
 
Factors that enhance adaptive capacity:

Factors that undermine adaptive capacity:

Stream Habitats 
Climate Vulnerability Assessment and Adaptation Strategies for O’ahu 
ULNERABILITY

Drivers of Habitat Vulnerability
• Climatic factors and disturbance 

regimes: Precipitation amount & timing, 
streamflows, drought, tropical storms/
hurricanes, extreme precipitation events, 
soil moisture, riverine flooding, wildfire 
• Non-climate factors: Invasive species 

(ungulates, trees & shrubs), residential & 
commercial development, pollution & 
poisons, water diversions, agriculture & 
aquaculture, groundwater development, 
roads/highways/trails 

PROJECTED FUTURE 
CHANGES POTENTIAL IMPACTS ON STREAM HABITATS 

Changes in 
precipitation; 
reduced soil 
moisture; variable 
drought risk; 
reduced base flows 
and more variable 
streamflow regimes 

•  Altered streamflow regimes, 
including reduced annual 
streamflow, increased number of 
zero flow days, and potential 
reduction in the number of perennial 
streams 

•  Reduced aquatic habitat availability, 
quality, and connectivity, potentially 
affecting aquatic species’ 
reproduction, recruitment, and 
migration 

•  Increased incidence of stressful, 
pool-like conditions 

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

•  Increased spates, flooding, and 
scour 

•  High flow events may help mitigate 
exotic species establishment and 
fish parasitism and promote native 
larval recruitment, although scouring 
can also temporarily affect native 
community composition 

•  Increased sediment and 
contaminant delivery, affecting 
water quality 

•  High flow events temporarily 
moderate stream temperatures 

Increased wildfire •  Increased erosion and 
sedimentation 

•  Increased runoff 

HABITAT DESCRIPTION 
O’ahu streams originate in the Wai’anae and Ko’olau Mountain Ranges and flow toward the 
coast. O‘ahu has 57 perennial streams, 29 of which flow continuously across their entire 
course. Perennial streams are typical in areas with higher precipitation and persistent 
groundwater discharge, and are most common on O‘ahu’s windward side. Streams on the 
leeward side of O’ahu are typically intermittent due to lower rainfall. High streamflow 
variability is common due to small catchment basins, steep slopes, and limited channel 
storage. Streams are critically important for all native aquatic fauna, including endemic 
‘o‘opu (gobies), ‘ōpae (shrimps), and snails. 

HABITAT VULNERABILITY 

 Low     Moderate           High 

ADAPTIVE CAPACITY 

+ Stream headwaters and mid-waters in 
decent ecological condition 

+ Natural flow restoration promotes biotic 
recovery 

+ Native forest restoration may help 
maintain streamflow in a warmer, drier 
climate 

+ Many non-climate stressors can be 
managed to reduce impacts 

-  Terminal and lower-mid stream reaches 
in degraded condition; 53 streams 
designated “water quality impaired” for 
high nutrients and turbidity 

-  Low native biodiversity and high levels 
of endemism increases vulnerability to 
impacts 

-  Streams compete for water with other 
human uses, and competition may 
increase in a drier climate 

Precipitation, drought, extreme precipitation events, tropical 
storms, soil moisture, and flooding affect water availability and 
streamflow regimes, influencing stream habitat availability and 
connectivity, as well as aquatic community assemblages. Many of 
these factors also affect water quality by delivering sediment, 
nutrients, and contaminants. Water availability can be further 
reduced by many non-climate stressors (e.g., development, 
agriculture), and development, agriculture, aquaculture, roads, 
invasive species, and pollution degrade stream water quality. 
Streams are able to recover with flow restoration. However, 
streams compete for water with many human uses, and low 
biodiversity (relative to mainland systems) and significant 
alteration and degradation of streams (particularly at lower 
elevations) increases vulnerability to climate impacts. 



ADAPTATION STRATEGIES FOR STREAM HABITATS 

 
 

Types of Adaptation Approaches Adaptation Strategy Specific Action

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

Reduce non-climate 
stressors that limit 
water supply 

•  Continue fencing to maintain water yields of 
one million gallons per day 

•  Retrofit existing infrastructure to reduce water 
losses and improve water conservation 

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

Restore streamflows 
to restore 
connectivity, stream 
quality, and native 
species movement 
and re-establishment 

•  Modify diversions to allow flow passage, 
particularly on high-use streams  

•  Modify culverts to accommodate extreme 
flooding 

•  Establish and enforce mandated instream flow 
standards in streams with multiple diversions 

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

Use assisted 
colonization to 
restore rare species 

•  Identify and prioritize suitable habitat based on 
factors that suggest long-term ecological 
sustainability 

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

Collect data on 
existing non-climate 
stressors 

•  Gather baseline information on the state of 
current diversions 

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

Create new/improve 
existing partnerships 
to increase capacity 

•  Improve data sharing within and between 
agencies 
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Modify diversions to allow flow passage 
	  

Establish/enforce instream flow standards 

Retrofit existing infrastructure 
to reduce water losses and 
improve water conservation 

(e.g., fix leaks) 

Gather baseline information on 
the state of current diversions 

Continue fencing to maintain water yields 
of one million gallons per day 

Identify/prioritize suitable habitat based 
on factors that suggest long-term 

ecological sustainability 

Improve data sharing within and 
between agencies 

 
Modify culverts to accommodate 

extreme flooding 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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