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Weather data

of canopy & soil, and

fluxes
energy and moisture

Temperature & moisture

Sky brightness

Terrain brightness

from field expt.

LSP model

R−model
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Canopy

Air

Thatch z = 0

Node

1

2

3

Qt

Qc

4

Root zone

Solar flux TIR flux Sensible heat fluxLatent heat flux (Evapo-transpiration)

Precipitation

Drainage

Runoff
Qs

Soil

qh(n,n+1)qm(n,n+1)

qh(3,4)
qm(3,4)

n

z = depth in soil

qm = moisture flux between the nodes

qh = heat flux between the nodes

Qs = Soil-surface energy flux

Qt = Thatch energy flux

Qc = Canopy energy flux

n = depth of the lowermost  node
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Initialize soil and vegetation properties,

temperature and moisture profiles

Next time step

Weather forcings

Match boundary fluxes at
the surface using Newton 

Raphson Technique

Estimate new energy and moisture

moisture at the surface

Convergence
criterion satisfied?

 

a finite difference method

Last time step?

Exit module

No

No

Yes

Yes

(e&m) fluxes, temperature, and 

@ time = 0

@ time > 0

Calculate the new e&m fluxes, temperature,
and moisture at each node in the soil, using 
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Told θoldT = & θ= δT oldθT = Told (+/−) & θ= δθT = & θ= Told θold(+/−)

∆TCalculate L, H, qh(0,1), qm(0,1),  , and ∆θ
using the above T and    valuesθ

Calculate f(1), f(2),
       g(1) & g(2)

Calculate M0 , N0 0, E  , and F0

Calculate dθ/dt and dT/dt

Τ/dt+ d
newT = Told

θ/dt+ d
new = oldθ θ

δθ /   t and   T/   t satisfy 
convergent criteria?

δ δ δ

X0

Calculate f(0), g(0),
, and Y0

Calculate f(3), f(4),
       g(3) & g(4)

End

θ θ= old new
T = Told new

Yes

No
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Soil (semi-infinite, homogenous, smooth surface)

Canopy (non-scattering cloud)

Sky

Total brightness = Soil brightness + Canopy brightness + Sky brightness
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