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Kona Climate Controls:

1. Protective Mountains (Block Trade Winds) 

2. Dry mauka zone (Trade Wind Inversion)

3. Land-Water Differences (Diurnal Wind Reversal)

4. Summer Heating (Convectional Rainfall)



1. Protective Mountains ( Block Trade Winds) 



Protected Kona 

NE Trades

Hilo 



Vog trapped below temperature inversion at 
5,500 ft. on Hualalai

January 16, 2004 at 9 am

2. Dry Mauka Zone ( Above Inversion)



Thermal Circulation: 
Kona diurnal land-sea 

breeze 

3. Land-Water Differences 



Keauhou, Kona – Early Morning or Afternoon?







4. Summer Heating     Convectional Rainfall 

Kainaliu average monthly  rainfall 
(1949-2005)
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Annual Rainfall 63 inches



What good are Forest Watersheds ?



Photo showing grass lands



State Land Use Districts

Urban 

Conservation 
Agriculture   



State Land Use Districts 

Urban 

Conservation 
Agriculture   





Mauka Hawaiian Forests Provide Essential 
Ecosystems Services: 

Clean Water ( Surface and Ground Water )

Flood and Erosion Protection 

Biodiversity Conservation 

Cultural Resources 

Recreation 





PHOTO: J. Jeffery



Water balance Inputs

Evaporation 

Rain 



Deficit 

Deficit 

Surplus  

Rainfall Evaporation

Rainfall Evaporation

Ground Water 
Recharge Zone 

Central Kona Generalized Annual Water Balance 
Western Slope, Mauna Loa & Hualalai







Louvered Screen Fog Interceptor



R+Ci =S+E+T+SF

R=Rainfall
Ci =Cloud-water
S=Canopy Storage
E=Evaporation
T=Canopy Throughfall
SF=Stemflow 

(typically>5% of rainfall)

Water Balance of the Cloud Forest Canopy



Canopy Throughfall



Rainbow Falls
Low and High flow



Serious Flow













Trouble in the Watershed







Ola i ka wai
 

a ka `ōpua.

There is life in the water from the clouds.
~Hawaiian Proverb
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