
The 4th US National Climate Assessment:   
Hawaiʻi and US-Affiliated Pacific Islands 

Victoria Keener, PhD 
Research Fellow, East-West 

Center 
Hawaiʻi Climate Change Conference 
January 14, 2019 | PacificRISA.org 

1 



The National Climate Assessment: A 
Congressionally-Mandated Endeavor 

Global Change Research Act of 1990 (Section 106): 
 

• The US Global Change Research Program (USGCRP) began as a 
Presidential initiative in 1989 

• …not less frequently than every 4 years, the Council… shall 
prepare… an assessment which – 
– Will assist the nation and the world to understand, assess, predict, and 

respond to human-induced and natural processes of global change 
– analyzes the effects of global change on the natural environment, 

agriculture, energy production and use, land and water resources, 
transportation, human health and welfare, human social systems, and 
biological diversity 

– analyzes current trends in global change, both human- induced and 
natural, and projects major trends for the subsequent 25 to 100 
years.  

 

Presenter
Presentation Notes
The NCA is a Congressionally-mandated, quadrennial report that aims to integrates, evaluates, and interprets the findings of the Program (USGCRP) and analyzes the effects and current trends of global change for the subsequent 25 to 100 years. 




USGCRP: Agencies and 
Departments 

Department of Agriculture 

Department of Commerce 

Department of Defense 

Department of Energy 

Department of Health and Human Services 

Department of the Interior 

Department of State 

Department of Transportation 

Environmental Protection Agency 

National Aeronautics and Space Administration 

National Science Foundation 

Smithsonian Institution 

United States Agency for International Development 



National Climate Assessment Vision 
To advance an inclusive, broad-based, and sustained 
process for assessing and communicating scientific 
knowledge of the impacts, risks, and vulnerabilities 
associated with a changing global climate in support of 
decision-making across the United States 
 

NCA1 NCA2 NCA3 



NCA4  Vol. 2: Released on November 23, 
2018 (“Black Friday”) 

• Policy relevant, but not policy 
prescriptive 

• Places a strong emphasis on regional 
information and risk framing 

• Quantifies impacts in economic terms 

• Integrates international considerations 

• Assesses a range of potential impacts, 
helping decision makers better identify 
risks that could be avoided or reduced 

• Uses case studies to provide additional 
context and to showcase community 
success stories 
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Read and download the report at 
nca2018.globalchange.gov 



10 Regional Chapters 

• The “main course” of NCA4  
• Key messages were 

determined by the regional 
risks and values of the 
people living there 

• Chapters highlight options, 
challenges, opportunities, 
and success stories 
• Link climate trends to regional 

risks  
• Assess future climate change 

relevant to regional risks  
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Highly Influential Scientific Assessment 
(HISA) 

White House Office of 
Management & Budget 
(OMB):  
 

“Scientific information 
that will have or does 

have a clear and 
substantial impact on 
public policy or private 

sector decisions” 

• Stringent peer-review 
requirements 

• Meets legal federal 
guidelines for information 
quality 

• Synthesizes multiple 
sources of information and 
bridges  uncertainties 

• All data, authors, & reviews 
must be public 
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Presenter
Presentation Notes
Not only by directly informing policy and management, but by providing an authoritative synthesis of climate trends and impacts in the place where they live and in the sector they work in. Can be used to support higher level decision making and the need to address climate change impacts in the place they live.

The NCA reports are HISAs. For many Federal scientists, this might just be a box you check, but local decision makers need a single source of authoritative information they can cite for their decisions – lack time to look through hundreds of peer-reviewed papers and quantify uncertainty.

"Influential scientific information" (ISI) means scientific information the agency reasonably can determine will have or does have a clear and substantial impact on important public policies or private sector decisions. In other words, if there is disagreement over whether an impact has a high probability of occurring, then the impact is probably not clear and substantial, and therefore not influential. 

A HISA is a scientific assessment that: (i) has a potential impact of more than $500 million in any one year on either the public or private sector (the economic test); or (ii) is novel, controversial, or precedent-setting, or of significant interagency interest (the narrative test). 



Fig. 27.1 Hawaii and the U.S.-Affiliated Pacific Islands Region 
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• Over 2000 islands, ~1.9 million people 

• Varied governance: U.S. State, U.S. Territories 
(Organized and Unorganized), Commonwealth, 
and Freely Associated States 

• Max. elevations ranging from 33 ft (RMI) to 
13,800 ft (HI)  

• GDP per capita ranges from $3,400 (FSM, 2017 
est.) to $51,155 (HI, 2016 est.) 

• US Marine National Monuments, military 
installations 

• National downscaling efforts have not previously 
extended to HI, and still do not extend to USAPI 



Presenter
Presentation Notes
The PIRCA provides an independent regional umbrella organization for Federal, regional, and local entities to work together on reports like the National Climate Assessment. 




Survey Results – Focal Areas 

Ocean and Marine Resources (46%) 

Ecosystems, Ecosystem Services and 
Biodiversity (45%) 

Coastal Effects (37%)  

Indigenous Communities (29%) 

Freshwater Resources (27%) 

CUMULATIVE IMPACTS & ADAPTATION 

Presenter
Presentation Notes
Matched Lead Authors to focal areas with a 3 person integration/adaptation team.

Authors:
Keener, V., D. Helweg, S. Asam, S. Balwani, M. Burkett, C. Fletcher, T. Giambelluca, Z. Grecni, M. Nobrega-Olivera, J. Polovina, and G. Tribble, 



Inclusivity: Outreach and Participation 
Sector Survey (Sept-Oct 2016) – 136 
respondents  
Webinars (Oct 2016)– 35 participants 

Sectoral Workshops (Mar 2017) – 75 
participants, 2 days 

Honolulu Town Hall (Mar 2017) – ~70 
participants  

Guam Satellite Town Hall (Apr 2017) -  
~40 participants 

11 volunteer authors 

 
Over 350 people engaged in HI 

and Pacific Islands chapter alone 

Honolulu Town Hall 

Sectoral Workshops 
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Presentation Notes
“Regional Engagement Workshop”

All authors and participants were volunteers – there is no conspiracy of climate scientists getting paid to do this work. The report was completed in addition to everyone’s day jobs. 
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Fig. 27.2: Indicators and impacts of climate change in the Pacific 



KM1: Freshwater supplies for communities 
and ecosystems are threatened 

• Rising air temperatures 
• Changing rainfall 

patterns 
• Drought and flooding 14 

• Saltwater contamination 
• Food security 
 

Presenter
Presentation Notes
In Hawai‘i, temperature has risen by 0.76°F over the past 100 years, and 2015 and 2016 were the warmest years on record. Higher temperatures increase evaporation, reducing water supply and increasing water demand. In Hawai‘i, annual average temperatures over the past century show a statistically significant warming trend. Based on a representative network of weather stations throughout the islands, this figure shows the difference in annual average temperature as compared to the average during 1944­–1980, with red bars showing years with above average temperatures and blue bars showing years with below average temperatures.




The El-Niño 
Southern Oscillation  

• Main source of year-to-
year variability 
– EN = heat waves 

(summer), drought 
(Jan-Mar), tropical 
cyclones 

– LN = wet (Dec-Feb)  
• Can obscure gradual 

long-term trends 
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Presenter
Presentation Notes
The El Niño–Southern Oscillation (ENSO) phenomenon is a prevalent cause of year-to-year changes in climate patterns globally and in the Pacific Islands region. The El Niño and La Niña phases of ENSO can dramatically affect precipitation, air and ocean temperature, sea surface height, storminess, wave size, and trade winds. The strength of these ENSO-related patterns in the short term can make it difficult to detect the more gradual, long-term trends of climatic change.




Rainfall Trends in Hawaiʻi (1920 to 2012) 

• Statewide drying trend with more consecutive dry 
days AND wet days 

• Increased extreme rainfall events (1940-2010) 
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Fig. 27.6 

Presenter
Presentation Notes
Hawai‘i rainfall has been trending downward during wet and dry seasons for decades, with the period since 2008 being particularly dry. Statistically significant trends are indicated with black hatching. The sharpest downward trends are found on the western part of Hawai‘i Island. On other islands, significant decreases have occurred in the wetter areas. 

The set of global and regional climate model outputs available for the U.S. Pacific Islands region shows a range of possible future precipitation changes, with end-of-century rainfall projections under a higher scenario (RCP8.5) range from increases of to up to 30% in wet areas, and decreases of up to 60% in dry areas.




KM2: Climate change threatens terrestrial 
ecosystems, species, and services 

• 90% of native terrestrial 
species are endemic 

• SLR will affect nesting 
seabirds, turtles, and 
seals 

• The main HI islands have 
>1,000 native plant 
species 
– By 2100, >350 will no 

longer be in their optimal 
growing range 
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Fig. 27.7 -  Modeled number of native 
Hawaiian forest bird species for (a) 
current and (b) 2100 climate conditions. 

Presenter
Presentation Notes
Hawaiʻi is home to 31% of the Nation’s plants and animals listed as threatened or endangered, and less than half of the landscape on the islands is still dominated by native plants. Increases in air temperature are projected to have severe negative impacts on the range of Hawaiian forest birds. Avian malaria currently threatens this iconic fauna except at high elevations. However, as temperatures rise, these high-elevation sites will become more suitable for malaria.

The number of native Hawaiian forest bird species based on model results for (a) current and (b) future climate conditions. The future conditions are for the year 2100 using the middle-of-the-road scenario (SRES A1B). about half of the existing forest bird species across the state will lose more than 50% of their range by 2100




KM3: Sea level rise will increasingly impact 
coastal infrastructure, transportation, 

ecosystems, and communities  

• The rate of global SLR 
has accelerated, but the 
ultimate timing and 
magnitude of the 
increase is uncertain 

– Coastal erosion; Flooding, 
storm surge; Inundation; 
Saltwater intrusion  

• In 2017, the State of 
Hawai’i adopted SLR  
planning projections of 
3.2 feet by 2100 

– Regular plan updates 
needed 
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Figure 27.9 

O‘ahu, Hawai‘i u 

Presenter
Presentation Notes
This map from the SLR Report was completed in 2017 by the Hawaii State Climate Commission and was featured prominently in the National Climate Assessment. It highlights potential economic losses in the exposure area associated with 3.2 feet of sea level rise on the island of O‘ahu, Hawai‘i. Potential economic losses in the darkest red are estimated from $50 to 150 million dollars to are estimated from impacts to land and residential and commercial infrastructure. Highly impacted areas at risk of large economic losses include the U.S. Indo Pacific Command and military infrastructure concentrated in Pearl Harbor (black circle) and the vulnerable tourist areas surrounding Waikīkī (dashed black circle)




Economic Impacts & Decision Making 

• More than $19 billion of losses are 
projected statewide 

• 550 Hawaiian cultural sites lost 
• More than 6,500 structures and 

25,800 acres of land would be 
unusable or lost 

• ~20,000 displaced residents in 
need of homes 

• State of Hawai‘i and City of 
Honolulu created advisory 
“Climate Commissions” 
 
 

 
 

Fig 27.8 North Shore 
Flooding, Oahu 
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Hawaiʻi imports nearly 90% of its food at a cost 
of more than $3 billion per year (in 2004–2005 
dollars) 

hawaiianocean.com 



KM4: Rising ocean temperatures and acidification threaten 
fisheries, coral reefs, and the livelihoods they support  

• Coral reefs add ~$364 
million in goods and 
services annually  
– 2015 bleaching resulted 

in 50% mortality in 
western HI 

• Reefs are projected to 
bleach annually by 2040 

• Landings from the 
pelagic longline fisheries 
add over $100 million 
annually 
– Projected declines in 

tuna and billfish yields 
by ~2-5%/decade 
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Presenter
Presentation Notes
After the 2015-2016 El Nino event, over 50% of corals were lost in wester Hawaii. Coral losses exceeded 90% at the remote and pristine equatorial reef of Jarvis Island, which was surprising – not even pristine conditions could save the corals. 

Under projected warming of approximately 0.5°F per decade, coral reefs will experience annual bleaching beginning in about 2040 in Hawaii. Warming reductions on the order of the aims of the 2015 Paris Agreement are projected to delay the onset of annual severe bleaching by 11 years on average.  In the Hawaiian Archipelago under the higher scenario (RCP8.5), coral reef cover is projected to decline from the present level of 38% to 11% in 2050 and to less than 1% by the end of the century. This coral reef loss is projected to result in a total economic loss of $1.3 billion per year in 2050 and $1.9 billion per year in 2090.



KM5: Climate change affects the health, well-being, 
and modern livelihoods of Indigenous peoples of 

the Pacific 
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Fig. 27.11 

Fig. 27.12 

• Cultural heritage of 
interconnectedness with the 
environment 
– SLR impacts agriculture, 

coastal communities, food 
security, livelihoods, disaster 
mgmt, cultural practices (salt 
cultivation, fishpond 
maintenance) 

• From 2011-15, avg. of 12.5% 
of the Native Hawaiian 
population worked in 
tourism industries  

 

Presenter
Presentation Notes
The rich cultural heritage of Pacific island communities comprises spiritual, relational, and ancestral interconnectedness with the environment and provides land security, water and energy security, livelihood security, habitat security, and cultural food security. Climate change threatens this familial relationship with ancestral resources.

In Hawaiʻi, sea level rise has impacted traditional and customary practices (including fishpond maintenance, cultivation of salt, and gathering from the nearshore fisheries). Since 2014, Indigenous practitioners have had limited access to the land where salt is traditionally cultivated and harvested due to flooding and sea level rise. Detachment from traditional lands has a negative effect on the spiritual and mental health of the people

To identify adaptive management strategies for Molokai’s fishponds built in the 15th century, the nonprofit Ka Honua Momona’s fishpond restoration project gathered Hawaiʻi’s climate scientists, Molokai’s traditional fishpond managers, and other resource managers to share knowledge Documenting the kinds of governance structures or decision-making hierarchies created for their management can serve as a learning tool that can be shared with other island communities.




KM6: Compounding climate impacts mean that 
early interventions and adaptations will be more 

effective 
• Compounding impacts amplify risks on small and 

isolated islands 
• Recovery becomes increasingly difficult  
• Repeated shocks amplify stressors 
• Impacts with large uncertainty: public health, 

mental health, human migration, national 
security, conflict  

• Early action and social cohesion will help increase 
climate resilience 
   Collaboration!! 
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Presentation Notes
We are creating an “uninsurable world” – the more quickly we adapt and mitigate to the impacts of climate change, the more resilient our communities will become, and we will lessen our financial losses.



Regional Information Empowers Cities 
and States to Act 

• Cities and states need 
authoritative climate 
projections 

• Legitimate debate about 
how best to adapt to 
impacts, make tradeoffs 

• Regional chapters 
provide examples of 
communities and 
organizations across the 
country adapting  
 

DLNR news release November 28, 2018 (top); Honolulu Mayor 
Kirk Caldwell, NCA4 Authors, and CRO Stanbro November 26, 
2018 (OCCSR) (bottom) 23 

Presenter
Presentation Notes
Finally, the regional results from the NCA should be and are being used to empower cities and states to act, when there is a lack of federal leadership. This is a Federal HISA, and is the official climate assessment from the current administration, approved by 13 federal agencies and the White House OSTP.  

3 days after the release of NCA, Mayor of HNL held a press conference on the waterfront with 2 chapter authors to talk about climate impacts on the island and tough decision that would have to be made – coastal retreat vs. hardening in economically crucial areas like Waikiki. 2 days after that, the state introduced the idea of putting a price on carbon, and cited the executive summary of the chapter. 

The debate we should be having is how best to counter the impacts – not whether the impacts exist. The regional chapters make this point and provide examples of how different communities and organizations around the country are planning for adaptation and financing that adaptation.
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