
 
Factors that enhance adaptive capacity:

Factors that undermine adaptive capacity:

Cultural Knowledge & Heritage  
Values 
Climate Vulnerability Assessment and Adaptation Strategies for O‘ahu

Drivers of Ecosystem Service Vulnerability
• Climatic factors and disturbance 

regimes: Air temperature, precipitation, 
extreme precipitation events, streamflow, 
stream temperature, sea level rise, coastal 
flooding, ocean acidification, sea surface 
temperature, wind/circulation, wildfire, 
riverine flooding, insects, disease 
• Non-climate factors: Agriculture/

aquaculture, groundwater development, 
pollution/poisons, invasive species, 
population growth, residential/commercial 
development, roads/highways/trails, 
recreation, energy production, water 
diversions  

This ecosystem service is vulnerable to climatic changes and 
disturbances that impact the health and integrity of ecosystems and/
or native species, as well as to impacts that damage or destroy 
valued cultural assets and heritage sites. Many non-climate stressors 
are linked to increasing human populations and associated impacts 
of changes in land use and the overuse of natural resources, which 
have fragmented and degraded natural habitats, exacerbating the 
negative effects of climate change. Cultural knowledge and heritage 
values receive relatively little public and societal recognition and 
support. However, the importance of this ecosystem service is 
increasingly being recognized and incorporated into management. 

PROJECTED FUTURE 
CHANGES 

POTENTIAL IMPACTS ON CULTURAL KNOWLEDGE 
& HERITAGE VALUES 

Increased air and 
water temperatures 

•  Increased stress in native species and 
shifts in species distribution 

Reduced precipitation •  Increased water stress, contributing 
to reduced ecosystem health and 
potential shifts in habitat distribution 

Unknown changes in 
extreme precipitation 
events, increasingly 
variable riverine 
flooding 

• Flood damage to valued landscapes 
and cultural/historical sites 
•  Increased erosion and downstream 
sediment deposition 

Reduced and/or 
more variable 
streamflow 

• Altered habitat availability and 
connectivity for native aquatic fauna 
• Reduced water availability for taro 

Increased rate of 
sea level rise and 
coastal flooding 
+0.4m (1.3 ft) to +3.3m 
(10.8 ft) 

• Altered fishpond and anchialine pool 
abundance, size, and distribution 
•  Increased saltwater intrusion 
• Damage to significant cultural sites 

Increased ocean 
acidification and 
sea surface 
temperature 

• Reduced calcification and altered 
distribution in valued marine 
organisms, impacting species directly 
or indirectly 

Changes in wind 
and circulation 

•  Increased fire spread due to high 
winds 

Increased wildfire • Habitat loss, destruction of cultural 
sites, and reduced forest access 

Increased insects and 
disease 

• Damage and mortality to native 
species, which may impact large 
areas 

ECOSYSTEM SERVICE DESCRIPTION 
Native Hawaiian cultural and heritage values are inextricably tied to the surrounding 
environment and ecosystem health, and a strong connection to place is maintained through 
stories of family and collective Hawaiian heritage, place names that hold cultural 
significance, and management of ecosystems and resources. Native Hawaiians place great 
value on mālama ‘āina (care for the land), and great cultural importance is placed on native 
species and management of ecosystems and resources. Many cultural practices utilize 
natural resources, such as the gathering of native plant and animal species for food, 
medicine, carving, tools, weaving, jewelry, hula or traditional dance, and ceremonial 
practices. 

ECOSYSTEM SERVICE VULNERABILITY 

 Low     Moderate           High 

ADAPTIVE CAPACITY 

+  Inherently resilient culture due to the 
need to adapt and change to survive  

+ Values are increasingly incorporated into 
management and restoration activities 

+ Access to land for cultural/traditional 
practices is protected within the Hawai‘i 
state constitution  

-  Not highly valued by the public or 
society 

-  Few opportunities for civic engagement 
-  Native Hawaiians are impacted by the 

ongoing effects of colonialism 
-  Adaptation is limited by poor 

implementation of professional 
assessments and management plans 



ADAPTATION STRATEGIES FOR CULTURAL KNOWLEDGE   
& HERITAGE VALUES 

 
 

Types of Adaptation Approaches Adaptation Strategy Specific Action
Resistance: Prevent climate change 
from affecting a resource. 
Near-term approach 

Protect natural 
cultural resources and 
native ecosystems 

•  Work with cultural groups to identify the 
best way to protect cultural sites (e.g., to 
use or not use signs to mark places) 

Resilience: Help resources weather 
climate change by avoiding the effects 
of or recovering from changes 
Near- to mid-term approach 

Perpetuate cultural 
knowledge and 
practices 

•  Maintain water availability for cultural 
groups to sustain traditional practices (e.g., 
lo‘i and spring use) 

Encourage local 
participation in 
preserving cultural 
resources  

•  Increase availability of cultural education 
and apprenticeships 

Response: Intentionally accommodate 
change and adaptively respond to 
variable conditions 
Long-term approach 

Anticipate and 
facilitate habitat 
migration 

•  Acquire land for mauka migration in 
anticipation of sea level rise, increasing 
temperatures, and precipitation changes 

Knowledge: Gather information about 
climate impacts and/or management 
effectiveness in addressing climate 
challenges 
Near- to long-term approach 

Identify community 
concerns about 
climate change and 
variability to help 
direct research 

•  Work with communities and cultural 
practitioners to identify the cultural 
resources most at risk 

Collaboration: Coordinate efforts and 
capacity across landscapes and 
agencies 
Near- to long-term approach 

Increase 
collaboration 
between researchers 
and the community 

•  Foster research with Native Hawaiian 
communities and knowledge systems to 
increase access to traditional ecological 
knowledge 
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Low                                  Moderate                 High 

Low F/High E High F/High E

Mod F/Mod E

Low F/Low E High F/Low E

Work with cultural groups to identify the 
best way to protect cultural sites  Acquire land for mauka migration 

in anticipation of sea level rise, 
increasing temperatures, and 

precipitation changes 
Work with communities and cultural 
practitioners to identify the cultural 

resources most at risk 

Foster research from Native 
Hawaiian communities and 

knowledge systems to increase 
access to traditional ecological 

knowledge 

Maintain water availability for cultural 
groups to sustain traditional practices 

(e.g., lo‘i and spring use) 

Increase availability of cultural 
education and apprenticeships 
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FEASIBILITY 
Ease of action implementation 

Further information and citations can be found in the Hawaiian Islands Climate Vulnerability and Adaptation Synthesis and 
other products available online at www.bit.ly/HawaiiClimate. 
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