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MCRT 1990

Figure 3: ray-traced simulation of plants and fractal sol
(processing time approximately 15 cpu hours on a Sun-4)

1990
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p: recollision probability
@. single scattering albedo of leaf
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Assuming p constant with n

2"d Order scattering: <
L =o(-p)
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Assuming p constant with n

Z.i=(U(1—P)+(U2(1—P)P+(U3(1—P)P2 T
_£=a)(1—pji+a)p+a)2p2 +:|
Ly
s o(-p)
i, l-pow

‘single scattering albedo’ of canopy
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o ‘simple’ p model fails for high LAl

e P not constant with n
 p becomes effective value

 How might we extend it?

« Seek conditions where P ~= constant with n
e ‘trick’ Is consider asymmetry
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Analytical 2-stream
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. 1-%w

© = 1 —¢w

T"=0-¢w)T

Van de Hulst (1974)
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1o Recollision probability (n=~c) as a function of optical depth 0.97(1 — e~ #*™))

R
o

— recollision probability .
— upward escape probability

- - downward escape probability
- - empirical fit .
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 There exists a ‘critical’ value of (+ve) xi at which
p Is effectively constant with scattering order
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o tau= 0.00 xi = 0.00 p=

0.00
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 Shown empirical evidence to support
hypothesis

e Can model canopy scattering under conditions

(1-po’
1 —pw?*

W(T) W, 5 — fcrit) —

e p takes ‘true’ value (infinite scattering order p)
p=p(,¢=0)
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« We wanted (e.g.) W(r,w, & =0) ...
e SO0 apply xi In reverse: (-9

1—-¢w
(plus scalar «a)

W =W, w, & =E4it)
Wo=w(,w, & = 0)

o — alW™
1 —&+4 EaW
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_(0=-Do . _A-po

O =

1—¢w 1 —pw*
Wo — aW™
1 —&4 EaW>
a=1, w=1

a is clearly fn of w

Which is a little unsatisfactory
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10 CANOPY LEVEL: = 01.00 £ =0 p. ;s = 0.37 RMSE = 0.0000
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10 CANOPY LEVEL: 7 = 05.00 { =0 p.;y = 0.78 RMSE = 0.0099

— canopy albedo
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CANOPY LEVEL: 7 = 05.00 ..t = 0.29 p.s = 0.80 p = 0.80 RMSE = 0.0003
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10 CANOPY LEVEL: 7 = 20.00 £ =0 p.;y = 0.86 RMSE = 0.0336

— canopy albedo
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e Interesting phenomenon p constant

e Uses similarity relations for w

« Known impactonrt
e But what Is Iimpact on p?

e |nteresting that solution provides true p
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Empirical evidence for condition of constant p

Can model canopy scattering under conditions, even for high

(1-po’
1 —pw*

W(T, W, 5 — ECTit) —

p takes ‘true’ value (infinite scattering order p)
p=p(¢=0)

W (t,w, & = 0) recovery needs more thought ...
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