


Key Question

How does land cover in upland Kona
affect coastal water resources?




Outline

*Hydrologic Ecosystem Services in
Kona, Hawair'i

*Rainfall and Throughfall

*Forest Structure




M
;
:




1000

1500




Study Location: Kona, Hawar'l
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Ecohydrologic Processes
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Figure from Brauman et. al. ARER 2007
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Key Findings

*Fog provides at least 30% of
throughfall

*Throughfall at the South site is
nearly 50% greater than at the North
site




Rainfall Partitioning by Forests
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Rainfall Partitioning bE Forests

Fog incorporated
directly onto water
film on trees

Interception by tree
canop
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Comparison of Hourly Precipitation
Above and Below Canopy
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Throughfall = 59% of Rainfall




Comparison of Hourly Precipitation
Above and Below Canopy
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Worldwide Throughfall Trends

 Broadleaf and Coniferous Temperate Forests
Throughfall = 69-89% of Rainfall

* Tropical Forests
Throughfall = 61%-95% of Rainfall

Cuartas, L.A., et al., Agricultural And Forest Meteorology, 2007.

Germer, S., H. Elsenbeer, and J.M. Moraes, Hydrology And Earth System Sciences, 2006.
Llorens, P. and F. Domingo, Journal Of Hydrology, 2007.

Crockford, R.H. and D.P. Richardson, Hydrological Processes, 2000.

Vernimmen, R.R.E., et al., Journal Of Hydrology, 2007.




Comparison of Hourly Precipitation
Above and Below Canopy

QuickTime™ and a
decompressor
are needed to see this picture.
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Example Storm Events in Pasture and Forest

— Pasture Rainfall
— Forest Throughfall
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Throughfall-Rainfall Relationships for All
Overlapping Days and for Storm Periods Only
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Adapted from Brauman, Freyberg, Daily. 2009 (in review)




Total Rain and Fog Input

(over 7016 overlapping hours)
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Average Hourly Insolation

Clear Sky - 2nd Summer
Clear Sky - 2nd Winter
=% North Site - 2nd Summer
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South Site - 2nd Winter
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Adapted from Brauman, Freyberg, Daily. 2009 (in review)



Frequency of Each Event Type

North Site South Site
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Frequency with which each event type
follows other event types at South site
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Adapted from Brauman, Freyberg, Daily. 2009 (in review)




Changes in Within-Site Spatial
Variation Over Time
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Adapted from Brauman, Freyberg, Daily. 2009 (in review)
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Image: KAB
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Kona Forest Composition
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Image: KAB

North Forest South Forest




Key Question

How does land cover in upland Kona
affect coastal water resources?




Conclusions

» Cloud interception can measurably
iIncrease ecosystem water availability

* Not all forests are the same: Vegetation
structure, including canopy height and
density, affects interception

— Land-use history
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Figure adapted from Brauman et. al. ARER 2007




