
Factors that enhance adaptive capacity:

Factors that undermine adaptive capacity:

Aquatic Habitats 
Climate Vulnerability Assessment and Adaptation Strategies for Hawai‘i AT 
VULNERABILITY

Drivers of Habitat Vulnerability
• Climatic factors and disturbance 

regimes: Water temperature, precipitation 
amount & timing, drought, tropical 
storms/hurricanes, extreme precipitation 
events, saltwater intrusion 
• Non-climate factors: Invasive species 

(ungulates, trees and shrubs), residential & 
commercial development, water 
diversions, groundwater development, 
agriculture & aquaculture 

Aquatic habitats on Hawai’i are sensitive to climatic factors and 
disturbance regimes that reduce water availability, degrade water 
quality, or alter physical and structural habitat characteristics. Such 
changes can significantly reduce aquatic habitat extent and 
connectivity, affecting the health, recruitment, and survival of 
associated flora and fauna. Non-climate stressors often reduce 
water availability and quality, enhancing flow variability and 
reducing habitat extent. Hawai‘i’s aquatic habitats are relatively 
intact, although some low-elevation habitat areas have been 
degraded, altered, or lost. Aquatic systems are adapted to 
frequent disturbances, but high levels of endemism within aquatic 
fauna and restricted distributions of rare species increases 
vulnerability. 

PROJECTED FUTURE 
CHANGES POTENTIAL IMPACTS ON AQUATIC HABITATS 

Warmer water 
temperatures 

• Altered aquatic species growth, 
assemblages, distribution, and 
abundance 
• May favor invasive aquatic species 
•  Increased native fish mortality if 
temperatures are >35–40°C (>95–104°F)  

Changes in 
precipitation; 
variable drought 
risk  
Increased for low- 
and mid-elevation 
leeward areas, 
decreased for mid-
elevation windward 
areas 

• Drought and reduced precipitation 
reduce surface water availability, 
groundwater recharge, and critical 
flooding regimes: this may reduce 
aquatic habitat availability and 
connectivity, and stunt wetland plant 
growth 
•  Increased precipitation increases surface 
water availability and groundwater 
recharge and maintains critical flooding 
regimes: this may increase aquatic 
habitat availability and connectivity 
• Drier conditions may favor invasive 
vegetation and increase wildfire risk 

Increased 
frequency and 
strength of tropical 
storms/hurricanes; 
uncertain change  
in extreme 
precipitation 
events 

• Drive flashy streamflow regimes and high 
flow periods; high flows signal native 
recruitment, increase scour, cause 
temporary shifts in community 
composition and distribution, and deliver 
sediment and contaminants 
• Storm surge can exacerbate sea level rise 
impacts on lowland aquatic systems 

Increased saltwater 
intrusion 

• Reduces freshwater habitat availability in 
lowland areas, altering community 
composition, vegetative cover, and 
wildlife utilization 

HABITAT DESCRIPTION 
Aquatic habitats on Hawai’i include perennial and intermittent streams, freshwater 
wetlands (e.g., bogs and seeps), lowland-specific freshwater habitats (e.g., wetlands, 
valley bottoms, floodplains), brackish/saline wetlands, and groundwater systems. 
Aquatic habitats transport and supply water, sediment, and nutrients. Aquatic systems 
support a variety of native flora and fauna, including native sedges, migratory 
shorebirds, and endemic ‘o‘opu (gobies), ‘ōpae (shrimps), snails, and waterbirds. 

HABITAT VULNERABILITY 

 Low     Moderate           High 

ADAPTIVE CAPACITY 

+ High habitat extent 
+ Flow maintenance/restoration 

increases habitat availability and 
quality 

+ Some habitat areas are protected and 
highly managed 

+ Some management activities may 
help buffer climate impacts (e.g., 
native forest restoration helps 
maintain streamflow) 

+ Provide many ecosystem services 

-  Many habitats degraded or modified 
-  Native vegetation not resilient to 

repeated disturbance 
-  High endemism and restricted 

distributions of rare species increases 
vulnerability to impacts 

-  Some management actions may not be 
feasible in a drier climate (e.g., 
groundwater pumping) 

-  Face competing interests with 
development and agriculture 



ADAPTATION STRATEGIES FOR AQUATIC HABITATS 
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Types of Adaptation Approaches Adaptation Strategy Specific Action

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

Maintain/improve 
water quantity and 
quality 

•  Provide incentives for Hawaiian field systems to not 
be developed or grazed by cattle 

•  Investigate and reduce non-point source pollution 

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

Preserve water 
supplies by 
increasing water use 
efficiency 

•  Use Hawaiian field system to slow down water and 
increase recharge 

•  Improve rainfall capture to decrease groundwater 
withdrawals 

•  Maintain aquifers by ensuring native forest cover 

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

Protect current and 
future habitat 
 

•  Establish shoreline setbacks 
•  Identify and protect low-lying areas where wetlands 

can migrate 

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

Increase 
understanding of 
water resources and 
their value 

•  Increase monitoring of groundwater and surface 
water resources 

•  Increase knowledge of water needs of native 
ecosystems and species and the impact of water 
withdrawals on these resources 

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

Enhance existing 
and/or create new 
landscape-scale 
partnerships 

•  Review existing monitoring programs across 
jurisdictions to identify overlaps and avoid 
duplication of effort 

Low F/High E High F/High E

Mod F/Mod E

Low F/Low E High F/Low E

Review existing monitoring 
programs across jurisdictions to 

identify overlaps and avoid 
duplication of effort 

Increase knowledge of water needs 
of native ecosystems and species 

and the impacts of water withdrawals 
on these resources 

Establish shoreline setbacks 

Improve rainfall capture to 
decrease groundwater withdrawals 

Maintain aquifers by ensuring 
native forest cover 

Use Hawaiian field system to slow 
down water and increase recharge 

Provide incentives for Hawaiian 
field systems to not be developed 

or grazed by cattle 

Identify and protect low-lying 
areas where wetlands can 

migrate 

Investigate and reduce non-point 
source pollution 

Increase monitoring of groundwater 
and surface water resources 
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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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