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 Many applications of ET information
e Basic hydrology
e Water resources assessment and planning
* |rrigation management
e Regional climate modeling
* Terrestrial ecology

e Challenging problem
e Extreme spatial gradients in ET-relevant variables
* Need for high spatial resolution results
 Very few ET measurements



Strategy

 Map all variables needed to estimate ET

* Develop high resolution maps: spatial units
234 m x 250 m (770 x 820 ft)

e Make maps for each hour of the mean daily
cycle of each month



12 x 24 Hourly Maps + 24 Mean Annual Hourly Maps + 12 Mean Monthly Maps+ 1 Annual Map

= 325 Maps

for each variable




Penman-Monteith equation

s(R-G-Q,-Q)+pC VPD/r,,

S+)/(I‘C +raW)/raH

AE = evapotranspiration in energy units

s = slope of saturation vapor press vs. temp. curve
R, = net radiation

G = soil heat flux

Q, = sensible heat storage in air layer below ref. ht.
Q; = sensible heat storage in biomass

p = air density

C, = specific heat of air at constant pressure

VPD = vapor pressure deficit

y = psychrometric constant

r,, = aerodynamic resistance for sensible heat

r,w = aerodynamic resistance for water vapor
r. = canopy or surface resistance

AE



ET Estimation Strategy

e Components of ET calculated separately

AE

soil

— Soil evaporation

— Wet-canopy evaporation

AE

wet _canopy

— Transpiration

AE

transp

e ET = sum of the three components
AE =AE +AE

otal soil

wet _canopy transp



ET Estimation Strategy

e Soil evaporation

sA +,onVPD /(r +r )
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* Wet-canopy evaporation
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e Transpiration o
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VARIABLES MAPPED

Radiation Variables

Clear sky radiation

Cloud frequency

Solar radiation

Diffuse radiation

Albedo

Downwelling longwave radiation
Upwelling longwave radiation
Net radiation

Heat Storage Variables

Soil heat flux
Biomass heat storage
Air layer heat storage

Other Climate Variables

Air Temperature

Relative Humidity
Surface Temperature
Vapor pressure
Saturation vapor pressure
Vapor pressure deficit
Wind speed

Land Characteristics

Land cover type

Vegetation height

Leaf area index

Vegetation cover fraction

Canopy wetness fraction

Soil moisture constraint factor (transpiration)
Soil moisture constraint factor (soil evaporation)

Potential Evapotranspiration

Potential ET - Priestley Taylor
Potential ET - Penman-Monteith
Potential ET - Grass reference surface

Evapotranspiration

Wet canopy evaporation
Transpiration

Soil evaporation
Evapotranspiration
Latent energy flux



Estimating Solar Radiation

Clear-
_ Sky
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http://rainfall.geography.hawaii.edu/
http://evapotranspiration.geography.hawaii.edu/

http://solar.geography.hawaii.edu/

http://climate.geography.hawaii.edu/
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