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Table 1 The input parameters in PROSAIL model

HINZH Input parameter

HiN{E Input value

KPBHR TS XBH 53 /i Sun zenith angle and azimuth angle
S5 H- £ Average leaf angle( ALA)

M E AR EL Leaf area index ( LAI)

H R 4545 28 Leaf internal structure parameter

M43 % & & Leaf chlorophyll content (Chl a1 b)

ZEMUKJEE Leaf equivalent water thickness( Caw)

T & Leaf dry matter content ( Cm)

A e R EE Leaf linear dimension

AE WL Horizontal visibility

SN KT A4 WL /515 F8 Observer zenith angle and azimuth angle

+ 3 5T Soil reflectance( ry)

40.00, 136.74
15°,30°,45°,60°,75°
0.5,1,1.5,2,2.5,3,4,5,6
1.5
55 tg/em”
0.015 em
0.004 g/em”
0.06
20
0,0
2004 4E 4 H 15 B /N L 3R — 2k S i

The soil reflectance measured at

Xiaotangshan on April 15, 2004
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Fig-1 Relationships between VIs and LAI under different ALA levels
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Table 2 R®and RMSE of VIs— LAl relationship under different ALA levels
EVI NDVI RVI
ALA JKF B A B & HIE Pl A
ALA level Exponential regression Exponential regression Exponential regression Linear regression
R* RMSE R® RMSE R’ RMSE R* RMSE
15° 0.9822 0.4175 0.7974 1.1598 0.9573 0.6715 0.7378 0.9494
30° 0.9877 0.3638 0.8200 1.1313 0.9733 0.5116 0.7984 0.8324
45° 0.9946 0.2481 0.8538 1.0623 0.9756 0.3197 0.8754 0.6545
60° 0.9942 0.1122 0.9045 0.9065 0.9341 0.3405 0.9606 0.3678
75° 0.9717 0.3146 0.9652 0.6124 0.7979 0.8047 0.9837 0.2370
FER Total 0.6576 1.1562 0.7870 1.0112 0.8428 1.0283 0.8614 0.5441
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Fig-2 Relationships between VIs and LAI based on whole data ( N=44)
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Fig- 3 Relationships between VIs and LAI under different canopy geometries ( Neective/horizontal 14, Nopage=16)



9t TRBK A

524 %

H P AT AL SRR B 0 P 25 SR Dl R AR Y
PIELER, SR B X 3 MEHIEEE LA TEE
EROSE EHER K, NDVIL RV 5 LAT §94
THEMTEVI, 55633 K, A5 5, KB
SR VIs— LAI XEA THEMRES, KLl BV
5 LAT B PEARTHE o B3, R N 0.491 |
FHE T 0.65 D) b, HeiE KT 30%; X2 T, ND-
VI.RVI 5 LAT B4 PE N 32 BEEF 2 7 A b
BOMBFE T8RS, P B R (H
IR, (BT r A 20 o, AR SE M R Ay
BT SR, HTREIE R 2 AE B R A b, o ] 28 oy
LAI{EZ43AR7E 275 Z[a], }eif NDVI,RVI %

SR, NTTSEBEN1S LAT ARG, 1Lk
TEHTR AR — e R SR T, A A S ot 1 F
152 EVI 5 LAT MAAHREFFA ST NDVI,
RVI, HATRB R NASNE IR T 3 FhEZ R HRAL,
AR PIRRL Y AN [F] ) b Fb 2 (R A A 2 5
LRSI AR, [ AR 2 0 THEU A
WAERE 2 AU S 3R 45 [F] — R 2R P 38 i1 A
AIZE IR, g A1 L A R AT LB BIAS [ i £
T EVI 5 LAI X R [EH 2 RAER BEHmim kK
F NDVI— LAI 5 RVI— LAI Xt S8 T 3 3
o EVI 5 LA MRYERZALT NDVI ARV,

x3 TEMBEEET. Vis 5 LAT ERIAEE

Table 3 The estimated models of VIs and LAI under different canopy geometries

1
B . . .
Canopy geometry
*e y = 0.6865 230184 y = 0.1377 RN y=0.1008 +1.4778
Fotal R*=0.491 R® = 0.6856 R? = 0.6935

g it y = 0.4488 ¢* 211
Erective varieties Y= 0.6926
i) #Y y = 0.5865 21272
Middle varieties RY = 0,652
B R y = 0.3269 &% 2712

Horizontal varieties R>=0.657

y = 0.1239 ¢* 8% y = 0.1009 ¢ +1.6687

R?=0.8788 R2=0.7826
y = 0.2256 ¢ 7% y = 1.7266 ¢ %17
R® = 0.5536 R? =0.6227
y = 0.0449 "4 y = 1.6705 ¢ %%
R? = 0.7706 R2=0.7626
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Table 4 The estimated linear models of extinction coefficient ( Ky;) and average leaf inclination ( ALA)

SR R

Vis AHEBEARA Linear regression model Multiple correlation coefficient
NDVI Kapyy =—0.0062 X ALA +1.2827 0.9217
EVI Kpy; =—0.0095 X ALA +0.9069 0.9995
RVI Ky =—0.0006 X ALA +0.1897 0.9254

RO FEKRETHELRE K

Table 5 The extinction coefficient ( Ky;) under different canopy geometries

BRAURFAE Canopy geometry Kpvr K npvi Kpyr
%A Erective varieties 0.282 0.710 0.128
HrEA Middle varieties 0.364 0.784 0.135
P HH Horizontal varieties 0.366 0.768 0.133
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Influence of plant geometry on relationships between
LAI and VlIs in wheat canopy

TANG Yi"?, HUANG Wenjiang”, LIU Liangyun®, WANG Ji-hua’
(1. State Key Laboratory of Remote Sensing Science, College of Geography and Remote Sensing
Beijing Normal University, Beijing 100875, China: 2. National Engineering Research
Center for Information Technology in Agriculture, Beijing 100089, China)

Abstract. The variation of empirical LAI-V I relationship and the variation of the extinction coefficient
( Kyr) derived from Beer s law were analyzed by using PROSAIL model and canopy spectrum data across differ-
ent canopy geometry varieties (erective varieties, middle varieties and horizontal varieties) - Reflectance of blue
(B) at 450 nm, red (R) at 670 nm, near infrared ( NIR) at 830 nm were chosen to calculate 3 kinds of VIs
(Normalized Difference Vegetation Index~ NDVI, Ratio Vegetation Index~RVI, Enhanced Vegetation Index-
EVI)- The results showed that the relationships between VIs and LAI were affected by canopy geometries;
and they should be developed separately for different geometry types- However: the influencing degrees of
canopy geometries were different among NDVI, RVI and EVI. In particular, the EVI— LAI relationship
could be improved significantly (R ? increased over 3070 ) when canopy geometries were considered- The differ-
ence of NDVI— LAI relationship among different wheat geometries was slim and was displayed only when LAT
was lower than 3. The RVI— LAI relationship was more sensitive than NDVI— LAI relationship- When the
canopy geometry was erective; the estimated model of RVI and LAI could be changed from exponential form to
linear form, and the value of extinction coefficient ( Ky;) would be reduced. It was also showed that the se-
quence of Ky was Knpvi—= Kgvi—= Kgyi- Therefore. the influence of canopy geometry structures should not be
ignored in studying the relationship between LAI and Vs for different crop geometry varieties-

Keywords . winter wheat ; canopy geometry LAIL; ViIs; Ky



