
 
Factors that enhance adaptive capacity:

Factors that undermine adaptive capacity:

Mesic & Wet Forests 
Climate Vulnerability Assessment and Adaptation Strategies for Hawai‘i AT 
VULNERABILITY

Drivers of Habitat Vulnerability
• Climatic factors and disturbance 

regimes: Drought, precipitation, soil 
moisture, air temperature, tropical storms/
hurricanes, wildfire, disease, volcanic 
activity 
• Non-climate factors: Invasive species 

(trees/shrubs, ungulates, pathogens/
parasites, social insects, mammalian 
predators, flammable grasses), residential/
commercial development, roads/
highways/trails, agriculture  

Mesic and wet forest habitat types are primarily sensitive to factors 
that impact moisture gradients and water availability, which can alter 
species composition and forest distribution, potentially reducing 
habitat extent. Disturbances (e.g., wildfire, storms, disease) can 
damage large areas of forest, resetting succession and increasing 
the risk of invasive species establishment. Invasive species can alter 
ecosystem processes and directly compete with native species, 
contributing to species mortality and reduced recruitment; other 
non-climate stressors also reduce habitat extent and fragment and 
degrade remaining forest area. Mesic and wet forests have relatively 
high public value and societal support, though management efforts 
are unlikely to significantly alleviate the impacts of climate change. 

PROJECTED FUTURE 
CHANGES 

POTENTIAL IMPACTS ON MESIC & WET FOREST 
HABITATS 

Increased drought 
risk, changes in 
precipitation, and 
reduced soil 
moisture 
Precipitation increase on 
windward slopes, 
decrease on leeward 
slopes 

• Changes in plant species composition 
(e.g., shifts towards herbaceous 
species) and altered forest 
distribution, especially near the tree 
line 
• Possible benefits to mesic and wet 
forests if precipitation increases  

Increased air 
temperatures  
+2.0°C (3.6°F) to +3.5°C 
(6.3°F), with greater 
increases at high elevations 

•  Increased evapotranspiration and 
associated water loss in plants, 
especially in lower-moisture areas 
near the upper tree line 

Changes in wind and 
circulation 

• Reduced rainfall and soil moisture at 
high-elevation sites, increasing water 
stress 

Increased frequency 
and strength of 
tropical storms/ 
hurricanes 

• Major forest damage and colonization 
of invasive plants in canopy openings  
• Possible extirpation of highly 
localized/endemic species 

Increased wildfire • Mortality in native species and 
increases in invasive grasses 

Increased disease • Expanded distribution of diseases 
that impact native species 

Volcanic activity • Wildfire ignitions and plant damage 
associated with volcanic emissions 
(e.g., volcanic smog or VOG) 

HABITAT DESCRIPTION 
Mesic forests on Hawai’i occur at mid-elevation sites between 1,000 and 2,000 m (3,280 and 
6,560 ft), and span both the windward and leeward sides of the island. Mesic forests receive 
1,270–1,900 mm (50–75 in) of precipitation per year and experience a seasonal drought 
period from May to October. Mesic habitats are typically dominated by koa (Acacia koa), 
‘ōhi‘a lehua (Metrosideros polymorpha), and lama (Diospyros sandwicensis) trees. Wet 
forests are found in two bands on the windward side of Hawai‘i; lowland forests are found at 
sites up to 762 m (2,500 ft) in elevation, and montane forests are found at elevations of 762–
1,830 m (2,500–6,000 ft). Wet forests receive over 1,900 mm (75 in) of rain per year, and do 
not have a significant dry period; they are typically dominated by ‘ohi’a trees. Both forest 
types have dense understories composed of shrubs, ferns, and sedges. 

HABITAT VULNERABILITY 

 Low     Moderate           High 

ADAPTIVE CAPACITY 

+ Relatively extensive habitat extent on 
Hawai‘i 

+ Very high species diversity and 
endemism  

+ Contains culturally rare sub-habitats 
+ Relatively high public value and 

moderate societal support 
+ Fencing and ungulate removal can be 

successful, especially at higher 
elevations 

-  Lowland forests are under increased 
pressure from human activities 

-  Reduced species abundance limits seed 
production and post-disturbance 
recovery 

-  Loss of pollinator and seed dispersal 
species reproduction, dispersal, and 
colonization of disturbed areas, 
increasing risk of extirpation 



ADAPTATION STRATEGIES FOR MESIC & WET FORESTS 
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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

Support implementation of existing 
biosecurity plans 

Augment native habitat through 
outplanting and seeding of 

temperature- and drought-tolerant 
species in post-disturbance sites and 

buffer zones 

Prioritize the planting of native 
species that thrive in a wide variety of 

conditions 

Change policy to allow the use of 
unmanned aerial systems to aid 

management efforts 

Increase small-scale testing to 
determine ideal site conditions 

(e.g., treatment area size) 

Look into community-based 
implementation options for new 

technology 

Increase education and outreach to 
instill community conservation ethic 

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

Increase biosecurity 
measures 

•  Support implementation of existing 
biosecurity plans 

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

Maintain intact, native-
dominated ecosystems 

•  Augment native habitat through 
outplanting and seeding of temperature- 
and drought-tolerant species in post-
disturbance sites and buffer zones 

Create a self-sustaining 
forest that requires limited 
or no on-the-ground 
human management 

•  Change policy to allow the use of 
unmanned aerial systems to aid 
management efforts (e.g., invasive control, 
mapping/monitoring)  

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

Facilitate transition of 
species into new areas as 
climate regimes shift 

•  Prioritize the planting of native species 
that thrive in a wide variety of conditions 
(e.g., generalists, resilient native/endemic 
species) 

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

Develop more efficient 
technologies/tools for 
habitat restoration and 
invasive species control 

•  Increase small-scale testing to determine 
ideal site conditions (e.g., treatment area 
size) 

•  Look into community-based 
implementation options for new 
technology 

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

Increase education and 
outreach to instill 
community conservation 
ethic 

•  Increase awareness of biocultural and 
ecosystem services 

•  Increase cross-sectoral partnerships and 
promote understanding of diverse 
perspectives 
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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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