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(1) Soil wetness (W) is highly variable over almost all 
length scales.

(2) The relationship between soil wetness and 
evapotranspiration is very non-linear at the local scale.

E = EP f(W),     0<W<1.0

Points (1) and (2) together mean that it is risky to use a 

grid-area averaged value of <W> to estimate an accurate

grid-area averaged flux, ie,

<E> =/= EP f(<W>)



Variability in W over a grid area with a river catchment

Note ïit is impractical to resolve soil moisture variability 

(~meter scale ) within AGCMôs (10-200 km)



E=EP f(W)
Note: This is realistic at the local (~0.1 - 5.0 m scale )



Approaches to calculating grid area E and W

Method I : Full resolution. Divide grid area into 106 cells, initialize with a 
Gaussian soil moisture distribution and calculate separate E and W
time-series for each cell. 

Accurate, expensive, impractical.
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Method III: Use a numerical distribution to represent the variability of W
within the grid-area using J bins (J=5,10, 50, 200, 500 ).

(i) Should be able to conserve information about soil wetness 
variability, hence improved accuracy, ie closer to method I.

(ii) Cheap, but must now store J numbers instead of 1 (<W>)

(ii) Problem with updating distribution at the end of each timestep


