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Resilient Lands and Waters Project Summary 

The President’s Resilient Lands and Waters Initiative (RLW) is a national effort, which began in early 

2015 and ended in the fall of 2016, put forth to showcase the advantages of conservation and natural 

resource management at a landscape scale. Seven areas throughout the United States were chosen and 

announced by President Obama in April of 2015, to participate in this initiative and demonstrate their 

collaborative efforts to enhance resiliency to climate change across the landscape.  Three sites in Hawai’i 

comprise one of the seven RLW areas and include: He’eia (O’ahu), West Maui, and West Hawai’i (Hawai’i 

Island).  The RLW efforts in Hawai’i are a collaboration between the Pacific Islands Climate Change 

Cooperative, the National Oceanic and Atmospheric Administration, and the Environmental Protection 

Agency. The main goal was to identify partnerships in these three areas and find out what they are 

doing on the ground and in the community in terms of resilience activities. As a result of the RLW 

efforts, partners in the three areas are more aware of the need for resiliency activities, but it was 

commonly expressed that they need assistance with prioritization of actions and resources to 

implement these activities. Products of the RLW project in Hawai'i include:  a list of current scientific 

findings pertaining to the three sites regarding climate change; a list of suggested actions partnerships 

can take to increase their resilience; maps and accessible data files of resilience activities throughout the 

three RLW sites; and an online Esri Storymap, which details the nature of the RLW nationwide and 

highlights the specific efforts in Hawai'i.  
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Figure 1 The seven landscapes identified as part of the Resilient Lands and Waters Initiative include 

the 1) California Headwaters Partnership; 2) California’s North-Central Coast and the Russian River 

Watershed; 3) Crown of the Continent; 4) Southwest Florida; 5) the Great Lakes; 6) Washington;        

7) and Hawai’i (West Hawai’i, West Maui, He'eia Watershed). 

Resilient Lands and Waters Initiative Background 

In the fall of 2014, the Obama Administration released the President's Priority Agenda for 

Enhancing the Climate Resilience of America’s Natural Resources. This plan sought to identify landscape 

conservation priorities throughout the United States in order to strengthen environmental resilience. 

Continuing the goals of this agenda, President Obama announced the Resilient Lands and Waters 

Initiative (RLW) on April 21, 2015, which highlighted seven exemplary places from across the nation 

where successful partnerships including Federal agencies, states, tribes and other partners are working 

to improve the resilience of landscapes and seascapes in the face of climate change (Figure 1).  

 

 

 

 

 

 

 

 

 

 

 

 

The RLW Initiative was drafted by the Climate and Natural Resources Working Group and 

support by a DOI-NOAA Steering Committee with assistance from the Management Team of the 

National Fish, Wildlife, and Plants Climate Adaptation Strategy (NFWPCAS) Joint Implementation 

Working Group. Along with the honor of being included in this initiative, the partnerships working within 
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these seven landscapers across the country were tasked with identifying and evaluating approaches to 

improve the natural defenses against extreme weather, protect biodiversity, and conserve natural 

resources in the face of a changing climate.  

The overarching objectives of the RLW Initiative were to demonstrate across the chosen sites 

the benefits of landscape-scale approaches to conservation and management that contribute to climate 

resilience by building upon the existing collaborative inter-agency partnerships.  It is know that these 

robust partnerships have instrumental in their areas, working to protect and restore ecosystems by 

reducing threats such as invasive species, land-based pollution, and wildfire. With this Presidential 

Initiative outlining a comprehensive commitment by the Federal Government to support the resilience 

of natural resources in the United States, these partnerships availed themselves of existing science, 

planning, and management expertise within the Department of Interior (DOI), National Oceanic and 

Atmospheric Administration (NOAA), and the Environmental Protection Agency (EPA) to support 

forward-looking conservation strategies which help address future stressors, such as changes in rainfall, 

drought, and sea-level rise. 

The RLW Initiative projects and efforts ran for just under one and half years, and included 

monthly national phone calls as well as a discussion panel consisting of four of the seven RLW 

landscapes  at the International Union for Conservation of Nature World Conservation Congress yearly 

meeting , which was held in Honolulu, Hawai'i. Although the RLW Initiative project concluded in the fall 

of 2016, the efforts of the landscape partnerships to demonstrate and enhance resilience will live on in 

dynamic mapping tools, web sites and summaries that highlight the impressive progress of these seven 

sites. Products from the RLW Initiative will enable organizations and partnerships throughout the 

country to create pre-planning and management schemes which will preserve and bolster resilience for 

years to come. 

Resilient Lands and Waters: Hawai’i 

The majority of the landscapes chosen nationwide to partake in the RLW Initiative are 

contiguous areas on the mainland United States, while Hawai’i is the only focus area composed of 

islands. Considering the diverse and expansive nature of Hawai’i as an island state, three sites across the 

state were chosen for the RLW Initiative: He'eia (O'ahu), West Maui and West Hawai’i (Figure 2). These 

three landscape priority areas in Hawai’i have ongoing and active management schemes in place with 
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participation from an extensive list of federal, state, and local government agencies as well as 

community and non-profit organizations. All three locations in Hawai’i are designated as priority 

locations by the State of Hawai‘i or NOAA, and therefore were natural choices to contribute to the RLW 

Initiative.   

He‘eia (O‘ahu) is a NOAA Sentinel Site and the State is currently nominating it for inclusion in 

NOAA’s National Estuarine Research Reserve System.  This site is located on the windward side of the 

island of O‘ahu  north of the city of Kaneohe. The RLW boundary runs from the Ko‘olau Mountains to 

the coast and includes Kane‘ohe Bay. Several local non-profits are leading conservation efforts in He‘eia, 

which include stream and wetland restoration, invasive species eradication, and fishpond restoration.  

Organizations working in He‘eia are implementing activities such as improving local food security, 

refining understanding of fishpond production systems, constructing school gardens, removing invasive 

species, and restoring natural habitats.  

West Maui is a State and US Coral Reef Task Force designated priority area with a watershed 

restoration initiative led by a large, multi-stakeholder group including numerous federal agencies such 

as NOAA, FWS, NRCS, and USGS in partnership with the State, as well as community and local non-profit 

organizations.  The West Maui RLW boundary includes the west portion of the West Maui Mountains 

and spans the landscape from the slopes of the mountains to the coral reefs lining the coast. 

Partnerships throughout West Maui are active in their involvement with natural resources. Fencing to 

restrict ungulates, fire planning and pre-suppression, surveying coral reef bleaching, and reducing 

sediment runoff and nutrient pollutants are just a few of the many campaigns being implemented. 

West Hawai‘i is located on the Big Island of Hawai'i. The State of Hawai‘i and the US Coral Reef 

Task Force have designated South Kohala within West Hawai‘i as a priority area, which is a NOAA-

designated Sentinel Site location and Habitat Blueprint Focus Area.  Priorities in the West Hawai‘i site 

include reef resilience, erosion and wildfire control, and coastal, estuarine and dry forest restoration.  

Organizations and partnerships are currently working in West Hawai’i toward more effective 

management regulations for coral reef fishes, restoring traditional Hawaiian fish ponds and estuarine 

habitat, controlling erosion and developing best land management practices, conducting community 

education on aging cesspools and alternative waste water treatment, studying nutrient and sediment 

impacts on the coral reef ecosystem and assessing the resilience of corals. 
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Figure 2 Three sites across the Hawaiian Islands compose the Hawaii Resilient Lands and 

Waters Initiative: He’eia, West Maui, and West Hawaii. 

While each location has its own set of organizations and partnerships, who are dedicated to 

managing, protecting and conserving natural resources, they all incorporate robust community 

engagement and multi-sectoral partnerships when addressing a range of resilience options.  Many of the 

tasks involved in the RLW Initiative utilized existing methods and services while using new science and 

tools to understand climate vulnerability and develop management options.  One of the main priorities 

during the RLW Initiative project was to focus on the needs of the scientists, organizations and 

volunteers working in the three areas throughout Hawai'i. It was identified that imperative work is 

already being conducted, and often times the more limiting factors are funding and able bodies. 

Therefore, the intention of the RLW work was not to dole out more tasks to  be performed, but to 

clearly identify who is doing what where in terms of actions promoting resilience of landscapes and 

communities living on these landscapes. 
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Over 100 

organizations/individuals 

were asked to participate 

in an initial RLW poll.  

When asked ‘Do you think 

climate change is relevant 

to your activities or 

planning?’ Of the 43 

respondents, 41 answered 

yes, while 2 offered no 

response. 

Resilient Lands and Water Project Part I 

Through the Resilient Lands and Waters Initiative in Hawai’i, we aimed to demonstrate the 

benefits of landscape-scale approaches to conservation and management that contribute to climate 

resilience by building upon the existing collaborative inter-agency partnerships.  These robust 

partnerships were already implementing actions to protect and restore ecosystems by reducing threats 

such as invasive species, land-based pollution, and wildfire, while many organizations have been adding 

climate change plans into their operations as well. The goal under this Initiative was to further develop a 

Federal partners’ toolbox from the PICCC, NOAA, and EPA, aiming to coalesce collective products and 

services to augment the on-the-ground efforts already occurring.   

In order to grasp the extent of work being done throughout the three RLW sites, it was 

necessary to identify all organization and partnerships actively working at these sites. Alongside this, 

mapping and describing the actual activities and scope of the work being done was critical. The objective 

of the first portion of the RLW project was to develop maps of 

resilience activities being conducted by partnerships in the three 

RLW sites, which decrease negative impacts from climate change on 

ecosystem services. The first step necessary in identifying what 

needs to be done to enhance the resilience of Hawai’i’s landscapes 

was visually organizing past and current efforts. More than 130 

individuals from organizations working throughout Hawai’i’s RLW 

sites: He’eia, West Maui and West Hawai’i were contacted in an 

effort to identify past and ongoing resilience activities that aim to 

ensure continuation of healthy ecosystem services. Approximately 50 

respondents from over 40 organizations participated by submitting 

responses to a detailed poll including questions regarding their respective organizations, such as their 

goals, plans, actions, partnerships, and publications, and more specifically the involvement of climate 

change in their operations. It was found through the polls there are a considerable number of 

organizations that have formed partnerships and are collaborating throughout the three sites (Table 1, 

Table 2, and Table 3).  
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Table 1 Organizations working in collaboration in He’eia (O'ahu). 

Partnership name Partners/individual entities 

Lower He'eia Stream 

Restoration Project 

U.S. Fish and Wildlife Service; Western Pacific Fishery Management Council; National 

Oceanic and Atmospheric Administration; Kako'o 'Oiwi, Ko'olaupoko Hawai’ian Civic 

Club; Community members and volunteers; Hawai'i Community Foundation;  Hawai'i 

Fish Habitat Partnership; The Nature Conservancy; Hawai'i Community Development 

Authority; Hawai'i Office of Hawai’ian Affairs; Harold K.L. Castle Foundation 

He'eia Stream 

Restoration Project-

Phases I-III 

Kamehameha Schools; Hui Ku Maoli Ola; Hawai'i Pacific University; Papahana Kualoa; 

community members and volunteers;  U.S. Environmental Protection Agency; State of 

Hawai'i Department of Health; Hawai'i Tourism Association; Hawai'i Community 

Foundation 

Ahupua'a Restoration 

Council of He'eia 

Watershed Partners and Projects, Ko'olau Mountain Range 

Wetland Restoration Kāko'o 'Ōiwi; Koloaupoko Hawai’ian Civic Club; HCDA, Castle Foundation; HI Community 

Foundation; Koolau Foudation; OHA; NOAA; USACE; USFWS; USGS; USDA; TNC; STAHR; 

Kahaluu Neighborhood board; Kaneohe Neighborhood board; BWS; DPP; Carpenter’s 

Union; Kaneohe Business Group; Townscape Inc. Environmental and Community 

Planning; Paepae o He’eia; Fresh From the Farm LLC; Queen Liliuokalani Children's 

Center; UH Hawai'i Institute of Marine Biology (UH-HIMB); UH Kamakaküokalani Center 

for Hawai’ian Studies;  UH Hilo College of Agriculture, Forestry, and Natural Resource 

Management; Castle-Kahuku Complex Schools; City Councilmember Ikaika Anderson; 

City Councilmember Donovan Dela Cruz; State Representatives Ken Ito, Pono Chong, 

Jessica Wooley; State Senators Clayton Hee, Jill Tokuda; U.S. Representative Mazie 

Hirono; U.S. Senators Daniel Akaka and Daniel Inouye 

Fishpond Restoration Paepae o He’eia, Kamehameha Schools, Community volunteers and members, 

University of Hawai’i Institute of Marine Biology, University of Hawai’i, USGS, NOAA, 

Hawai’ian Civic Club, Oceanic Institute,  

Super Sucker Reef 

Restoration 

He’eia State Park, Kama’aina Kids, TNC, HIMB, NOAA, Paepae o He’eia, Kako’o Oiwi 

 

 

 

 

 

 

 

http://kakoooiwi.org/
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Table 2 Organizations working in collaboration in West Maui. 
Partnership name Partners/individual entities 

West Maui Ridge to 

Reef Initiative 

(WMR2R) 

USACE; DLNR-Commission on Water Resource Management (CWRM); Division of 

Aquatic Resources (DAR); Division of Forestry and Wildlife (DOFAW); NOAA;  NRCS; 

West Maui Soil & Water Conservation District; DOH-CWB; EPA; USGS; WMMWP, TNC, 

PICCC, FWS, State of HI; CZM 

West Maui Mountains 

Watershed Partnership 

(WMMWP) 

 

County of Maui; Department of Water Supply; State of Hawai'i; Department of Land and 

Natural Resources; Ka'anapali Land Management Corp.; Kahoma Land Company L.L.C.; 

Kamehameha Schools Makila Land Company L.L.C., Maui Land & Pineapple Company, 

Inc.; The Nature Conservancy of Hawai'i; Wailuku Water Company, L.L.C.; Associate 

Partners: Tri-Isle Resource Conservation & Development Council; U.S. Fish and Wildlife 

Service; Research Corporation of the University of Hawai'i; Pacific Cooperative Studies 

Unit at UH Manoa 

The Corals and Climate 
Adaptation Planning 
(CCAP) 

A collaborative effort of the U.S. Coral Reef Task Force Climate Change Working Group 
and is co-lead by EPA and NOAA.  The goal of the project is to advance the ability to 
select and implement real-world, effective adaptations to climate change.  In West 
Maui, the CCAP Adaptation Design Tool (tool) was tested to identify possible climate-
smart management options and watershed experts provided feedback to improve the 
tool.  The tool will be refined and eventually developed into a module for The Nature 
Conservancy’s Reef Resilience Toolkit.  A webinar for He‘eia and West Hawai‘i 
partnership stakeholders will be scheduled in Fall 2016.    

 

 

Table 3 Organizations working in collaboration in West Hawai’i. 

Partnership name Partners/individual entities 

Kohala Watershed 

Partnership 

Parker Ranch; Ponoholo Ranch; Queen Emma Land Co.; Kohala Preserve Conservation 

Trust; Hawai'i State DLNR; Laupahoehoe Nui LLC; Kahua Ranch; HI State Dept. of 

Hawai’ian Home Lands; Kamehameha Schools; The Nature Conservancy; Hawai'i County 

Dept. of Water Supply 

NOAA- West Hawai'i 

Habitat Blueprint Focus 

Area and Sentinel Site 

National Park Service; State of Hawai'i Department of Land and Natural Resources; The 

Nature Conservancy; Kohala Center; University of Hawai'i Sea Grant; Community 

Associations in Ka'upulehu, Kīholo, Puako; Kohala Watershed Partnership; Hawai'i  Coral 

Reef Initiative; U.S. Geological Survey; University of California Berkeley; Pacific Islands 

Ocean Observing System; West Hawai'i Fisheries Council; Hawai'i County Mayor's 

Office; Harold K.L. Castle Foundation Conservation International/Hawai'i Fish Trust 

South Kohala Coastal 

Partnership 

The Nature Conservancy; University of Hawai'i Sea Grant; United States Department of 

Agriculture; Natural Resource Conservation Service; Mauna Kea Soil and Water 

Conservation District; National Oceanographic and Atmospheric Administration 

(NOAA) Coral Reef Conservation Program; Hawai’ian Island Humpback Whale National 

Marine Sanctuary; National Park Service; Ala Kahakai National Historic 

Trail Association; Hawai‘i Department of Land and Natural Resources; Hawai‘i Division 

of Aquatic Resources. 

 

http://www.westmauiwatershed.org/about-wmmwp/partners#anchor1
http://www.westmauiwatershed.org/about-wmmwp/partners#anchor2
http://www.westmauiwatershed.org/about-wmmwp/partners#anchor2
http://www.westmauiwatershed.org/about-wmmwp/partners#anchor2
http://www.westmauiwatershed.org/about-wmmwp/partners#anchor2
http://www.westmauiwatershed.org/about-wmmwp/partners#anchor3
http://www.westmauiwatershed.org/about-wmmwp/partners#anchor4
http://www.westmauiwatershed.org/about-wmmwp/partners#anchor5
http://www.westmauiwatershed.org/about-wmmwp/partners#anchor6
http://www.westmauiwatershed.org/about-wmmwp/partners#anchor7
http://www.westmauiwatershed.org/about-wmmwp/partners#anchor7
http://www.westmauiwatershed.org/about-wmmwp/partners#anchor8
http://www.westmauiwatershed.org/about-wmmwp/partners#anchor9
http://www.westmauiwatershed.org/about-wmmwp/partners#anchor10
http://www.westmauiwatershed.org/about-wmmwp/partners#anchor10
http://kohalawatershed.org/
http://kohalawatershed.org/
http://www.southkohalacoastalpartnership.com/
http://www.southkohalacoastalpartnership.com/
http://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/hawaii/index.htm
http://seagrant.soest.hawaii.edu/
http://www.nrcs.usda.gov/wps/portal/nrcs/site/pia/home/
http://www.maunakeaswcd.org/
http://www.maunakeaswcd.org/
http://coralreef.noaa.gov/
http://hawaiihumpbackwhale.noaa.gov/
http://hawaiihumpbackwhale.noaa.gov/
http://www.nps.gov/state/hi/index.htm?program=parks
http://alakahakai.org/
http://alakahakai.org/
http://dlnr.hawaii.gov/
http://dlnr.hawaii.gov/dar/
http://dlnr.hawaii.gov/dar/
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When asked ‘What would you 

need to be able to enhance or 

achieve resilience in your 

area?’ 

Research received the most 

votes. Monitoring data and 

information (e.g. climate 

projections) tied as the second 

most popular responses. 67% 

of the individuals listed more 

bodies and funding, while 51% 

of those polled said they would 

need examples from other 

locations or workshops. 

Poll Responses 

The majority of organizations polled responded that they conduct monitoring, research, and 

community education, while about half said they are involved in restoring agriculture or aquaculture 

systems; controlling processes such as wildfire, erosion, and pollution; controlling invasive species; and 

restoring native species or habitat. 

Using the survey responses, along with data available online and personal communication with 

organization leads, maps were created using the DataBasin platform, outlining RLW boundaries, the 

organizations functioning within these boundaries, and the activities being carried out related to climate 

change resilience. Numerous efforts and activities that aren’t geo-referenced were hand drawn onto the 

maps (Figure 3, Figure 4, Figure 5). Ten key partnerships were 

identified throughout this exercise, composed of federal, state 

and non-profit organizations, who conduct work throughout the 

RLW sites. Their efforts are diverse and wide-ranging in topic and 

implementation, but collectively aim to recognize and maintain 

the priceless benefits of services provided by ecosystems such as 

coral reefs, coastal wetlands, fishponds, and native forests. The 

partnership research  and resilience activity maps were created 

for each of the three RLW sites and portray the identified 

resilience activities, which are delineated into six categories: 1) 

Restoration of native species/habitat; 2) Controlling processes 

such as fire, erosion, and pollution; 3) Restoring 

agriculture/aquaculture systems; 4) Conducting research/monitoring; and 5) Organizing/carrying out 

community education.  

Visually displaying all efforts concerning natural resource and climate change impact 

management throughout the RLW sites in Hawai’i will allow organizations and individuals to identify 

gaps in knowledge and action. Whether through research and monitoring of an ecosystem or species, 

collaboration between organizations with common goals, measuring efficiency of an ecosystem service, 

or education of human inhabitants to enhance understanding and awareness of their surroundings, this 
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Figure 3 He'eia is located on the island of Oahu just north of Kaneohe. The RLW Initiative site spans from the 

mountains to the ocean with numerous organizations working in areas such as natural resource management, 

sustainable food productions, and fish pond restoration. 

mapping tool is and will continue to be an invaluable asset when it comes to maintaining climate change 

resilience in Hawai’i.  
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Figure 4 The northwestern most portion of the island of Maui was chosen as an RLW Initiative site due to their 

progressive and involved environmental management. This site has five designated watersheds which support 

agriculture, aquaculture and numerous tourist destinations. 
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Figure 5 The RLW Initiative boundary on the island of Hawai'i includes an expansive section of the North West 

portion of the island. Some of the cities within the RLW boundary are Kawaihae, Waikoloa, Kukio and Waimea. 
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Resilient Lands and Water Project Part II 

The amount of collaborative work being done across the three RLW sites in Hawai'i is vast and 

impressive. Many organizations often are limited by funds and individuals at their disposal to aid in their 

efforts, and are often stumped in their goals due to lacking scientific certainty and communication. 

Scientific papers are continually published, often making it difficult to discern the most current and 

reliable state of knowledge on a specific topic. Providing a comprehensive list of studies and published 

works pertaining to the three RLW sites was one of the top priorities of this project. Therefore, the 

second set of processes in the Hawai’i RLW project involved conducting reviews of current climate 

change science for each of the three RLW sites in Hawai’i. This information was then utilized to outline 

potential modifications to conservation work already being done, in order to create greater resiliency 

across the land and ocean environments. First, a list of specific climate change impacts was developed 

for each site, based on survey responses from organizations working in the three sites along with 

scientific reports pertaining to the Hawaiian Islands, accompanied by a list of organizations currently 

considering these impacts in their efforts. Next, a list of potential modifications to current actions was 

drafted by researching similar environments around the world with like problems and looking into what 

organizations working within these areas are doing to remedy these issues. This list was accompanied by 

current scientific findings pertaining to each climate change impact. Lastly, examples of actions and 

strategic plans being implemented across the globe to address climate change impacts were compiled to 

illustrate the feasibility of implementing modifications as well as the lessons learned through trial and 

error of adaptation and mitigation efforts. 

An extensive literature review was conducted detailing current research and findings pertaining 

to the impacts of climate change in and around islands, with specific focus on the Hawaiian Islands (See 

Appendix for list of publications).  Leading scientists and collaborators in Hawai’i were also consulted in 

an effort to seek the most recent scientific findings. This review led to the categorization of the main 

environmental areas impacted by climate change in the three RLW sites. These delineations include: 

freshwater aquatic systems; terrestrial systems; coastal and low lying areas; ocean systems; and 

agriculture. Following the categorization of impacted areas, the literature review was again utilized to 

identify specific impacts resulting from climate change for each area in the landscape. With this 

information, strategic plans for partnerships and organizations working in each of the three RLW sites 
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were reviewed to note which were currently addressing any of the listed climate change impacts in the 

delineated areas. 

Additionally, specific climate change issues and potential ways to remedy these efforts to 

enhance resilience were researched and compiled. The climate change issues included in this portion of 

the project were: invasive species; habitat shift/loss; drought/water availability; wildfire; sea level rise; 

coral health; and fisheries and agriculture. Current scientific findings on each of these issues were 

compiled to truly understand the magnitude of effects and thereby provide the most relevant remedial 

actions.  

Through this activity, we have identified five focus areas across the land and ocean systems in 

Hawai’i where impacts of climate change are being seen. Tables 4, 5 and 6 show potential climate 

change impacts across the landscape and the groups currently incorporating these impacts in their 

efforts each focus area. Organizations and partnerships working in each of the three RLW areas who are 

currently addressing any of the listed climate change impacts were highlighted.  Through research and 

personal  communication, a comprehensive list of efforts was created, however it is possible not all 

organizations and their actions are listed. Climate change impacts that are not highlighted in the tables 

below provide areas for actions and prioritization for communities and partnerships for future plans. 

Again, it is possible that some of the impacts not highlighted are being addressed, but were not 

submitted in the RLW organization polls. 

 Along with identifying key impacts of climate change across freshwater, terrestrial, coastal/low 

lying areas, and the agricultural sector, it was imperative to provide ways in which these impacts can be 

addressed with adaptation or mitigation efforts (Table 7). Many of the suggested modifications to 

current efforts that would enhance resilience are slight changes or additions to efforts already in 

progress, while others would take larger scale planning and funding. Seven key issues are outlined in this 

table along with an extensive list of potential modifications to current actions that organizations are 

taking, which would better address resilience. Up to date scientific findings are also included in this table 

to demonstrate the current knowledge regarding each issue. Finally, relevant and insightful examples of 

how other organizations and governments around the world are transforming their actions to better 

address climate change are included. 
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Table 4 Potential climate change impacts across the He’eia landscape. Highlighted impacts are those currently 
being addressed by listed organizations. 
Area Freshwater: 

Terrestrial water 
systems 

Terrestrial Coastal & low lying 
areas 

Ocean systems Agriculture 

Climate change 
impacts 

● Inc./dec. 
streamflow 

● Inc./dec. flooding 
risk 

● Inc. erosion, 
sedimentation 

● Drying of 
streambeds 

● Reduced 
groundwater 
supply 

● Decline in natives, 
inc. invasives 

● Longer periods of 
drought 

● Habitat, biodiversity 
loss 

● Hotter temperatures 
● Altered seasonal 

variation 
● Inc. of disease and 

pests 
● Inc. erosion 
● Damaged cultural 

sites 

 
 

● Flooding and 
erosion 

● Saltwater 
intrusion 

● Extreme water 
levels (SLR), high 
run up (storms) 

● Inc. natural 
disasters 
(intensity, 
frequency, impact 
from winds and 
rain) 

● Vulnerable fish 
ponds 

● Degraded 
infrastructure 

● Coral bleaching, 
disease 
outbreaks 

● Inc. 
number/intensi
ty of storms 

● Fish population 
shifts 

● Reef erosion 
from 
acidification 

● Changing 
circulation 
patterns 

● Altered salinity 
● Decrease in 

trade winds 

● Dec. crop 
productivity 

● Maladapted 
crop varieties 

● Irrigation 
issues 

● Flooding of ag. 
lands 

● Saltwater 
intrusion 

● Faster weed 
growth 

Organizations 
implementing 
current actions 

➢ Heˈeia Stream 
Restoration 
Project 

➢ Kakoˈo ˈOiwi 
wetland 
restoration 

➢ Lower Heˈeia 
Stream 
Restoration 
Project 

➢ Papahana Kuaola 
native forestry 
and stream 
restoration 

➢ Water to Watch: 
Lower Heˈeia 
Stream 

➢ DOFAW 

 

➢ Hawaiˈi Wildfire 
Organization 

➢ Heˈeia State Park-
Kamaˈaina Kids 

➢ Heˈeia Stream 
Restoration Project 

➢ Kakoˈo ˈOiwi 
wetland restoration 

➢ Lower Heˈeia 
Stream Restoration 
Project 

➢ Papahana Kuaola 
native forestry 

➢ Water to Watch: 
Lower Heˈeia 
Stream 

 

➢ Heˈeia State 
Park-Kamaˈaina 
Kids 

➢ Heˈeia Stream 
Restoration 
Project 

➢ Kakoˈo ˈOiwi 
wetland 
restoration 

➢ Lower Heˈeia 
Stream 
Restoration 
Project 

➢ Papahana Kuaola 
➢ Water to Watch: 

Lower Heˈeia 
Stream 

➢ Paepae o Heˈeia 

➢ Hawai’ian 
Islands Sentinel 
Site Program 

➢ Paepae o 
Heˈeia fishpond 
restoration 

➢ Super Sucker 
Reef 
Restoration 

➢ HIMB 
➢ Heˈeia Coastal 

Ocean 
Observing 
System 

➢ CO2 Monitoring 
buoys 

 

➢ Kakoˈo ˈOiwi 
kalo loˈi 

➢ Lower Heˈeia 
Stream 
Restoration 
Project 

➢ Papahana 
Kuaola kalo 
lo’i and 
agriforestry 
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Table 5 Potential climate change impacts across the West Maui landscape. Highlighted impacts are those 
currently being addressed by listed organizations. 
Area Freshwater: 

Terrestrial 
water systems 

Terrestrial Coastal & low lying 
areas 

Ocean systems Agriculture 

Climate 
change 
impacts 

● Inc./dec. 
streamflow 

● Inc./dec. 
flooding risk 

● Incr. erosion, 
sedimentatio
n 

● Drying of 
streambeds 

● Reduced 
groundwater 
supply 

● Decline in 
natives, inc. 
invasives 

● More, larger wildfires 
● Longer periods of 

drought 
● Habitat, biodiversity 

loss 
● Hotter temperatures 
● Altered seasonal 

variation 
● Inc. of disease and 

pests 
● Inc. erosion 
● Damaged cultural sites 

 

● Flooding and 
erosion 

● Saltwater 
intrusion 

● Extreme water 
levels (SLR), high 
run up (storms) 

● Inc. natural 
disasters 
(intensity, 
frequency, 
impact from 
winds and rain) 

●  Degraded 
infrastructure 

● Coral bleaching, 
disease outbreaks 

● Inc. number/intensity 
of storms 

● Fish population shifts 
● Reef erosion from 

acidification 
● Altered salinity 
● Decrease in trade 

winds 

● Dec. crop 
productivity 

● Maladapted 
crop varieties 

● Irrigation 
shortages 

● Flooding of ag. 
lands 

● Faster weed 
growth 

Organizations 
implementing 
current 
actions 

➢ West Maui 
Ridge2Reef 

➢ West Maui 
Mountains 
Watershed 
Partnership 

➢ DAR 
➢ NOAA 
➢ USGS 

➢ Hawaiˈi Wildfire 
Organization 

➢ Maui Land and 
Pineapple Co. Puˈu 
Kukui Watershed 
Preserve & Makai 
Conservation Lands 

➢ West Maui 
Ridge2Reef 

➢ West Maui 
Mountains 
Watershed 
Partnership 

➢ DLNR Forestry and 
Wildlife 

➢ Napili Bay and 
Beach 
Foundation 

➢ West Maui 
Ridge2Reef 

➢ USGS Coastal 
and Marine 
Science Center-
Santa Cruz 

➢ Hawaiˈi Humpback 
Whale National 
Marine Sanctuary 

➢ West Maui Ridge2Reef 
➢ Napili Bay and Beach 

Foundation 
➢ DAR 
➢ NOAA 
➢ USGS 
➢ Maui Nui Marine 

Resource Council 
➢ Project SEA Link 
➢ Coral Reef Alliance 
➢ Maui Coral Reef 

Recovery Team 

➢ Maui Land 
and Pineapple 
Co. Puˈu Kukui 
Watershed 
Preserve & 
Makai 
Conservation 
Lands 
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Table 6 Potential climate change impacts across the West Hawai'i landscape. Highlighted impacts are those 
currently being addressed by listed organizations. 
Area Freshwater: 

Terrestrial water 
systems 

Terrestrial Coastal & low lying 
areas 

Ocean systems Agriculture 

Climate 
change 
impacts 

● Inc./dec. 
streamflow 

● Inc./dec. 
flooding 

● Inc. erosion, 
sedimentation 

● Drying of 
streambeds 

● Reduced 
groundwater 
supply 

● Decline in 
natives, inc. 
invasives 

● More, larger wildfires 
● Longer periods of 

drought 
● Habitat, biodiversity 

loss 
● Hotter temperatures 
● Altered seasonal 

variation 
● Inc. of disease and 

pests 
● Inc. erosion 
● Damaged cultural 

sites 

● Flooding and erosion 
● Saltwater intrusion 
● Extreme water levels 

(SLR), high run up 
(storms) 

● Vulnerable fish ponds 
● Degraded 

infrastructure 

● Coral bleaching, 
disease outbreaks 

● Inc. 
number/intensity 
of storms 

● Fish population 
shifts 

● Reef erosion from 
acidification 

● Altered salinity 
● Decrease in trade 

winds 

● Dec. crop 
productivity 

● Maladapted 
crop varieties 

● Irrigation 
shortages 

● Flooding of ag. 
lands 

● Saltwater 
intrusion 

● Faster weed 
growth 

Organization
s 
implementin
g current 
actions 

➢ Kohala 
Watershed 
Partnership 
Restoration 
(Pelekane Bay 
Watershed) 

➢ UH Sea Grant 
Waiulaula 
Restoration 

➢ Hui Malama 
Loko I'a 
fishpond 
restoration 

➢ UH Hilo 
erosion 
modeling 

➢ Hawaiˈi Wildfire 
Organization 

➢ Kohala Watershed 
Partnership 
Restoration 
(Pelekane Bay 
Watershed) 

➢ UH Sea Grant 
➢ USDA NRCS 
➢ Kailapa Community 

fencing and  native 
vegetation project 

➢ Coral Reef Alliance 
cesspool 

➢ South Kohala Coastal 
Partnership 

➢ Hui Malama Loko I'a 
fishpond restoration 

➢ Conservation 
International 

➢ TNC 
➢ USFS 
➢ US FWS 
➢ UH Hilo 
➢ NOAA Habitat 

Blueprint/West 
Hawaiˈi Habitat 
Focus Area 

➢ NOAA Sentinel Site 
➢ NOAA NESDIS 

➢ Hawaiˈi Humpback 
Whale National 
Marine Sanctuary 

➢ NOAA Sentinel site 
➢ NOAA Habitat 

Blueprint/West 
Hawai’i Focus 
Area 

➢ South Kohala 
Coastal 
Partnership 

➢ Hui Malama Loko 
I'a fishpond 
restoration 

➢ TNC and Jeff 
Maynard coral 
resilience study 

➢ DLNR/DAR coral 
reef fish 
monitoring 
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Table 7 Common issues across the landscape and possible modifications to current efforts to enhance 

resilience. 
Issue Potential modifications to current actions Current findings Example plans/actions  
Invasive 
species 

-Outreach & education: invasive species management info. to be included 
in all public awareness programs in relation to CC 
-Reduce existing invasive species threats to increase the capacity of native 
species & ecosystems to adapt to CC (e.g. fencing if not doing it already) 
-Re-examine plans that aim to restore past conditions or maintain current 
species assemblages/distributions. Describe and embrace new 
configurations and species, mixes that will thrive in new conditions. 
- Prioritize invasive species removal in coastal system to minimize re-
introduction under sea level rise scenarios 
-Increased monitoring-scope, range, occurrence 
-Conduct risk assessment of any potential plant introductions (good 
practice) 
-Anticipate (using climate models/VA) and prevent range expansion of 
invasive plants 
- Advertise benefit of planting natives over ornamental species 

• Vorsino et al. 
201411 

• Somers and 
Asner 201212 

• Hawai'i and 
Pacific Islands 
National 
Climate 
Assessment13 

• Marrack, 201649 

• McNeely et al.  
200114 

• Kriticos et al. 201015 
• Burgiel and Hall 

201416 
• South Kohala 

Conservation Action 
Plan 

Habitat 
shift/loss 

-Consider assisted colonization/experimental relocation using species 
distribution models  
-Protection or conservation of remnant ecosystems through covenants or 
nature reserves 
-Captive breeding 
-Species reintroductions 
-Control invasives in future habitat 
-Control invasives and manage development in future habitat 
-Model habitat movement  
-Restoration of estuarine habitat and traditional Hawaiian fishponds as a 
sustainable food source, living shoreline, sediment catchment 

• Corlett and 
Westcott 
201317 

• Fortini et al. 
201318  

• Price et al. 
200719 

• 2009 California 
Climate Adaptation 
Strategy (CAS) 20 

Drought, 
stream 
flow, water 
availability 

-Create drought exercises to properly train relevant stakeholders and to 
offer a forum for information exchange (e.g. suggestions for improving the 
drought-planning process) 
-Community-based stream groups that take care of the streams 
-Prepare for overdraft subsidence, decreased water quality/pollution 
-Increased outreach to educate and prepare the public 
-Stand-Alone Drought Plans, actions taken by individuals, industry, 
government, before drought occurs to reduce or mitigate impacts and 
conflicts arising from drought 

• Timm et al. 
201421 

• Zhang et al. 
201222 

• Kundewicz et 
al. 201323 

• Colorado Drought 
Mitigation and 
Response 
Plan (2013)24 

 

Wildfire -Remote (plane, satellite) operational monitoring of forests 
-Plant drought tolerant plants/trees 
-Monitor climate effects on forest health and the effectiveness of 
management actions 
-Prohibit campfires in parks, beaches, camping grounds 
-Provide training on how to prevent and fight forest fires 

• Trauernicht et 
al. 201525 

• Ellsworth et al. 
201426 

 

• CAL FIRE Adaptation 
to Climate Change27 

• Williams et al. 200928 
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Table 7 continued Common issues across the landscape and possible modifications to current efforts to 
enhance resilience. 
Issue Potential modifications to current actions Current findings Example plans/actions  
Sea level 
rise 

-Plan for shoreline change/estuary retreat (needs modeling) and 
infrastructure flooding/inundation 
-Plan for less reef protection of shoreline over time (as coral reefs "sink") 
-Urge sewer infrastructure to replace cesspools/septic systems (onsite 
wastewater systems) vulnerable to rising water table 
-Plan for lack of drainage of ponds near SL (i.e. aquaculture ponds, 
fishponds, maybe raise bottom and sides) 
-Plan for decreased storm water drainage 
-Create living shorelines with wetlands that absorb floods, slow erosion, 
and provide habitat 
-Promote increased coastal setbacks-a prescribed distance to a coastal 
feature such as the line of permanent vegetation 

• Anderson et al. 
201529 

• Fletcher et al. 
201230 

• Fletcher et al. 
200231 

• Fletcher et al. 
201032 

• Reynolds et al. 
201233 

• Sea Level Rise 
Hawai’i34 

• Surging Seas: Sea 
level rise analysis by 
Climate Central35 

• Sea Level Rise 
Adaptation Strategy 
for San Diego Bay 
January 201236 

• 2009 California 
Climate Adaptation 
Strategy20 

Coral health -Expand marine protected areas around reefs 
-Proactively tailor activities addressing land-based pollution (e.g. 
sediment and nutrient delivery to nearshore waters) to consider climate 
change predictions/uncertainties 
-Integrate CC predictions and uncertainties into Hawaiˈi's comprehensive 
planning laws and procedures 
-Decrease the likelihood of negative fishing, diving, and other reef use 
impacts to key habitats and important functional groups of plants and 
animals (e.g. herbivores) by increasing law enforcement presence and 
regulatory compliance 
-Promote minimum impact reef use activities (e.g. appropriate fishing 
gear, catch-and-release fishing) and voluntary avoidance of bleached, 
diseased or otherwise stressed coral reefs 
-Identify and protect transition/alternative habitats that will provide for 
range shifts in distribution and abundance of species and habitats 
affected by CC 
-Determine and map areas of high and low resilience to CC in order to 
identify refugia and prioritize management efforts 
-Partner with stakeholder groups, such as the tourism industry, to 
understand CC implications, reduce climate footprint, and prepare 
adaptation plans 
-Reduce land-based sources of pollution through erosion control and re-
vegetation; identify erosion hotspots 

• Kittinger et al. 
201137 

• Munday et al. 
200938 

• Keller et al. 
200939 

• van Hooidonk 
et al. 20155 

• Bentivoglio 200340 
• Climate Change 

Action Plan for the 
Florida Reef System 
2010-201541 

• Great Barrier Reef 
Climate Change 
Action Plan 2012-
201742 

• EPA’s Pacific 
Southwest Strategic 
Plan for Coral Reefs43 

Fisheries & 
Agriculture 

-Reduce land-based sources of pollution and destructive fishing practices 
-Reduce destructive fishing practices, increase best fishing practices 
-Change fishing rules to protect reef-critical species 
-Implement temporary MPAs (‘try wait’ program) for other areas 
-Change timing or locations of fishing as species arrive earlier/later, or 
shift to new areas 
-Water supply and irrigation systems: retrofit and modify existing systems 
(Ag.) 
- Contemplate forest restoration of former agricultural lands where 
current/future conditions preclude productive agriculture 
-Use/create different crop variety/species (Ag.) based on climatic factors 
and inundation 

• Howell et al. 
201244 

• McIIgorm et al. 
201045 

• Bell et al. 
201146 

• Shelton 201447 
• Sriskanthan and 

Funge-Smith 201148 
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Lessons Learned and Looking to the Future 

Globally, 15 of the 16 warmest years on record have occurred since 2000, with 2015 topping the 

chart as the warmest year on record by 20%2.  It is widely accepted that Hawaiˈi is growing warmer3, 

with high temperatures in the ocean leading to two consecutive years of coral bleaching in 2014 and 

20154.  Looking to the future, high summer temperatures are projected to create severe bleaching 

conditions every year by about 2040, which is likely to substantially change the character of coastal 

ecosystems5. Changing ocean chemistry (ocean acidification) will inevitably slow coral growth and may 

weaken reef structure5, while the rate of global mean seal level rise (SLR) is approximately 3.4 mm/yr 6, 

and is predicted to accelerate7.  In fact, models project sea levels in Hawai’i to be a foot higher than 

current levels, and climbing, by 20508.  

Impacts of climate change in Hawaiˈi can be seen on the ocean and across the land, affecting 

plants, animals as well as humans. A main concern for humans is water supply, especially since 

measurements show that the dry season has grown longer and drier9. Considerable disagreement 

currently exists between climate models in terms of future rainfall, but any shift in rainfall patterns 

would result in stream flows varying from present day values.  Potential issues arising from altered 

rainfall patterns include flooding, decreased fresh water availability, drought and consequent irrigation 

shortages, decline of native aquatic species and increased populations of invasive aquatic species1. 

Changes in rainfall will interact with increasing temperatures in ways that could stress crops and lead to 

changes in upland forests.  Storm frequency and intensity have also been changing throughout the 

Pacific region10. Eighteen named storms were recorded in the Central Pacific in 2015, over three times 

the annual average2. Rainfall and wind speeds associated with hurricanes are increasing; meanwhile, 

storm tracks are shifting northward, putting Hawai’i at greater risk10.   

Due to human-caused warming of the global system, the climate in Hawaiˈi will transform in the 

coming decades to a new and changing state, different from the recent past.  Those working to conserve 

and enhance our environment should consider the range of possible impacts of climate change, examine 

their current efforts, and consider or devise reasonable modifications to current efforts that will achieve 

greater resilience to climate change. 

The Resilient Lands and Water Initiative in Hawai’i illuminated current partnerships who are 

working to conserve the natural lands and waters and prepare them for impending climate change 
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impacts. The Hawaiian Islands are immensely variable not only between islands but even within each 

individual island. Micro climates and regions create very different issues with unique consequences and 

solutions. In light of this, landscape scale solutions that may often work for a landscape in the 

contiguous United States where connectivity is not lacking would not hold precedence in Hawai’i or 

other island regions. Throughout the RLW project, many lessons were learned in terms of collaborating 

across organizations, disciplines and islands. Lessons learned throughout the RLW processes include the 

following: 

● Organizations may be doing resilience activities without knowing it. Individuals, 

organizations, and partnerships using our mapping products may discover similar projects to 

their own which are classified as resilience activities.  

● Many organizations have not yet integrated climate change into their plans. By giving 

examples of resilience activities, we can help organizations identify which activities are feasible 

to include in their existing management plans.  

● Even within a small geography like Hawai’i, often organizations are unaware of others 

doing similar activities across the landscape. Our mapping product clearly displays where 

partnerships are working and what they are doing in terms of resilience. Based on proximity and 

project type, organizations may be able to combine efforts to increase impact and potentially 

decrease costs. 

● Many organizations are already performing actions across the landscapes that are 

addressing one or more impacts of climate change. 

● Some of the climate change impacts are beyond control or scope of some 

organizations/partnerships. 

● Many existing organizational/partnership plans are not up to date with scientific 

findings. 

● There are numerous areas where efforts to address climate change impacts are 

overlapping, while ample areas exist where they aren’t being addressed at all. 
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Although the national Resilient Lands and Waters Initiative project is now completed, the efforts 

to enhance resilience will continue throughout the Hawaiian Islands. To aid in climate change education 

and action, an Esri Storymap was created to carry the resilience efforts forward. This online portal will 

be available for organizations and partnerships to utilize and build upon. Pages within the storymap 

detail the current efforts across the islands to enhance resilience not only on the landscapes but 

throughout the community. By identifying current efforts outlined in conservation actions plans, 

partnership agreements, community outreach programs, etc., leaders within the respective 

communities whether scientific, governmental, or grass roots may learn how to improve upon their own 

entities efforts towards enhancing resilience. The information provided in the storymap also 

demonstrates examples of resilience activities in specific ecosystems and regions that may be mimicked 

and potentially implemented in like circumstances elsewhere. Please visit the RLW storymap for Hawai'i 

here: 

https://piccc.maps.arcgis.com/apps/MapSeries/index.html?appid=014a6b52b8d64780a0117a229746b8

73 
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Appendix 

Scientific Studies: He’eia  

*Map number/letter corresponds to labels on Figure 3 
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Scientific Studies: West Maui 

*Map number/letter corresponds to labels on Figure 4 
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Scientific Studies: West Hawai’i  

*Map number/letter corresponds to labels on Figure 5 

 


