pohnpei.
• Engagement of community is key to sustain and enrich adaptation
projects even after they are “completed.”
• Agencies need to revisit what we hold to be equitable and socially just to
actively heal the source of our divisions, or our ability to effectively address
climate change will be compromised.
• Loko i‘a are products of adaptive decision-making over hundreds of years
and contemporary restoration will require physical, cultural, and societal re-
building as determined by stewards.

Top needs: SLR vulnerability assessments for other USAPI, adaptive SLR management story sharing, ID of 
vulnerable resources/practices, carbon sequestration strategies, support for Pacific Islanders in global 
conversations, significance/limits to community-based adaptation and monitoring, face-to-face 
conversations, science communication products, decolonization of resource management  

Next steps: (1) Communication of research results to local government, other decision makers, and 
community. (2) Provide research and management opportunities for students in the Pacific to engage 
around adaptation concerns. (3) Support interdisciplinary research. 

SEA-LEVEL RISE AND COASTAL RESILIENCE 

Urgent – visualization needed – science application – collective dissonance – 
community and collaboration 

• Learn more about how Dean Gesch and his team developed their digital
elevation model for Majuro in this video or check out this story on their work
with MaryAnne Maigret at Pu‘uhonua o Hōnaunau.
• There was clear interest in stitching together diverse knowledges to
support nature- and sociocultural-based adaptation solutions like loko i‘a.
• To actively adapt, managers can face regulatory and planning hurdles,
therefore meaningful stakeholder discussions should be conducted to develop
necessary community buy-in.

Top needs: managed retreat options, baseline data expansion, resilient 
ecosystem and community management, technical capacity support, identification of barriers, nature-
based solutions, species shift research, coral reef vulnerability, inundation mapping, sharing of success 
stories, high-quality geospatial data, understanding SLR modeling methods, explicit data uncertainty, 

Next steps: (1) Communication of research results to local government, other decision makers, and 
community. (2) Provide research and management opportunities for students in the Pacific to engage 
around adaptation concerns. (3) More needs assessments and discussion with local stakeholders. 

novel and place-based actions, meaningful outreach, seasonal vs. long-term sea-level variability, 
appropriate research timing, socioeconomic equity, appropriate models for various shoreline types 

https://www.youtube.com/watch?v=KyNPzZ234Sk&feature=emb_logo
https://www.usgs.gov/center-news/coned-measures-elevation-helps-model-inundation-scenarios-hawaiian-cultural-site?qt-news_science_products=1#qt-news_science_products
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Question and Answers You Might Have Missed 
For the panel, what are some good examples of nature-based solutions that we should invest in that help us 
tackle climate change? 

We are increasing efforts for reforestation of critical watersheds, restoring wetlands, and using rain 
gardens to manage storm water in small community areas. Plant trees! to store carbon.  Protect 
and restore beaches and coral reefs to protect our shorelines. 

For Evangeline: How does the Guam Climate Commission interface with and integrate with management 
and plans from the military installations and the natural resources they manage? 

We engage with them through the working groups and other technical working groups that currently 
exist. The DOD does not have a direct link necessarily, but they are part of the working groups.  It is 
not just the military, but other federal agencies are also part of working groups of the Guam Climate 
Commission. 

Vanjie, what are the three sea-level rise (SLR) scenarios used for the vulnerability assessment of built 
infrastructure in Guam and how were they chosen? 

3ft, 5 ft, and 10ft.  Dr. Romina King did the study based on NOAA Digital Coast, Flood Exposure 
Mapper and Sea level Rise Viewer. 

Lucas, can you comment on some of the novel conservation actions you have in mind? 
Some other options: use of hybrid native/nonnative ecosystems, gene modification of forest birds, 
gene editing tools for invasive control, etc. 

For Elliot: Are you using observational data from the users of the Pu‘uwa‘awa‘a forest preserve? 
Our monthly Hui Nui meetings have included observations (kilo) of Pu‘uwa‘awa‘a, the weather, the 
natural history, etc. as an ongoing cultural practice at meetings.  These have been great and I have 
learned a ton through this sharing.  It would be great to do more of this and as the PCBFSA project 
continues and more folks are involved hopefully more eyes on the landscape there are.   

Aloha Clay, any tips to kill guinea grass and recommendations for native ‘fire resistant’ plants to replace it? 
Best way to kill guinea grass is to cut it at the base.  DOFAW is experimenting with some herbicide 
mixes in Wai‘anae I can put you in touch with.  As for ‘fire resistance’ the game is shade - getting a 
canopy to overtake the area.  More work done on ‘fire resilience’ i.e. which species recover after fire 
(e.g. dodonea, koa, santalum…). Wai‘anae would be good to check out - couple spots where the 
watershed partnership has been converting guinea grass back to native spp. as a green fire break.  
Their strategy now is to just cut grass, roll out weed matting, and plant in pukas (holes).  Also, just 
recently starting some seed scattering trials out there to see what can establish. 

For Sierra and Lucas, how do you envision better engagement with community to reduce human ignition 
events? 

I think you gotta make opportunities for communities to learn about and connect to the resources 
that get impacted - so perfect to integrate fire awareness into volunteer restoration projects, for 
example.  Guam Forestry is doing this by getting communities directly involved in their large-scale 
restoration project in Merizo.  Like use community peer pressure to check bad behavior. There’s 
also a statewide awareness campaign for Hawai‘i and resources here: hawaiiwildfire.org/lookout. 
At Hawai‘i Volcanoes NP we also have a significant amount of fires that are lava and lightning 
ignitions. Most of "our population" are day visitors and backcountry campers and outreach is 
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through our visitor center/permits and other visitor communication including social media. We also 
work with our neighboring communities directly. In addition, we have worked with one of the 
communities to reduce fountain grass (fuels reduction) before it invades the park area. 

Dr. Perroy, what is the cost difference to run the helicopter vs. the drone system? 
Once you get over 200 acres or so, the helicopter becomes more cost effective for us, but there are 
lots of factors that come into play. 

For Ryan, I'm interested in the project on agroforestry in RMI you are involved in. Could I have some 
additional information on it? 

We're working on a publication for this, we’re interested in mapping out coconuts, pandanus, and 
breadfruit and have developed AI models to do this in an automated process. 

Ryan, I am working on prioritization planning for wetland restoration in Molokai. Have you covered impacts 
on wetlands with your erosion mitigation work? 

We have not specifically looked at wetlands out there, but Jim Jacobi from USGS has talked to me 
about some wetland work on Molokai.  

For Dr. Perroy:  Have you mapped or plan to map vegetative cover to distinguish by species?  For example, 
mapping invasions of non-native species. 

Yes! This has been the main focus of the system with the National Park Service, using artificial 
intelligence to ID species, only now turning to shoreline changes. 

For Steve, which GCMs were used for the future climate change projection? Why did you apply the changing 
factor analysis for the Southern Guam climate change model? 

To reduce uncertainties, a subset of five well-performing GCMs (from a pool of 41) were selected 
(the process is described below) that best represent present-day rainfall and seasonal temperature 
climatologies and their annual cycle, as well as the relationship between the El Niño Southern 
Oscillation (ENSO) and rainfall at interannual timescales.  CCSM4; CNRM-CM5; GFDL-CM3; 
MIROC4h; MIROC5. 

Steve, Changing Factor Method (CFM) can't account for the change in the number of wet-days, but can do 
only rainfall intensity. How do you capture these phenomena? 

I'll have to refer you to the climate model discussion for this detail: 
https://journals.ametsoc.org/wcas/article/11/1/3/107439/Tropical-Cyclone-Projections-
Changing-Climate 

Dr. Steve, ground or well water are the main source of water in the outer/remote islands. Some reports have 
stated that they are turning into salt water due to climate change. In your perspectives what are some of the 
issues affecting ground wells in the outer islands? Good thing catchments are now being deployed to outer 
islands and thanks to the research projects being done in RMI. 

Yes, the groundwater issue on smaller, remote islands is also a concern. Reduced rainfall will 
reduce the amount of recharge and the size of the freshwater lens. And the increasing frequency of 
seawater wash over during king tides/storms will also make fresh groundwater more vulnerable. 
Rainfall catchments are critical, and a combination of rainfall catchment and groundwater use will 
be needed to increase sustainability and resilience. 
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For Karen: Are there any opportunities for local students to get involved in the monitoring? 
Yes, local students can and have participated through MCT and KIRMA.  Our planned outreach had 
local school and women’s groups in attendance.  Unfortunately, we were not able to hold the 
workshops in the spring due to COVID, but our goal is to get local people engaged. 

Karen, are there opportunities for the mangrove forests to move to new areas if the community invests in 
restoration? Any ways that the community can be involved in adaptation of mangrove forests? 

Local conservation groups are integrating the work into their plans and education platform. Most 
upland areas are housing and/or too steep for intertidal mangroves.  Our hope now that results are 
being produced is it is used in adaptive management. 

Christian, how can those funding projects like PI-CASC support this kin-centric stewardship model? 
There are already some excellent projects being funded by PI-CASC in Kin-Centric Stewardship of 
Place. I can speak for other aspects of change but for the Forest Service, part of our work is doing a 
better job of looking inward, trying to keep front and center that much of our work is not neutral with 
respect to social justice and colonialism. 

Thanks Christian - what would you say is the biggest difference between integrated resource management 
and kin-centric stewardship? Does it come down to who is leading the charge? 

I think there are a lot of differences - involving epistemology, power dynamics, methods, ability to 
heal wounds of historical injustice. So more than who is leading the effort.  

For Miwa: Are there opportunities to connect this work with others across the Pacific islands? 
 Yes! KUA, Sea Grant, PI-CASC and others have been working to weave connections with 
indigenous aquaculture practitioners and researchers across the Pacific. We were able to bring 
together an indigenous aquaculture hub (for a four-day gathering in He‘eia) ahead of the World 
Aquaculture Society conference held at the Hawai‘i Convention Center back in February 2020. 

Miwa, recognizing the coastal resilience aspects of fishponds (whereas lands/infrastructure mauka of a 
fishpond are provided some protection from waves, storm surge), is there any evidence in the historical 
record showing this benefit was considered when siting fishponds?  

Rob, I actually don’t have a good answer to your question. It’s an excellent question and continuing 
to understand the siting of loko i‘a (past and into the future) is definitely an important research 
need! 

With the grounding of DJI (Chinese technology) by DOI, how will that affect projects that rely heavily on 
image acquisition by UAV? 

It definitely has affected many projects.  DJI drones were widely used in DOI.  The issue has not yet 
been resolved, but there is some progress in development of drones built in the U.S.  When those 
drones become available, specifically models that are appropriate for carrying mapping (cameras, 
GPS, IMU, lidar), then widespread drone mapping can resume. 

MaryAnne, would the Park Service be able to support scenario planning workshops to help you get those 
visualization tools you need? 

Yes, once we have the visualization tools in place— Phil Thompson is developing a web-phone app 
and Curt Storlazzi is publishing an assortment of maps that we can use as the centerpiece for 
planning. We are looking at losing pedestrian access, due to flooding, to half of the area usually 
visited by park visitors. A whole new circulation pattern will need to be decided on. 
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Brenda Asuncion Kua‘āina Ulu ‘Auamo 
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Susan Cordell USDA Forest Service 
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Jolly Ann Cruz Mariana Islands Nature Alliance 
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Charmian Dang US Fish and Wildlife Service 
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Tina De Winter North-West University, South Africa 
Jennie Dean UC Los Angeles 
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Mary Donohue Hawai‘i Sea Grant 



18 
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Thomas Giambelluca Water Resources Research Center and UH Mānoa 
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Patrick Grady US Fish and Wildlife Service 
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Katy Hintzen Hawai‘i Sea Grant 
John Hoffman USGS Pacific Islands Water Science Center 
Kimo Ho‘okahiko UH Hilo 
Whitney Hoot Government of Guam 
Yu-Fen Huang UH Mānoa 
Jeff Irwin USGS Earth Resources Observation and Science Center 
Melissa Iwamoto Pacific Islands Ocean Observing System 
Jim Jacobi USGS Pacific Island Ecosystems Research Center 
Helene Jacot des Combes RMI National Disaster Management Office 
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Mari-Vaughn Johnson PI-CASC 
Nover Juria Majuro National Weather Services Office 
Lea Kaiaokamaile County of Kaua‘i 
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Katie Kamelamela Akaka Foundation for Tropical Forests 
Dolores Kattil Marshall Islands Conservation Society 
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Darren Lerner PI-CASC and Hawai‘i Sea Grant 
Shichao Li Hawai‘i Office of Planning 
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Mike Marxen US Fish and Wildlife Service 
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Elizabeth Maynard Hawai‘i Sea Grant 
Sierra McDaniel Hawai‘i Volcanoes National Park 
Lisa Medeiros Hawai‘i Sea Grant 
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Junior Paul Marshall Islands Public School System 
Ryan Perroy UH Hilo 
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Dan Polhemus US Fish and Wildlife Service 
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Nerelle Que NOAA National Marine Sanctuary of American Samoa 
Helen Raine Pacific Birds Habitat Joint Venture 
Borja Reguero UC Santa Cruz 
Yuki Reiss DLNR Division of Forestry and Wildlife 
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Martin Romain 

 

Brad Romine PI-CASC and Hawai‘i Sea Grant 
Rachel Rounds US Fish and Wildlife Service 
Mike Seki NOAA Pacific Islands Fisheries Science Center 
Caitlin Shishido US Fish and Wildlife Service 
Chris Shuler UH Mānoa 
Hudson Slay US EPA 
Caiti Steele USDA Southwest Climate Hub 
Curt Storlazzi USGS Pacific Coastal and Marine Science Center 
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Ayron Strauch DLNR Commission on Water Resource Management 
Max Sudnovsky Hawai‘i Sea Grant 
Genevieve Sullivan 

 

Kevin Sullivan Hawai‘i County 
Jason Sumiye The Nature Conservancy 
Chris Swenson US Fish and Wildlife Service 
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Alice Terry North Shore Community Land Trust 
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Motusaga Vaeoso American Samoa Coral Reef Advisory Group 
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Maya Walton Hawai‘i Sea Grant 
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Nāmaka Whitehead Kamehameha Schools 
Tracy Wiegner UH Hilo 
Chad Wiggins The Nature Conservancy 
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Asia Yeary US EPA Region 9 
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