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@ E 4 = A (tasseled cap triangle, TCT) -# T 42 4§ 4% (leaf area index, LAI) % {8 & 4 & %
— A R AR B T AR B E & 7 4T K (Red ) -3 41 4 (NIR) 3% B R 5T 5 41 B By 38 = |A] o
AAAERAEA A FE T LA E R R EEA L AW R K RAEA E . A X
F R K AE B S22 4, 30 iE 7 PROSAIL 42 A 3 K A5 7 B R 4T R A L0y & M, o b AL oy d
NG BHATEE 4T T PROSAIL EAE UK B R 4T F iy N5 B0 BTG B &
WAl EARE T KA HE TCT-LAl FEAHEA  Z L7 LAl ERREFTFNERER, FHL 07
Jf T Landsat 8 1 WorldView 3 45 # 17 K £5 H LAI RE. %4 £ & W . FlF &£ F TCT-LAI 4 &
A # AR R EN LAL 5 S0 LA B A B AT 0y & A X X & ,R?=0.76 ,RMSE =0.47;
5 Landsat 8 % LAL 5 JE %5 A48 ., WorldView 3 U 8 LAT {H3%56 Bl 2 A, 8304 £ B .
# Landsat 8 \WorldView 3 R4t % # 45 & X £ 1 km J§ #47 LAL K7, MODIS LAIL 7 & & &
BERGFENBRHERL.

K AU f, ML, PROSAIL BA , »F @ R4 4, WorldView 3

Tasseled cap triangle ( TCT)-leaf area index (LAI) model of rice fields based on PROSAIL
model and its application. LI Ya-ni, LU Lei” , LIU Yong ( College of Earth Environmental Scien-
ces, Lanzhou University, Lanzhou 730000, China).

Abstract: The tasseled cap triangle ( TCT)-leaf area index ( LAI) isoline is a model that reflects
the distribution of LAI isoline in the spectral space constituted by reflectance of red and near-infra-
red (NIR) bands, and the LAI retrieval model developed on the basis of this is more accurate than
the commonly used statistical relationship models. This study used ground-based measurements of
the rice field, validated the applicability of PROSAIL model in simulating canopy reflectance of rice
field, and calibrated the input parameters of the model. The ranges of values of PROSAIL input pa-
rameters for simulating rice canopy reflectance were determined. Based on this, the TCT-LAI isoline
model of rice field was established, and a look-up table (LUT) required in remote sensing retrieval
of LAI was developed. Then, the LUT was used for Landsat 8 and WorldView 3 data to retrieve LAI
of rice field, respectively. The results showed that the LAI retrieved using the LUT developed from
TCT-LALI isoline model had a good linear relationship with the measured LAl R*=0.76, RMSE =
0.47. Compared with the LAI retrieved from Landsat 8, LAI values retrieved from WorldView 3 va-
ried with wider range, and data distribution was more scattered. Resampling the Landsat 8 and
WorldView 3 reflectance data to 1 km to retrieve LAI, the result of MODIS LAI product was signifi-

cantly underestimated compared to that of retrieved LAI.

Key words: tasseled cap triangle; vegetation isoline; PROSAIL model; leaf area index; World-
View 3.
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T FR48 81 (1eaf area index, LAI) 45 B3 7K
MR by G e R A i P TR TR ) SR s 3R T AT
FRAG—2f0 Rl T i e A ROIR B RN i 4
AT 1K SR A A - A - R R 2 TR 5 R g
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B LAT ARSI T —Fh 25 v AT 0 5 ik AR ARk
FE T AF Ar PR TR W I A s € A4 T CYC-
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B LAY B = 5, Hod , MODIS LAT £0d 2 445 31
Iz B R

B LAL AR50 R 56 7 B 0 TR 3
A 8 78 X ( vegetation index, VI) 5 Hbu [ S0 LAI
ZI B STt O R AR, TE L1 -3 20 A0 I B I
SPRA SR ERE s )b AR 25 H VI B {EZ S LAL
SELZ AT R R A RD Wik
VI-LAL £55 50 1156 22 1A 1] 58 A % 5l )2 4 S A% i
AR LA 2 Ry FE A 3 FH A0 A 4 28 AU R 25 [
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FEFRBOAME—PE 7 H R, K22 H0iF 5% 3 T 48 %
FRERN ST LAL 55615 RO R A 4R 3R, Z 5 R4
F5e/ N LB R HRHA) ) o D) 30 47 o v AR B0 )
BT BAR R AR E T, A LA EAE G-
IE£LAM (Red-NIR ) 3 BOGIE 25 [a] i 2 238 X4, H.
FELEARG B S50 B8 2. an o] 5 50 A% S A
RUAST TS IS R LAT Z [ —— X B e R )
R AR FRRTT

IKFE R — Rl AR, A KIS SO Bk AR+
BRI AT L KA 1. BT, XK RS LAT f) 2 J8% S 1
DA R IE N 1 ROy T AR R KRG Y

ANRIA AR B BE A 1 R BE 45 22 S5 43 ) 14 B AS [R) 1 B
ASEL, Bl e 25l i 5 | A SR SHAG R AL n DL g
1 Ml 43X — [R]85, 41 Nguyen LR P A 411 -
5t )2 ( soil-leaf-canopy, SLC ) #i& %Y X%f 7K &% H 19
MODO9A1 S5 #8504 i 47 1 2= 75 #4 & . Campos-
Taberner 251" % Jf] PROSAIL R 5 A T4 22 % 4%
ARG A 1A T 36 %0 st o 7 X3k Y K R LAT R 47 2 3.
SR, e TS S A 28 % K RS I LAT 4 SO B 5%
HRTAI XA | I ELix SEHIF 58 R AR I T v 45 23 %
HEGLR, BAH BRI ST LAT RO
SO LT3R [ 7 b 5 X KR P R Y 7K B
SN AR SCEE A ST B 25 T3 T KRR T B JE
S IE ) PROSAIL 18 8 240 20 SR gy 7T
Red-NIR i Bt [ 5% 5 LAIL i TCT-LAT 258 28 $0(8
B, 8 0 R 5 43 B R 8 IR GE 18 Landsat 8 Al
WorldView 3 $H %t 77 5 rf T4 Y /K Fi i AL X LAT
BEATRCIE |, IF5 MODIS LAL 038 77 S ik 746 L.

1 ARMREHARTGE

L1 e AN

GRNEES S LA Re I AR P AR RV [
AT S AR i P 2 R 2 D B R A5 TR
£ 1100~ 1300 m , 4F- V-4l 8.8 °C , 4F -4 ok &
180 mm, BT [ P4 i) AR 5 ik S P, K 0 JRE X S 3.
i P/ R T B DA K e b AR T
R M ARBFH HUHE T AT 9 R KR 2
Frh X PEREHLY 10 km &b, JUAR[7 & 7™ 4% Xof 1]
MODIS LAT (1 km 73 #2) 7 i (19 3x3 %00

105°7'30" 105°8'0" 105°8'30" 105°9'0" E

1 WA
Fig.1 Sketch of study area.

A M E 7R MODIS LAT{ZIC(1 km) , 218 R /R /K FEMAE X The yellow grid denoted the 1 km MODIS LAI pixel, and the rice growing area was in

red color.



3978 NoH A A

28 %

1.2 ZBE = A -t T AR B X

X F— MR AL 21 T 204N B B AR s
FrABICE T Red (K5 -NIR (9N %) P Be S it %
H S Zs [l rh R 288 0T s TREE R 4501
3k b (5AKIRA L RIGITERSL) B =B
A, BIZRE = MR AR 1Y LAT RISEYY
M 20 2 F R, LAT D25 28 B9 I U AE Red-
NIR S5 3R R IR 28 [l oA 7 o A (I 2) , R A BE
ARHIZEFFE ABAFAT T H kD IR HHr i)
AR H LAL 2 0l 382k 1) 2840 = /7 Tt
R Bl A5 0 Bt 10 A b TR A B 6 88 2R T 348 0, LAT 55
(BRSSP IR I X, HAT 4T AN B S 3R ok
LAT (1536 58 0 5K ; 24 LATL IR 3 KT, 2060% BE
SR T B/ LAT S5 2850 75 A A A 1 T AR
P LAT 7EZE0E — A b A HUEE 9 o0 A i U S A 4R
e UEMISE R LAT B RO, L2200 0 R vk BAT A1
PRI BLA.

PROSAIL #5 Y J2& A 9 it 7 # ) PROSPECT
SEA PO Z B SATL e s A HE AR 3 T
L J2 T 52 0 AT A B 56 )2 R R AT PROS-
PECT #i A2 —Fh L T Allen BB AL A9 HOE
AR FHRASII: i 7E 400 ~ 2500 nm I B L H N
(07 1) R B S 3 S R AR 3 i e A
SH(N) M F A4 S5 B R S a
(Cab) KB PRI & (Car) O RTE
(Cbrown) Mt & /K& (Cw) . T & (Cm) ] K
AR P R 0T SN ) R AL SR A5 A . SATL AR 7R 2 5%k
— AR Suits AP RN ARG Z YA IR
NI — R B AR Sl 4 MR
TR i A e 2 1 PR SR L S S e S
B AR R J2 A XL 2 S 2R R 17100 SATL AR

IELLAMNE B R ST
Nir reflectance

BB R ST

Red reflectance
2 BRI LAT S HZ i
Fig.2 Tasseled cap triangle and distribution pattern of LAI iso-

line!'.

A SRR 2 BT (ALA) (LAT, 3N 1
(psoil) KT (hspot) \KBHR A (tts) WL
T0f (tto) FHXF AL (psi) .

AR SOM BT 1 WL 5 48 % PROSATL 45 14 41
TR IR 2 S A 38 0 A A8 AT SR ) B X A A 2
AT AE T IS E R | 1158 3 U B, R AR
IR AR KRR 7R [R) LAT {3830 FBl P e A% 75 4k
SR BB AN FIUA , U SO E B BLK
R J2 RS 238 R TS i T AR -0 2 S S
POKICHE A s N7 2800 = Ay - T AR AR (A = 7
KA L 2 S AU, PROSAIL 52 B4y A S 4
(% LAI, Cab . tts | ALA HSU{E R 1 520 B0 40 | 7K Fef 7 55
T 2 A FH ASTER 63 22 rp i 7K 7 + 45
T il 2 A5 40 AR B B Y i i) At 2 88, Car, Cw
Cm  hspot ,Cbrown N . tto , psi , psoil FJHU{H {5 Fl &%
LOPEX 93 4i8 )% ) .LOPEX 93 hi#y /4 b5 $Us
JE A R 25 51 23 B A WE 58 WP 0 (Joint Research Cen-
tre of the European Commission ) %5 [B] i H #ff 5 iy
(Space Applications Institute ) FE 7. iZ B HE AL 50
FRARAFNE AL ) 70 > 7 FEAS (14 A 4 1y 3L RN
A SESEIIME R T M RS R 0 3R
IR A3 EEAHAB AH 3 5 0 22 ARl o R E
()2 R AGADUAN [R] 2 B0 (R B 1) 7K e et 22 I 5 %8 0
H KA GHE th Lk A7V BC. 7R FE v, SR
BJ7 iR 22 (RMSE ) R AL BLDE 15 Hh £ 5 52
e LR 7E WA (483 nm) (4% (563 nm) £1.(655 nm) .iT
ZLHNIEBE (865 nm) EIZZLAM 1(1610 nm) JEHLL
Ak 2(2200 nm) Z[8] ) 22 5.

RMSE = | D\ (Pys = Piin)’ /1
i=1

Ky n BB P, 1 p, 23 0 R 5200015 it 26
FIBLRLGTE M 26 X7 1 Landsat 8 453 18 H 0 I K 19
FE
1.3 EEEE

TE B YE £245 Landsat 8 . WorldView 3 1 MO-
DIS LAI 77§ MOD15A2 (13545 h26v05) , FR T
(61354 2016 4F 8 H (% 1) 2% ENVI H1i1 FLAASH
F1 EBREE

Table 1 Remote sensing data

Hine ARECH mESHR B R BdRER

Date Date Spatial Projection Data

type acquired resolution coordinate level
(m) system

Landsat 8 2016-08-09 30 UTM_WGS 84 LI1T

WorldView 3 2016-08-07 2 UTM_WGS 84 LV2A

MODISA2  2016-08-12 1000  BRIAIEZXeR% 13T
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P53 3%} Landsat 8 . WorldView 3 g 4T R4
SRR AR B 3 IR

FIH MRT T H¥% MODIS LAT %4l ABK I 1F 5%
P % 45 Ry 0 FH Bl 55 R AER¥, 5 Landsat 8,
WorldView 3 %§#i& Ak br 22 P45 — 2, F4% MODIS LAI
77 B T U R T (0.1) B H 5y LAT EL{H.

FIH eCognition X} 5% X Landsat 8, WorldView
3 SARIEAT A E 3 2 AR KRR ) S R I ST
Ay AE K I AT 43 B0 52 BA 0 43 A 7K e ANl
IR FH PG 2, 5 245 B K R 1 0% s 508 B 210k |
UELT A1 B SR
1.4 SEEHE

TE P IR L2 N b 3ok, 9 A Al
) B ANBE R AE T E] R 2011—2016 4 7 H FA] 2
8 H ) (KRR 1 F R0 ) O30 — At 3o 7 I
B RS0 47, W st 18] >4 10 00—13:00, X
DNEE 2R 2 AL 45 K A 45 A B A et )2 s 3 %
LAI ALA [Cab &, HLARWLI 350 T .

1) S%JH ASD FieldSpec Pro FR i) GE{U 6T K
PR SR E KR el 2 TO0 A - 080 S5 1 e ik it A 7
T AR A 10 U R A S (B Ry B 2Ot %
Hdh.

2) KM Li-Cor 23 FIHIY 76 2 404X LAT 2000
DEE LAT,ALA S8 250 00 s, ) 2 N B335 % A B
Gy i SR EA T RO SR 4R AR R 1 IR
6L J2 TS S M (R 4 YR e J2 D 3 S 4
B, BRI RAE 3~ 5 AR, I % £ 4 B e SR P
PIEAE R WLINAEE 5% LAT ALA.

3) SR CCM 300 M2 AU R4 FE S BE I 3

AR BRI R E I 5 R I A2 U = R
BHEAE R ZAE R AT B Cab HU1H.

¥ F Trimble GPS :}Eﬁ?fﬁ{j, 3¢ B0 s L AR BR AT
R S ELNR e SURIIE 21 [P N A e £
T MR RARATEE BREE PR M ROEL SRR LA
LI k221 14) 2R B v JBE 0 0 7 57 £ A AR DGR L.

2 ERESH

2.1 PROSAIL FERE

FIH PROSAIL REAUAIL 7 AN FE A5 0 5k )2 S 5
OB A S8 LAL, Cab  tts \ALA HUECR ] 52300
Bl T 2015 4F DL X - 2% A b A7) o
(#2),Z% H ALY Cab A0 15, 45 40 R FE A5
Cab W' RLL S HAKAELS,55] ZEINARL. S 5%
LOPEX 93 ¥4 /%2 , # Z4 Car .Chrown .tto psi 435
WE NEEE 8.0.0.0; 5% Cw .Cm  hspot N psoil
BEE N AE S — U B AR f, R [0.018,
0.03].[0.001,0.01].[0,0.9].[1,2].[0,1],454k
AL HIBR 0.004,0.003,0.3 0.5 ,0. 1 KA ALL 4 7K
TR 568 2 D' Tl 208 R S % il e AT RS, /D 3
ATLAE W OGS -5 S0 6% 7 A R T A
FEARYIG | ZRUITEAR AL b 2R 7K AARN 1 OG5
IKFFA AT S T AR R 4P, PROSAIL #i81 iy 2
BRI R L5 . i T 45 B R o 7 o5
ANTA] AEARHR S B 1S Hh 4 (CANFE AT a b c) TEDK
1+ 900 ~ 1400 nm 315 Bl P -5 SE D' % ph 2 A 25, (2
T AR EEAS K.

MRS 5 S0 1 RMSE {B & /N, XF
I Y PROSAILASE 2 v 4 2 880 i U 41 R 2 B 7R .

&2 HEBLLIE S LASLIE R RMSE /N PROSAIL REBZSHCERMRELER
Table 2 Calibrated results of the range of the PROSAIL parameters when the RMSE between the simulated and measured

spectrums was minimum

Femgns  REHM N ERUK Cm Cbrown  K#I% b MgHF  obmM igER K T HERT HTR
Sample Acquisition JELE (g~ (pg - Raa hspot Eiigid i KIif A psoil RE

No. date Cw cm?) em?) Car LAL* Cab * ts * ALA * RMSE

(em) (pg - em™) (pg-em™?)

a 2011-08-21 1.0 0.02 0.010 0 8 0 2.75 25.0 31.0 55 0.1 0.0162
b 2012-07-28 2.0 0.03 0.001 0 8 0 4.70 50.0 38.1 57 0.8 0.0030
c 2013-08-14 1.0 0.03 0.007 0 8 0.6 3.43 25.0 33.0 55 0.8 0.0078
d 2015-07-24 1.5 0.02 0.001 0 8 0 3.65 31.0 38.5 53 0.5 0.0061
e 2015-07-27 1.5 0.03 0.001 0 8 0 2.20 51.0 33.1 61 0.7 0.0058
f 2016-07-20 2.0 0.03 0.004 0 8 0.3 3.17 41.2 13.2 59 0.5 0.0048
g 2016-07-20 2.0 0.03 0.001 0 8 0 3.16 44.5 13.2 63 0.3 0.0072

psoil ; THEFF Soil parameter; Cw: M- & /K& Leaf water content; N: M F 25 B4 Leaf structural parameter; Cab: H-4%Z & & Chlorophyll con-
tent; LAL; MTFFE%L Leaf area index; hspot: 5 K Hot-spot parameter; Cm: T4 i & & Dry matter content; ALA; FHJIH{Hffi Average leaf
angle inclination. [i] The same below. * FR/RSHURIER A SIS, B R d~g 1Y Cab o SEINECHE B a~c (1 Cab ARERIRE(E * in-

dicated the parameter value came from the measured data; values of Cab in samples d—g were ground-based measurements, and the values of the samples

a—c were determined by the model.
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Fig.3 Comparison of the PROSAIL simulated spectra with the ground-truth spectra of rice canopy.
I . BEROERE I ZE Simulated spectral curve; II . SEMERE T2 Ground-truth spectral curve. a~g KR 7 7K G UL AE a—g corresponded to 7

spectral observation samples.

THEAL a MREHE 56 BRI (29 60%) , 15 S /K AAR XS
TKAEIE J2 19 Ot 3 52 e A K, BRI, RMSE fH 8 K
(RMSE=0.0162) , 7E[&] 3 LB M40 13 il £ 7
IELTHMEE B 2 SEETE M2 BRAE AL a Oh AR
J) RMSE {HE)/NF 0.01. 94 B PROSAIL #5571 5 F
TR Z G AR AL
2.2 ZBE —fA-LAL RS R A Rk R 0 ST

FIF sobol 412 % PROSAIL #5581 2 $ i 17
TRURME T (] 4) 25 R R B, Cab X)) WO I B ek
2R F RS S, ALA Rl LAT 2500 5 2 3 41
HNBBER SR B &KX T PROSAIL A58 e
2R RN AERURS B, vl R B S
DT Y RMSE f5 /NS AH 7 B S R4 354 305 25 2
A ¥t N Car ,Cw ,Cm ,Cbrown  hspot , psi . tto 5351 1% K
1.6.8.0.03.0.003.,0.,0.13 .0 F1 0. 2%k us Bl M fr
FHR2A% Landsat 8 335 i (1) R BH R T £y, AR I i 5%
PTCEE T AR BN AE N 29.12° FE K R A K
11, LAL Cab  ALA BYAR AL HLA AR — 2, BDJE T+
S WA, e AR 2 0 Tk B 5 K i e, e R TR
LAI BUEIXA] (24K 4 0.1) Cab  ALA 43 5% & A
Iv) 14 (L 0 P, e 2845 31 FH 1 /K R H 5l 23 o 33 %A
L) PROSAIL BT ASEGE I (32 3).

RIEF 3 S HORE A 50O, R
PROSAIL A5 4941 45 A [F] LAI Cab  ALA
HA T KR Z 6. LU UBE S i Kol 660

nm( Red) 830 nm ( NIR) Xif ¥ 1) 52 5 5 43 51) Ay Ak Ala
FRA AR bR S L G- LA EE 2 o] (| 5) |, I3k
WU LA {843 514 0.05 .0.3.0.5.0.7.1.0.1.5.2.0 3.0,
4.0.6.0 B x XF 1 (4 660 830 nm I 4 Ab (14 52 5 2%
(8, 45 LRI LD 21 M3 23 ] v BIVAS 31 A6 R
() LAT (B LR, TR K EF AN UL 5 ) e 5t A
WorldView 3 Landsat 8 5215 H /K FE A E X 41~ 15 T
%) Red-NIR S i 3 —JFF 7R 120615 2 ).

HI 5 R BT R 4 T Y Red \NIR JBER
S A IR TG 43 54 (0.02,0.3) . (0.02,0.7) . BF 4b
SLINAEE 25 1 Red , NIR 3 Bt [ 55 A 3k 4 (0. 01,
0.04) .(0.2,0.6) , BLfl¥ i 45 o A & 1 7 A LI A
{5 B Landsat 8 Z0#& %) Red ( Band 4) NIR( Band
5) 55 A 43 1 Sk (0.02,0.08) . (0.3,0.5),
WorldView 3 Red(Band 5) NIR(Band 6) S &% {H

%3 PROSAIL #EETEEE
Table 3 Values of PROSAIL model variables

LAI Cab (pum - cm™?) ALA
0.05 8 38
0.1~1 23 45
1.1~2 25 47
2.1~3 27 48
3.1~4 30 49
4.1~5 35 50
5.1~6 38 51
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Fig.4 Global sensitivity analysis of parameters in PROSAIL.
psoil ; + 3K F Soil parameter; Cw: I B £ 7K 4 Leaf water content;
N: M H 25250 Leaf structural parameter; Cab: H-4¢ZE & & Chloro-
phyll content; LAL. M THIFRFEEK Leaf area index; hspot: #4,8 KF Hot-
spot parameter; Cm: T Dry matter content; ALA S 347 - i
ff Average leaf angle inclination.
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Fig.5 Distribution pattern of tasseled cap triangle-leaf area in-

dex of rice.

1) Landsat 8; 2) WorldView 3; 3) HIKHE4E Simulated data sets; 4)
S AE 55 Oservation sampling points.

435924 (0.02,0.08) . (0.2,0.6) , 514414 Red . NIR
W B RS 3R 18 43 A AE A A I 45 i3 FRL N, O HLAE
Red-NIR Jt:3i% 25 [6] i (1 70 A 5 2808 = ff RR AR JE AR
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550 ¥4 B 2 R 2R R FH 2 A R SRR o5 S i
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Fig.6 Comparison between estimated LAl and measured LAI.
A FEAS a B Data of sample point a; B: SIBEFES a MR Data ex-

cluding sampling point a.
SR AR I, DT (A5 LAT F) B2 T8RS J&2 FAAIK.
BEAN A2 A 0 R B P AR (29 60% ) F 5T 3%
0 | M S LR AR 2D UT 2T A 23 ] v () bR A
R A7 21 4 bl 7 26 A B2 R T G AR SCAEE ST TCT-
LAT 25 (B 2R A A0 P47 4 % 55 B2 BRI R 100% , 31X 2
R a ROEZE SRS B AR o) — B AL B BRAE AN a
IR, R*=0.76 ,RMSE = 0.47 , 1| )z 804 J3 4 25 ( (&1
6B) . HTise 22 7= A 1 J B AT BE Ry 1) I35 2%, )
AT TR AR R R I A iR 22.2) LR
2 815 RS ORI 3 37 A $R I A 4 (R AR T
PR 2E.
2.3 S PeRm eSS H

FIFHZET TCT-LAT 820 HE 37 K A8 1 £056-ik
STAM I B I S 2 5 LAL #& 4% 28, %) Landsat 8 Al
WorldView 3 5245 /KRG H AT LAT K28, X S i
ZERIATS M | 7 AR 8 AT LLE Y, T
WorldView 3 B4 3 HEAR 5 (2 m) , X b4 4015 4
WAL IR, P, WorldView 3 S8 (49 LAT {8 5875
4% Landsat 8 [z 18 45 5 At {E 18030 B 5E K, LAL {H 4y
B (bniEZER 0.51) Landsat 8 1 WorldView 3
B ) LAT 758 E B F A AL E 2 534 . Land-
sat 8 JIEY) LA HEZATF[1.5,3.0), Ai/KAEH &
AR 97.7% . WorldView 3 R ) LAL {6 FEAT
[1.5,3.5), di/KFF HERFRY 95.3%. 5500 LAL {H A
F(2.0,4.7) ,Landsat 8 .WorldView 3/ 8 i LAI{H
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N | Landsat 8 ‘World Vie‘L'3
B %) Legend
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08 21 || 33
0.9 22 | | 34
1.0 23 35
o L 11 24 | 37
37°29'0 12 25 | 38
13 26 | | 40
14 27 | 41
Min=0.9 Min=0.7 15 | 28| 43
Max=3.5 Max=4.6 16 | 29| 44
omorann Mean=2.14 Mean=2.44 1.7 | 3.0 | | 4.6
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Fig.7 LAI of rice estimated from Landsat 8 and WorldView 3 images.
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Fig.8 Histogram of retrieved LAI from Landsat 8 and World-
View 3 images.
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Table 4 Comparison of LAI retrieved from WorldView 3 and Landsat 8 images with MODIS LAI products
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9 10 bE R/ AL ] 0 0.5 - -
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right and form top to bottom. * * BN IE/KFE FH T AR H 2678 WorldView 3 5544tk F8 FH 944 TC S 50T % 7 A TR AR 15 MODIS 1 km 43985480 1Y
T FLLL ] Single cell area ratio of rice field denoted the area ratio of pixel of rice field in the WorldView 3 images to a MODIS 1 km pixel.
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