
Factors that enhance adaptive capacity:

Factors that undermine adaptive capacity:

Food & Fiber 
Climate Vulnerability Assessment and Adaptation Strategies for Kaua‘i

Drivers of Ecosystem Service Vulnerability
• Climatic factors and disturbance 

regimes: Soil temperature, precipitation, 
UV radiation, tropical storms/hurricanes, 
surface winds, riverine flooding, wildfire, 
insects, disease, volcanic emissions 
• Non-climate factors: Residential and 

commercial development, pollution/
poisons, roads/highways/trails, 
groundwater development, water 
diversions, recreation, invasive species 
(parasites/pathogens, flammable grasses, 
amphibians/reptiles, mammalian 
predators, ungulates, trees, fish, social 
insects) 

Food and fiber ecosystem services are vulnerable to climate 
factors that reduce water availability and quality, stress native 
ecosystems, and limit plant growth and vigor, especially where 
they interact with other stressors. Species may also be impacted by 
disturbances (e.g., wildfire, insects, disease) that can damage 
habitats and infrastructure and cause direct species injury or 
mortality. Non-climate stressors reduce habitat extent, introduce 
pollutants, and diminish surface and groundwater sources, 
degrading habitat quality and availability for harvestable plant and 
animal species. Invasive plants and wildlife alter native ecosystems 
that harbor species harvested for food and fiber. Although food 
and fiber are highly valued by the public, societal support for 
management is relatively low. Food security in the Hawaiian Islands 
is limited, but some efforts to restore fishponds and increase 
traditional taro cultivation have been successful. 

PROJECTED FUTURE 
CHANGES POTENTIAL IMPACTS ON FOOD & FIBER 

Increased soil 
temperature 

•  Increased disease outbreaks 

Reduced 
precipitation  
Except for windward 
slopes 

•  Increased water stress in native and 
cultivated plants due to water stress 
• Reduced water quality and increased 
sedimentation in fishponds 

Increased ultraviolet 
(UV) radiation 

• Reduced plant height and increased 
biomass (response varies by species) 

Increased frequency 
and strength of 
tropical storms/
hurricanes and 
surface winds; 
increasingly variable 
riverine flooding 
 

• Crop damage/loss, including inundation 
and increased water salinity in taro 
fields 
•  Introduction of large amounts of 
sediment, nutrients, and contaminants 
into lowland/coastal habitats & 
fishponds 
• Damage to fishpond walls, boats, 
docks, and other infrastructure 
• Loss of forest vegetation and 
establishment of invasive plants in 
canopy openings 

Increased wildfire • Native habitat damage and erosion; 
conversion of forest to non-native grass 

Increased insects 
and disease 

• Damage and mortality in both cultivated 
and native species 

ECOSYSTEM SERVICE DESCRIPTION 
Food and fiber ecosystem services include cultivated agriculture, hunted/gathered natural 
resources, biomass (e.g., for green energy), and medicinal/cultural materials. Agriculture is one 
of the primary economic drivers on Kaua‘i, and the island supports commercial, organic, 
permaculture, and traditional Hawaiian agriculture. Cultivated crops include taro (Colocasia 
esculenta), tree fruits, berries, pineapple (Ananas comosus), macadamia nut, coffee, cacao 
(Theobroma cacao), and mahogany (Swietenia macrophylla, S. mahagoni). Taro cultivation, in 
particular, is extensive on Kaua‘i compared to other Hawaiian Islands, and fields in the Hanalei 
River Valley represent 60% of the state’s taro production. Native, non-native, and invasive 
species are all utilized for food and fiber. Some non-native and invasive species (e.g., pigs) 
compete with native species for resources, and can change the structure and function of native 
ecosystems, affecting conservation efforts as well as food and fiber availability. 

ECOSYSTEM SERVICE VULNERABILITY 

 Low     Moderate           High 

ADAPTIVE CAPACITY 

+ Some fishpond restoration efforts have 
been successful, and taro production has 
increased 

+ High public value 

-  Low societal support and little funding 
-  Low food security due to remote 

location and dependence on imported 
products 

 Low     Moderate           High 

Invasive species	  

Non-native species	  

Native species	  

 Low     Moderate           High 



ADAPTATION STRATEGIES FOR FOOD & FIBER 

 
 

Types of Adaptation Approaches Adaptation Strategy Specific Action

Resistance: Prevent climate change 
from affecting a resource. 
Near-term approach 

Preserve water 
supplies by 
increasing water use 
efficiency 

•  Investigate alternative agricultural crops that 
have economic benefits and capture water 
• Maintain aquifers by ensuring native forest 
cover 

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

Increase food security 
to build resilient 
cultural communities 

• Preserve salt making and taro production 
• Use community gardens to emphasize 
cultural traditions (e.g., planting/harvesting 
by lunar calendar, becoming kilo) 
• Use community gardens as pilot sites to test 
resilient crops 

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

Anticipate and 
facilitate habitat 
migration 

•  Identify critical infrastructure that needs to 
be protected or relocated 
• Protect upland areas for mauka migration in 
anticipation of sea level rise 

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

Increase 
understanding of 
water quantity, 
quality, and 
allocations under 
changing climate 
conditions 

•  Identify, map, and quantify groundwater and 
surface water conditions 
•  Improve understanding of drought impacts 
on water resources 
• Research options for water allocations under 
changing climate conditions 

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

Manage invasive 
species  

• Create an extension service to work with 
private landowners 
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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

Research options for water 
allocations under changing 

climate conditions 

Use community gardens to 
emphasize cultural traditions 

Improve understanding of drought impacts on 
water resources 

Identify, map, and quantify 
groundwater and surface water 

conditions 

Identify critical infrastructure that 
needs to be protected or relocated 

Preserve salt making and taro production 

Use community gardens as pilot sites to 
test resilient crops 

Protect upland areas for 
mauka migration in 

anticipation of sea level rise 
Investigate alternative crops that have 
economic benefits and capture water 

Maintain aquifers by ensuring native forest cover 

Create an extension service to work with private 
landowners  EF
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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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