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Estimation Models of Leaf Area Index (LAI) Based on Remote Sensing Image of CHRIS/PROBA

CAO Jian-jun et al  (Key Lab of GIS of Ministry of Education, East China Normal University, Shanghai 200062 )

Abstract The ESA-mission CHRIS-PROBA ( Compact High Resolution Imaging Spectrometer onboard the Project for On-board Autonomy) was
used for providing space borne imaging spectrometer and multiangular data to assess the LAl Five spectral vegetation indices (VI) were derived
from CHRIS-PROBA image, including normalized difference vegetation index (NDVI) , perpendicular vegetation index (PVI) , modified soil ad-
justed vegetation index ( MSAVI) , ratio vegetation index (RVI) , atmospheric resistance vegetation index(ARVI). Three hundreds LAI-VI correla-
tion models were established. The VI-LAI correlation coefficients varied greatly across vegetation, vegetation indices, as well as image angular. In
all models, from the perspective of angular, the best model is 0° image,R2 =0. 591, RMSE =0. 650, the worst model is - 55° image,R2 =
0.551,RMSE =0. 821, from the perspective vegetation types, the best model is coniferous forest, followed by the broadleaf forests, shrubs, conif-
erous forests and grasslands, from the types of vegetation model, exponential model is better than one regression model, from the perspective veg-

etation index, the best model is PVI, followed by MSAVI, NDVI, RVI, ARVI.
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MISR ( multi-angle imaging spectrum radiometer ) FlI CHRIS
(compact high resolution imaging spectrometer ) ‘% %% % 15 43 3¢
FRINABOCTEAL M A S , T[] I PG 445 5 R0 22 £ B2 S A
SSRGS S e o AR v i S R R, e IR AR
— A BB AR S A S B RS R A — R P AH G R R
CHRIS/PROBA &1t % | F iy — AT LA RIS 005 e i
2 A0 BRI 1) B BB I, AR B AR Z 1 TAE 7=, OF
HAs R g B vE, RS A= AL i
FOTHREMCE R & W E . 75— e 2 A 7E TRE—IK
PEARHRUR] —#  1) S ASAN TR A BE B AR, 704G DA B AR bR
SRS AR RS R SR R RO B . R B
FLEFFE A BME T CHRIS/PROBA %4 J5 47 1 & Fh &
FERIBR2AAT ST (B XS T ] CHRIS/PROBA i 4fi 76 42 it
ANFEHERESER LA J5 T F AN RARZ . i, B3 il ad e
WA RIS B, AN ) £ B AN [ A B 28 B LAT AR AR, Oy
SR PRl AR S B A 5 2 ML X LAT AR AR S 4
1 HARMXEHRAE
1.1 ARREABER FRXATIIER TARIES
“IE 2 FRHWIY B X (116°13745" ~ 116°54'24"E 28°21'
36" ~29°3"24"N) , i 124 278 km®, WF5E X FE MR FrBE
AIHBIE , TR A AR RIS A AR R A0 T 0, SRAE DXCAR B 32
TP TARGE Febe X, USRS I AR I e, 47 2
AUl 18 C LA PR KR 1341 mm FEFRARHTE4 ~6 H 177,
b FE AN AN IR SS MR AEAE TR B F-F S X, 7R3 5
o, BB S A RERCRETS , 23 ) o B M E R B I i



908 G AR e

2013 £

MREFREAR, T EAERCRAE R L 1
®1 RESEZER
HHBZE R SR BB

O Dicranopteris dichotoma, Woodwardia japonica, Cahnia
tristis , Paspalum notatum , Paspalurn wettsteinii , Vetiveria
nemoralis , Eriachne pallescens

HEAR Camellia oleifera , Rhododendron latoucheae , Lespedeza bi-
color ,Baeckea frutescens

e A

Schima superba , Elaeocarpus decipiens , Cinnamomum cam-
phora , Castanea mollissima , Liquidambar formosana , Euca-
lyptus spp.

Pinus raassoniana + Schima superba , Pinus raassoniana
+ Cinnamomum camphora , Pinus raassoniana + Casta-
nea mollissima

F ik

Bk

Pinus raassoniana , Cunninghamia lanceolata
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REIA 11 0.57 4.99 8. 11 2.09
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FEARCO. 979) > [ 4K (0. 919) > FEA (0. 799) > £ it Hk
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R4 LAIMBETEHE R

e A AFEfEE G R
BRI -55° _36° 0°
v GR SH BF CB CF GR SH BF CB CF GR SH BF CB CF
NDVI LIN 0.196 0.422 0.799 0.961 0.352 0.224 0.420 0.855 0.975 0.288 0.105 0.472 0.847 0.917 0.553
EXP 0.281 0.615 0.651 0.874 0.396 0.371 0.581 0.773 0.878 0.290 0.231 0.622 0.740 0.815 0.583
PVI LIN 0.298 0.485 0.860 0.959 0.354 0.408 0.493 0.938 0.965 0.152 0.257 0.694 0.919 0.979 0.526
EXP 0.360 0.672 0.734 0.934 0.419 0.520 0.645 0.784 0.906 0.182 0.373 0.799 0.902 0.924 0.581
MSAVI LIN 0.221 0.444 0.862 0.961 0.365 0.293 0.456 0.895 0.972 0.232 0.140 0.611 0.900 0.956 0.572
EXP 0.276  0.625 0.705 0.884 0.417 0.407 0.612 0.773 0.881 0.247 0.248 0.736 0.801 0.857 0.607
RVI LIN 0.142 0.407 0.745 0.943 0.380 0.169 0.412 0.819 0.973 0.311 0.036 0.487 0.784 0.840 0.597
EXP 0.190 0.591 0.557 0.843 0.413 0.273 0.573 0.677 0.860 0.298 0.118 0.635 0.592 0.740 0.599
ARVI LIN 0.111 0.322 0.748 0.945 0.353 0.126 0.354 0.816 0.968 0.343 0.020 0.182 0.800 0.872 0.583
EXP 0.166 0.482 0.603 0.83 0.378 0.235 0.531 0.755 0.846 0.315 0.091 0.321 0.662 0.759 0.585
AR fE EG 1 R
BRI 36° 55°
GR SH BF CB CF GR SH BF CB CF
NDVI LIN 0.125 0.413 0. 846 0. 860 0.514 0.207 0. 805 0.839 0.782 0.305
EXP 0.235 0.588 0.809 0.764 0.534 0.341 0.876 0.837 0.701 0.361
PVI LIN 0.250 0.652 0.881 0.947 0.564 0.325 0.860 0.880 0.884 0.311
EXP 0.352 0.797 0.89%4 0.912 0.600 0.443 0.906 0. 888 0.854 0.374
MSAVI LIN 0.158 0.537 0.896 0.8% 0.555 0.247 0.854 0.865 0.813 0.311
EXP 0.253 0.694 0.859 0.809 0.577 0.362 0.896 0.857 0.743 0.369
RVI LIN 0.061 0.400 0.799 0.748 0.563 0.167 0.838 0.814 0.683 0.314
EXP 0.139 0.572 0.677 0. 660 0.559 0.275 0.887 0.759 0.618 0.365
ARVI LIN 0.033 0. 156 0.792 0.797 0.536 0.110 0.751 0.826 0.725 0.352
EXP 0.096 0.282 0.731 0.684 0.528 0.211 0.834 0.824 0.632 0.393
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TE 25 DU A ) A (6] £ 2 FRAS [R)AF g 2 B A
SN 78 5 A BE RGP, AT B 28 A B A 78k 0° £
B RGBSy  LAT = 5. 405 826 x NDVI + 100. 655 x PVI —
60. 171 5 x MSAVI - 3. 289 59 R* =0. 766 4,RMSE =0. 938,

5 MAEEG EARE S R RIALY 0°f KA,
FEF Ay . LAT = 182. 988 8 x PVI —115. 032 x MSAVI - 5. 558 69,
R’ =0.930 7,RMSE =0. 411, 7F 5 ™A EEEG d, 17 Mok
PRV R Ry 55° ff BE UG, BTy : LAL = 124. 9 x PVI
—19.006,R* =0. 879 5,RMSE =0. 538, 7£ 5 P E G,
B AR 1 28 Y S A AL Sy 0° #f B RMR, B AL Sy < LAT =
24. 142 x MSAVI - 0. 930 2,5 R = 0. 956, RMSE = 0. 353,
165 AR EEEG H B EMOR Bl 28 8 B (AR 28y 36° £ /]
1% 5 # Jy. LAl = — 103. 51 x NDVI - 151. 512 x PVI +
254.821 5 x MSAVI +15.962 9, R* = 0. 638 7, RMSE =0. 972,



910 G AR e

2013 £

M R R AR T DI Y, 2278 L T s i
BEAD, G S i i T B A, 2 MR B S 2
TR EAT S A RS E MERIMERR BE . DR AT AR B A AR R ]
At ORI £ 2 S O° B TR TS 1 A A AR AL B A b By
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I PR s R RMSE

-55° B LAI =94.988 13 x PVI —46. 254 6 x MSAVI - 3. 067 95 0.540 6 1.236

HEAR LA =0.793 7 x exp(9. 199 2 x PVI) 0.671 8 0. 604

LN LAT =48. 285 x MSAVI —5.996 9 0.862 3 0. 830

ST AR [AI=2.617 1 xRVI -2.629 3 0.942 6 0.436

[RIFTN LAI =27.486 x PVI -2.605 9 0.3537 0.998

-36° b LAI =4.7761 8 x NDVI =120. 298 5 x PVI —63. 885 8 x MSAVI —5. 036 35 0.685 3 1.115

THEA LAI =0.790 1 x exp(9. 241 x PVI) 0.6452 0.531

[ A LAl =51.81 7 x MSAVI - 6.344 1 0.895 3 0. 604

AR LAI =10. 25 x ARVI +0. 208 4 0. 9682 0.495

[SHLW N LA1=9.434 5 x ARVI -1.302 3 0.3432 1. 104

0° i LAI =5. 405 826 x NDVI +100. 655 x PVI -60. 171 5 x MSAVI —3.289 59 0.766 4 0.938

HEA LAl =182.988 8 x PVI —115. 032 x MSAVI -5. 558 69 0.930 7 0.411

LN LAI =31. 169 x MSAVI -3.054 9 0.899 7 0. 787

B AR LAI =24. 142 x MSAVI - 0. 930 2 0.956 0 0.353

Ak LAI =0.072 3 x exp(18. 189 x PVI) 0.580 5 0.759

36° iy LAI =111.633 9 x PVI =57.591 1 x MSAVI —3.522 88 0.689 7 1. 094

TR LAI =170. 604 x PVI —99. 934 x MSAVI -5.791 2 0.905 5 0. 905

R AR LAT =38.299 x MSAVI —4. 844 1 0.896 4 0. 768

AR LAI =26. 086 x MSAVI -0.924 9 0.89 42 0.484

Ak LAI = —103.51 x NDVI —151. 512 x PVI +254. 821 5 x MSAVI +15. 796 29 0.638 7 0.972

55° i LAT =12. 0591 2 x NDVI +187.270 5 x PVI — 115. 519 x MSAVI -9. 500 23 0.652 7 1.294

A LAT =48.312 x PVI 2. 6449 0.859 9 0.439

¥ A LAI =124.9 x PVI - 19. 006 0.879 5 0.538

EF AR LAI =99. 964 x PVI - 11. 665 0.883 7 0. 678

[SHLW N LAI =0.100 7 x exp(17.29 x PVI) 0.373 6 0.959
3 QE -L/\ area index and canopy chlorophyll density[J]. Remote Sensing of Environ-
BTN FH 5 e 1 22 ) B dee SO CHRIS/PROBA A [3] EE;tI’SE;.OEI ’g6[()?él':]§6N Zl.7(23(-)mparison of broad-band and narrowband red
BAEM Y LAL A5 5 LR 4548 - 5oF T B b 1 Fhoks o, 2600 3 - and near-infrared vegetation indices[ J]. Remote Sensing of Environment,
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A - S5 EEIRIG , HAFIA R S 0. 540 6, RMSE
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2 — 364 BE G, AR R >4 0. 645 2, RMSE “40. 531,

ot T R MR, 000 F i 4 2 55° £ JE AR, HEARRL A R?
}10.879 5,RMSE 3 0. 538, Xif T WM B , 550 doe e 1) S
0°fREE RIS, HABIRIAY R R 0. 956, RMSE 3 0. 353, X F4F
B B, 200 J i 1) 2 36° £ IR, HAR R I R Oy
0.638 7,RMSE }y 0. 972 ; R e 25 1) 02 - 36° 1 i K%, LA
A R 7 0.343 2, RMSE 5 1.104,
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