FE B AR R 4y 2
FERAMIH 1) JLRP LR 7 5t

a

AN 2 AT R

Homogeneous discrete

HEREBREXRAR TR AR ) R

X
o NRAAF B
o BRI T
o MEEfREP Bk bR, mikco,)

P2

o FERA R IXHR, Rl 2R

o RIS "
WA \ - kit

o WS A ER A R R

Heterogeneous turbid

TR AR )R TR AR )R

o Git/ERER
A I AR S Z S EE A R CERHRE0
A o, PR, B M I 5B AU AR BL
B Z, PRI .

. AR Heterogeneous discrete
BT Am A AR s LA Js B
» Homogeneous turbid (3947, £:{0/544)
« Heterogeneous solid (R4 SER4LE, ZMHGORE
pith]
» Homogeneous discrete (3%J%5). I H)
« Heterogeneous turbid (A2, &(a544)
« Heterogeneous discrete  (AR#347, )

RAMI(Radiation transfer Model Intercomparison)




FEPOR AR 7R

EPORBAE T R

R LS
KB, PUESIIE R +BUEE R
TR ALY 53 K YRR S Y
G K.

HRIB+EAETE > BHR A

¢ LAI(leaf area index)

A AL TR 77 A S TR R AR —
LA, .

LALGEW S GBS, 5 R B 7 ORI
TR . e T RIS O ] ) R AT
o SR Mol ERAASE N EHE .

« FAVD(Foliage area volume density)

R L AL AR TR ) AT, BT L/m.
¢ LAD(Leaf Angle Distribution )

W PR 2k 7 1) PR 40 AT, T U5 BB 15

BB BRI S K

bl 8
o M RAER, BLR
o RHERm RO R
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BHRERDR:
o TS ( Specification )
o KNS A4 B A (formulation)
o AERGFEAURED, EVHEALFIZAT (Implementation )
o EEHE WOk BURMES AT R AT AR B AT
PP (Evaluation )

The model is gradually extended so that its output conforms more
closely to empirical observations of real vegetation canopies.

It is also follows the principal of simplicity sometimes referred to
as ‘Occam’s Razor’ or, less formally, as Keep It Simple Stupid

i ZickeavA
« Assumptions of the conceptual model:

o ARMEm (AR, L3, K, T, 0K RESARIRK
P 5 5 (5 S 2 e AR S AL PR R ) o

o HWRE S AR TR A

o ORI IR A BH 8 ST A2 TF T DX kA 7] 3 8 ROAR T T AR L
PR%L.

« Note that all the assumptions are testable

« For the moment, however, we will simply accept them

(KISS)!
TR B — AR TR B — AR
VB R R A Why state the assumptions?

o NBHES RS
o GRS, BTk KB AR R e i e S Il

i,
o BRI TG R A PR DA

o RSB R TR, MR IR 2 2
.

Stating the assumptions explicitly achieves a number of
things, including:

1 We clarify in our own minds the fundamental
conceptual basis of our model(il: [ i )

2 We provide sufficient information for potential users of
the model to (ikHIAFE#)

i) understand its scope and limitations,
i) challenge its underlying assumptions, and perhaps

iii) derive an improved model in the future

TR B — AR

TR B — AR

o BERKIH ARV E & (CenfEb:, T3, K, T,
UK), BRI AN RO B ARG o

o NERE R PT S KB (reflectivity or
reflectance) 5 A HE . b4 R AR E B SR

o HBERAR ARG e TR SR 4 A, S
R S HIAT IZ L3

o WRRERAUIRAR S, BRI BIK S A 1, KRS
RO SR RO, SBOL RV, KERE
(positive feedback).

o SR b, REMR R A R TR A

o DRI, R BB I A PH A 2 3k e bt e 7 5 (A X T
FALL R B H

Formulating the model
« Imagine an area entirely covered by bare soil

Incident
solar
radiation

Soil substrate

 The fraction of incident solar radiation that is reflected
from this area is dependent only on the reflectance of the
s0il (0<p(W)soi < 1)

+ p(X)soi has the meaning “the reflectance (p) of soil varies
as a function of wavelength (L)'
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Formulating the model
» Imagine another area entirely covered by vegetation
(leaves) through which none of the soil substrate is visible

Incident Reflected

solar solar
radiation radiation,
P(Mrear

Leaf layer

» The fraction of incident solar radiation that is reflected
from this area is dependent only on the reflectance of the
leaves (0<p(M)eas < 1)

Enhancing the model

« Simple model portrays the surface as a single layer
(slab) in which the vegetation and soil lie side-by-
side

« Unrealistic representation of most vegetation
canopies

¢ Leaves are usually located above the soil substrate
« Implies that we really need a two-layer model

¢ Assumptions, scope and limitations of our model
are otherwise as before

TR B — AR

TR B — AR

Formulating the model
* Now imagine the case where we have a mixture of vegetation
(leaves) and soil
» Assume some fraction (0 < A < 1) of the total area is covered
by leaves and the remainder (i.e. 1 — A) is exposed soil

« If incoming solar radiation is distributed equally across
the area, the total spectral reflectance is given by:
PMiorar = ApMiear + (1 = A)p(M)sqi

Possible pathways

TR B — AR

TR B — AR

Plotting the results

NIR (0.85um) —=—

g
8
=
B
H
]
oy

04 0.6 1%
Fraction of ground covered by vegetation

Possible pathways

(i) reflect directly from leaf layer

(i) pass down through gap in leaf layer, reflect from soil
substrate and escape up through gap in leaf layer

(iii) pass down through leaf layer, reflect from soil
substrate and escape up through gap in leaf layer

(iv) pass down through gap in leaf layer, reflect from soil
substrate and pass up through leaf layer

(v) pass down through leaf layer, reflect from soil
substrate and pass back up through leaf layer
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Transmittance and absorptance

* Introduced two new phenomena into conceptual model of
Earth surface reflectance — one explicitly (transmission or
transmittance) and one implicitly (absorption or
absorptance):

¢ transmission is the_process by which radiation passes
through an object, such as a leaf

transmittance is the fraction of solar radiation incident
upon an object that is transmitted through it
absorption is the process by which radiation is
absorbed by an object (i.e. radiation that is neither
reflected nor transmitted)

absorptance is the proportion of incident radiation that
is absorbed by the object.

Components of 2-layer model

« Components of the two-layer model:
(I) A p(}‘)leaf
(iN) (1= A) p(M)sgi(1 = A)
(ii1) At(W)jgar P(M)soir(1 = A)
(iv) (1 = A) p(M)oit ATM)jeat
v) ATV ) eat P(Msoit ATV jeas

« Even if we ignore the 3rd, 4th and 5th terms, above, our 2-layer
model differs from the 1-layer case:

ApMear + (1= A) p(Mgoi (1-layer model)
A P(Wjea + (1= A) p(M)goi(1 = A)  (2-layer model) (i A% 1)

TR B — AR

TR B — AR

Formulating the model
« Use the symbols A, p(L),.,s @and p(A),; as before
« Define
* 1(M)ear — SPectral transmittance of the leaves,
* a(A),ear — Spectral absorptance of the leaves and
* a(A)s0 — Spectral absorptance of the soil

« Noting that
1= p(x)leaf + T(x)leaf + 0‘(7")Ieaf
and
1= p(W)soi + (Mg
assuming that the soil is completely opaque

Total canopy reflectance

« Total canopy reflectance sum of the five component terms:
pO‘)totaI =A p(}\)leaf+ (1_ A) p(}\)soil(l - A)
+ AT(}")Ieaf p(;\')sml(l - A)
+ (1 - A) p(}‘)scll AT(}‘)Ieaf
+ At(l)leaf p()")soil Ar(k)leaf

« Looks daunting, so let's substitute
CR for p(A)o (total canopy reflectance),
LR for A p(L),e4 (radiation reflected from leaf layer),
LT for At(L),es (radiation transmitted through leaf layer),
SR for p(L),,; (radiation reflected from soil substrate), and
gap for (1- A) (radiation passing through a gap in leaf layer)

TR B — AR

TR B — AR

Possible pathways

A Alteay AT()

Soil substrate

Total canopy reflectance
« Two-layer model now reads:
CR=LR+(gap X SR X gap) + (LT X SR X gap)
+(gap X SR X LT) + (LT X SR X LT)

« Note 3rd and 4th terms above are equivalent (i.e.
LT X SR X gap =gapX SR X LT), so we can simplify as
follows:

CR=LR+(gap X SR X gap)+2 X (LT X SR X gap)
+ (LT X SR X LT)
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Evaluating the output

NIR (:85am) —>—

]
g
&
El
E
3
w

02 04 06 (1t}
Fraction of ground covered by vegetation

Multiple Scattering
 Current version of the two-layer model is:
CR=LR+(gap X SR X gap)
+2 X (LT X SR X gap) + (LT X SR X LT)

» |nstructive to note that 1st and 2nd terms, above,
describe radiation that has interacted once with the
vegetation canopy — either the leaf layer (LR) or the soil
substrate (gap X SR X gap), but not both

» The 3rd term (LT X SR X gap) describes radiation that
has interacted twice with the canopy (in this case, the
leaf layer and the soil substrate)

e The 4th term (LT X SR X LT) describes radiation that
has interacted three times with the canopy (the leaf
layer, the soil substrate and the leaf layer again)

TR B — AR

TR B — AR

Actual vs. expected output

Vegemmion s (TAD

Multiple Scattering
* Radiation that interacts more than once with the vegetation
canopy is said to be multiply scattered (c.f. singly scattered)
» Common to refer to the scattering order:
 2nd-order scattering — radiation scattered (i.e. reflected or
transmitted) twice within the canopy,
« 3rd-order scattering — radiation scattered three times, etc.
« Improve the 2-layer model by incorporating higher-order (4th,
5th, . ..) interaction effects?
* 4th-order scattering: LT X SR X LR X SR X gap

TR B — AR

TR B — AR

Actual vs. expected output
« Expect spectral reflectance to have non-linear
relationship with respect to fractional vegetation cover in
both the red and the near-infrared parts of the spectrum
« Red wavelengths — relationship is indirect (negative)
* Near-infrared (NIR) — relationship is direct (positive)
» Both red and NIR exhibit an asymptotic trend, with the
red appearing to reach its asymptote sooner than the
NIR

« Discrepancy suggests that the 2-layer model is still too
simplistic

* Go back once more and improve the conceptual model,
updating the associated mathematical and computational
models accordingly

Evaluating the output

Up to 4*% order

[r] [ [ [
Practon of grocnd eovered by vegeiatin

Up to 374-order

[
Fracton ofgrocnd covered by vegeatizn
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Diminishing multiple scattering

 Taking 4th-order scattering events into account has had very
little impact on the output from the two-layer model.

» Reason? — 4th-order scattering component is the product of five
fractional values (i.e. LT X SR X LR X SR X gap)

* S0, if A= 0.5, p(W)jear = 0.475, T(W)ieyr = 0.475 and p(L)gyy =
0.125

Such that LR =0.2375, LT = 0.2375, SR = 0.125 and gap = 0.5
4th-order = 0.2375X 0.125X0.2375<0.125 X 0.5~20.00044

Contribution due to single scattering from the leaf layer is LR =
0.475X0.5 = 0.2375 (~ 550 times greater than that due to fourth-
order scattering)

Leaf Area Index (HTERIEHO
o 2R R TR B B -

« Leaves in each leaf-layer completely covers the
ground below, LAl =n X 1, where n is the number
of leaf layers (e.g. 2 X 1=2)

« Leaves in each layer cover half of the ground
below, LAl=n X 0.5(e.g.2 X 0.5=1)

TR B — AR

TR B — AR

Evaluating multiple scattering

Percenteontibution Ginge watering)
[ ———

|y e —
[ ——————

m
=
s
»
n
x
bl
wlf

[iE} o [ s 1
Fraction of ground covezed by vegetaion

Evaluating multi-layer models (43%)

Spectral reflectance

il 2 25

Leaf Area Index (LAT)

TR B — AR

TR B — AR

Multiple leaf-layer models
 Alternative is to increase the number of leaf layers
» Improved representation of 3D structure of real
vegetation canopies

Leaf layer 1

Leaf layer 2

Soil subsirale

Evaluating multi-layer models GEZ4})

Spectral eflectance

15 2 25
Leaf Area Index (LAT)
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R kAR
« Developed a number of multiple-layer models of
reflection from a vegetation canopy

» Sophistication of the models increased by including
¢ More leaf layers
* Higher-orders of multiple scattering

e Corollary — code became longer and more complex

Two-Stream Approximation

« Downward travelling flux:

gap

TR B — AR

TR B — AR

Rethinking the problem

« Problem of determining all possible pathways through
the canopy gets harder as more leaf-layers and higher-
orders of multiple scattering are incorporated into the
model

« Over 100 different pathways that solar radiation
can trace through the model canopy given three
leaf-layers and considering upto 7th-order multiple
scattering!

« Chances of us omitting or "double counting' certain
pathways is quite high under such circumstances

 Clearly, need to rethink the mathematical and
computational solution to the problem

Iterative Approach

Two-stream model of radiation transport through a multiple
leaf-layer vegetation canopy

TR B — AR

TR B — AR

Two-Stream Approximation
« Two ‘streams' of radiation, travelling in opposite
directions, passing through the canopy
« Upward travelling flux:

Two-Stream Approximation

¢ Code preamble and set-up boundary conditions

BEGIN {

# Total incident solar radiation

LDown[0]=1

Allayers+1]=rhoSeil;
Tllayers+1]=0;
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Two-Stream Approximation

» Main for loop varies fractional ground cover of leaves
per layer (N.B. same for all leaf layers)

» Next loop calculates the gap fraction and likelihood of
reflection or transmission from each leaf layer

action=0;coverFraction<=1.0;coverFraction+=0.1){

forli =1:i <=layers:i++ ){
gapli]=1—coverFraction;
Rlil=rhoLeaf.coverFraction;
Tlil=tauLeaf.coverFraction

Plotting the results (Red)

g

|
g

E

&
&

1 6
Leaf Area Index (LAT}

TR B — AR

TR B — AR

Two-Stream Approximation

» Next iterate to a solution for each leaf layer

for ( iteration =1:iteration <=20:iteration++){

LUp[i]=(LDown[i—1}-R[i]) +
(LUpfi+1]-gap[i]) +
(LUR[i+11.TIi 1)

LDewn[i]=(LUpli+1].R[]) +
(LDown[i—1].gap[i]) +
(LDown[i—1].T[i])

I

LUp[layers+1]=LDown[layers]-A[layers+1]

%210.8f\ n", coverFraction.layers, LUp[1])

Plotting the results (Nir)

1-Layer
2 Layer
3-Layer
4-Layer
S-Layer
6-Layer
7-Layer
8-Layer
9-Layer
10-Layer

Spectral reflectance

4 6
Leaf Area Index (LAT)

TR B — AR

TR B — AR

Kubelka-Munk Equations
» Equations that underpin the previous code commonly
known as the Kubelka-Munk equations

dit =— (S + K)ITdx + [LSdx (1)
dil = (S + K)ILdx + I1TSdx )

* where x is distance into the turbid medium, K is an
absorption coefficient, S is a scattering coefficient, I
is the upward travelling flux and IV is the downward
travelling flux.

Taking things further
e Can use the model to determine how much light penetrates
to different depths into the canopy
ground cover
ground cover

ground cover
ground cover —a—

Proportion of incident

Numkber of leaf layers traversed
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BaHER A
ARAL % i (Radiative transfer theory)
AR EE R T 2 MIF O AT E R (BT 2R
O AR (AR, B, hr AR
ALY LA B (KA R IR A 445 bR PR R A e

iHe

BRI UL, BEEMA AR, RO SRR
B LR D 5 I AR AT K
B TR 2 B

KMJ5 2
dE7 - + - +
———=—(a+y)E"+)E" +SF +S,F 1)
d-7)

ddE =—(a+y)E"+)E +SF +S,F° )
T

dF
d(-7)
dF*
dr

=—(K+S,+S,)F" 3

=—(K+8,+S,)F" @)

o HRIER, v WEUTERM, S,5S,5 80 TATEY M 5
B, O A T R R R, bRe17 52 IR
BT T, KO PA TR W R 2

TR B — AR

TR B — AR

O

dz = FAVD(z)dz

E"= Td¢j‘ L(z;+u,@)usinedo

ks

E™ = quﬁ‘z[ L(z;—p, @)usined @

TR B — AR

TR B — AR

R S AL AL (0 B Rl R AR AR B T R, (ER A
IR — N ——R iR, A EERE, H Al
AR LS KM S (DY A — R 8l

WL T5 1) KA A e (F)
E+
AN
z=0 i 2 T
g ESHEREE) Rl
|
I 1 =2
I
| AR Er) 73
z=-h g

K—M 5 25 L ) 4 B
UITTRE (1) i, E-Rssb g1 R AR R e -

© S oo PRI ORI T k2 PR

@ HEFIRS 1) BT T I

®  h BT HRGT ) B A RN R AT 5 S
M)

@ it (3) (4 RUIMEERST F B AL AR Koz
AT, BRI A AN T
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JUA%2HEA  (Geometric optical model) CT
x AR 2 b7 T P 4 .

HARLBR PR RN, WA KT
W F AR5

TR TP, HRE
BB

TEROR R — B

0 =i | —4

e Toun o]

I, = ©R? /cosO; = tR2secH;
I, = nR? /cosh, = nR?seco,

1 .
FErT A SR ARy T, = 5(1+ <i,r >)1“r

TR B — AR

TR B — AR

HEAS AL S ORI 55 91 B2 THT I IR«
] LU R R B

L, = K, L, +K.L + KL +K,L,

SREE: GRS BRI (KT Ly LR TR v
AR S AT e

RF#E: Li-Strahler JLf[2ERIAY
B P HER R R A AR, S5 T Jupp %5 25
e, FIRERRAE L.

GINAEER L[ 2 () EE A - Boolean JE3H

B BEAE DCIA A BEHLBCINAS KT, R ASKEH KSR T
Bloa, WIBA BN K T AA -

A= Ae NOW _ pea

K'=A / A=ep 72 BRI

TR B — AR

TR B — AR

e
b R
! j Rl /R
RN,
X
WERAE A L7 [ 7 (A2 e A R
Z’=(R/)Z n =(R/b)h

0, = tan(b/R)tan®;  6,” = tan"(b/R)tano,

Li - Strahler JUT 622 B0 h DY 23 B THIAR LG
XFT MG HEM

ﬂ')’lLy“ﬁh‘ﬁﬂELﬁj Kg — e_l[ri'*'rr_o(giﬂr%_@)]
AtE K =1—e

mwnE K =e e —e

$H 52 —
s K, =1- K, - K - K,
SRR, W SRR, % R R A

> GOMSHL R
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GO-RTHIAY: U2 i i S A A ) il
TE 2R P 21 4D O 2 [ B e A 28

A B «

© MEZREIBRIEE, a8 2 M Tl B 2 g SN, TSR 2 Ak

@ JUfAT TR, R ek B TR A A, 1 OB i
BURS, WS T ABHR A LA IR o

@ WELFBRE, WAMGEHPRIAE 8 (xy) , Him
FERNE (xy) » W SRBAT B e bR N E,,
E(X,Y)/Ey fHEFRZ PBLIABRE

RS T A TR B3 DAy AN T 7 752 ) B4 (K AR«

Py (0) =] &=y
A
5 RS S — 2
P =J. p(s)eds
0

ST RN EITEAR, AT CLV S AR R S 3L A

TR B — AR

TR B — AR

X, YN G A
CUETLEE gy =

o]

G =5[] 9w (x. V)

(x,y)eA

_Exy)
~ g Cow (% Y) = Yo

1
Egap = Z (X:';J).EAegap (X’ y)dXdy

KL S22 2 522 1
Rl Poap = ” p(x, y)dxdy

(x,y)eA

EEAFE (Gy) X NHENARISHE, WARP(xy) 25 S
WRAR IR, TP A 5 SOFAN SR SHIHRAEL A AN o

i 2H[ D LAI

In Situ Measurements of LAI

Hemispherical Photographs

FAR B R B — IR

TR B — AR

ST A ELE AL )2, Monsi MlSakei 1 56 8 CK R
AR 8 I E 7R

_ a-kL/cosé
Pop =€

Ser LM TAR AL, L M TIARAE 07 17 (KB LR
SHPAESE IR, 25/ SCRIStrahler sz SR B A #4515

S8 s
P.(s)=¢

o, o FORTERALR I REMIE S, ST imAE S i
S oA BT R BB AR A 5K

Tracing Radiation and Architecture of Canopies (TRAC)
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In Situ Measurements of LAI

Tracing Radiation and Architecture of Canopies (TRAC)

http://www.ccrs.nrcan.gc.ca/cers/rd/apps/landcov/beps/trac_e.html

THEAR R
« SRR T

FHBENLECE NSO E . J5 i R I
Tl P BT A, ARALRE, T RER

2N
o SR RS

B EEDE T Bl ol 246 s . KRS

MUY = A se g i, LUk S0

.

TR B — AR

TR B — AR

LAI-2000

Reflection from Canopy

Nadir view

Shaded and non-shaded areas
sza=33.7 deg

Background

Crown

TR B — AR

TR B — AR

o Open Forest

e Dense Forest

A

View Zenith Angle

Gap fraction

sza =45 deg

13
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sza = 63.4 deg.

TR B — AR

TR B — AR

Reflection from Canopy

Y EEAL Y TR ER 10 R
o SOk, T AR I AfE
o SERR KRR S R L35 T RN, SO WL RS

fRGIIE: SRR
R(Hl ’gv 1 (0) = fiso + fgeokgeo (el ’gv ’ ¢) + f\/ol I(vol (gl ’gv ’ ¢)

o ) R PEA%
o PR #%
RossThin (Z'#ri#2) . RossThick (X5
o JUf 24 4%
LiSparse (Z[HGi)  LiDense (Z5[GE%)
B0 % & R LiTransith%

TR B — AR

PRINCIPAL PLANE CROSS=PRINCIPAL PLANE
Sun Zenith Angle = 0 Degrees Sun Zenith Angle = 0 Degree
3f T
2
2 £
b Z a —
i fore
I
| I ——

80 -&3 -3 0 1 &0 90
View Zanith Aegla

B
5 LAk

Sun Zenith Angle = 30 Degrees

RN L
ESI2 /NI EAN
: £t

Jso. & Bﬂ‘l f0

3 0 X
Vi Tanith Angla
Sun Zenith Angle = 60 Degrees

T Rama-Thie

Hemal Value
Hemal Volue
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EOS-AMI1
EZ 1% /€ TIE RIS MODIS 7" MISR

across-crack [mager
+i- 1165 ken | atighs

* KFOV, ARFIRE | e
S T
(MODIS, POLDER)

o ALK —
A IS AN IR £ B 1k
%(MISR, ATSR,
SPOT, ASTER)
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T 250m/Sim
acros-track

nadir spatfal
resoluclan

i 275m —truck
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EHOERIRE — R

Forests
More trees-foliage means more shadows when
the density is low

Because transmittance in near-infrared is high
infrared shadows appear less shaded
than shadows in visible

Near Infrared

Red

Reflectance

LAI

EHOERRE — e

EHOERRE — e

B RN AN AR B A A, 1B AR A R
HI#E 1122 /> (abundance ) A% 7J (vigour)

Response of Red and NIR to LAI changes in crops

T T T — T —
18 1983 ALL VARTETTES Sor 1983 ALL VARIETIES
€3 um 9% wm

© 0.e3-0. L e.76-¢

I SR

1 F] 5 0
t 5 LEAF AREA INDEX

LEAF AREA INOFY

Martin and Heiman, 1986,
Photogrammetric Engineering and Remote Sensing

o

— a0

=40 -0 0 2000 A0 AL
Red Reflactance

EHOERRE — e

EHOERRE — e

croplands, grasslands

Near Infrared

Reflectance

LAI

o IR HFREL
1. tfE 2y
Pt R T LA g s

Normalized Difference Vegetation Index (NDVI)

NDVI

NDVI = Rir - Rr Saturation
R,+R,  problems

ir
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2.9 F B
DA DA S L9y, S8 LR SR, i
W, PR RAR SO R (R, R ) B
HJe Ak ) 1) 9 FLBEL A -
PVI =R, cosd —R,sind

Rir PVI
R
TPV 256 W 25 LAIZE R

Satellite-based LAI algorithm development
Canada-wide LAI map validation involving all five forest research centres
and several universities
(satellite: Landsat; ground data: TRAC)

Coniferous LAl - 3R

1800 4

1600 vty
s e - + Kananaskis
1200 . P .

;I p o Wiitecoun
o 1000 1

Frasardale
» Ointaria

50D
400
200
000

LAI

Chen et al. 2001, Remote Sensing of Environment

EHOERRE — e

EHOERRE — e

——- COTTON, LAl
--=--GRASS, kg/ha

NEAR-INFRARED REFLECTANCE FACTOR

0 ' 0?2 ! 0[4
[ ] REDREFLECTANCE FACIOR

Huete, 1988, Remote Sensing of Environment

Reflectance in the

LAI - Agriculture

Near-Infrared band(%)
E 8 8 8 8

EHOERRE — e

EHOERRE — e

T RS R ER M, Huete (1988)42 H T 11
T HE RS Soil Adjusted VI (SAVI)

SAVI :LR')L(n L)

(Ry +R, +L)
WormigesE s, L=0; MACmEpEE, L=1; —M&L=05

ir

Qi etal. (1994)iF— L4 ! T modified SAVI (MSAVI), &
B REAE A GBI, TER T — BRI Fe L

MSAVI = p, +05-/(p, +05) ~2(p, - p,)

Example LAI map

from Advanced Very High Resolution Radiometer (AVHRR)

Chen et al. 2001, Remote Sensing of Environment
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