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Chmate Influences on Water Resources
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Hawai ‘i Temperature Index
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Changes In Vertical Profiles
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Decline in Heavy Rainfall Frequency
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At High Elevations:
Dry Days Becoming More Common

Number of Zero Rain Days per Dry Season
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Stream Base Flow Also in Decline

STATION 16223000
KALIHI STREAM MEAR HONOLULU, DAHLU

ANNUAL BASE FLOW, IN CUBIC FEET PER SECOND
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Hawaliian Rainfall and the PDO
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Projecting Rainfall Change Using
Statistical Downscaling
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Projecting Heavy Rainfall
Frequency
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Projecting Drought Frequency

7/ Independent spatially-dependent variables
— dT, gphsoonpar A700nparV700hpar A*V7oonpar *U700npar Vi000hpa

Composites developed to get templates
Projection index quantifies pattern similarity

15t principal component used—condenses
Independent variables into a single time series

Projected for 131 monthly raingage stations
Focus on wet season: November-April



Probability of Dry Month

Projecting Drought Frequency
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Mean Annual Rainfall
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2011 Rainfall Atlas of Hawai'i
Department of Geography, University of Hawai‘i at Manoa
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Preliminary Projection Results
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Preliminary Projection Results
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The Orographic Cloud

Orographic Cloud

Orographic
uing Trade Winds

Trade Wind Inversion (TWI)

Lifting Condensation Level (LCL

Orographic Rainfall




Trade Wind Inversion
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TWI Trends

TWI also appears to be moving lower in elevation

Source: Cao et al. (2007)
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ge In Lifting Condensation Level
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Climate Change Influences on
Evapotranspiration

evapotranspiration =
transpiration + evaporation

 Moisture Availability —_—— 1
. transpiration
e Potential ET AH H
.. trees grass
— Solar radiation (cloud cover) |
— Humidity
— Temperature
— Wind

v groundwater
recharge




Lower Rainfall =2 Greater Solar Radiation

HaleNet sta. 153 mean monthly Solar radiation

Dry Summer 2010
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