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BT GF - 1 WEV 24 ZR ki i AR5 20l 3

e, Bk, xIRAR, ISR, ) 4

(FEIMLBFEARR AR EEHARAERR L AR LEREFEEHEARERZE,Lx 100091)
B DUE R4 — 2 (GF = 1) FE WA (wide field of view, WEV) Sy %t U5, 5% FiI 77 2.4 7 B #5 2 (simple bio-
sphere model2 , SiB2 ) i} B4 Hp: VT.48 V5 yf B Fj AR 9 - 1 AR 48 44 (leaf area index, LAL) MEATAL &, I 5 18 i A ok 15 %k
(enhanced vegetation index , EVI) £ PEBLHY (A B 245 S AT T LG , 25 b TET S5 00 LAT 550808 23 51 X ik 2 s 0 ik 350 2%
SRR EEITAY o S5 5 ORI EVI ZRMEBSRAEE LAL Je i 250 R4 0. 582, ¥ A% 22 (root mean square er-
ror, RMSE) %5 0. 701 ; T SiB2 SR LAT, R 0. 798 ,RMSE Jg 0.358, 45 H EVI SR HERORAT I, AR
B S5 A AM Y GF 1 WEV el , SIB2 HUR TS 21 T IS IX AR AAL Bk LAT JZ35¢.

K4 GF -1 WEFV B ; SiB2 8%, LAIL; EVI 4 i

BEE K. TPT0  TERERAT: A TEHE: 1001 -070X(2019)03 0080 — 07

0 7=

M1 FRF8 % (leaf area index, LAIL) &35 BA {3 4%
I TR UL B b 2 T AR g A A A Bl A
TEMEE S, Rl B SR G G IR 2R B A
AR BRI C, B, LAT 2055 b
AR A R GEK G I A WAL A 406 20 55 i A 2 ek
PR EEZE R, %F LAL (078 B 30 i Hhe 5 N
FHEE S o BB IR PR & i Ay SOt R ] LAT 4 it 1
AREARIERE I RRBEAL T R E TN
WA

LAT 38 J& 5 8071k 25 W BT R L e it
BRI . YRR 32 SR HT R S L i A sl L
ISR 3 AR UK J T PR 28 I 287 it AR AT
FUL S 45 0k S5 ke WD 2 1R R A
MODO09A1 J MCD43A1 %4 fl 3L+ 4 REEJLA G
SRR R B, AR T IR E B AR AR LAL 77 i
Fang 251 1] F £ R AT R4 5 S 46 50 s A4 1, A
S 2 S5F 2 BB A Landsat ETM + %5088 %2 38 15 5]
LAIL; 2%1#1525*) ) PROSPECT + SAIL #5570 4 2o il |
N SEATLBE AR R R A 5 1) LA, B RY 3 fy

RS EEE: 2018 -07 -23; &ITHHH: 2019 -01 -08

SIEFER] THPEZ | RS R AR £ 9] [A]
PRGBS, BIAR AR P 22 Uk R S BICS RLOE, 3 {75
IS AV BR AR R 3 AT LAL B2 38 AT LA A 5005 A
B o Geit Ak I o R LAT #5815
AR RO KT o I E VALY 5 W 2 | DT i
A PR3 R TR BIF 5 X LAT R 47 3 TS i B
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AN[F] T S48 205 21 FE H R R 2R 17X L
1938 7 R LAT 55290 LAT 2 (8] (56 R, S 2T
T B bR ST ik R AR AR b S
WSS AR B0 LAT (E RS AR5 g 53 2, 15 T B 5t
RIS BT A 2 B S 8008 Re A T S i, i 5
FHMEA 2% | 2f ST B A Bt R Rl LAT Jz i
TARHE T IR

T B A= ) BBl A% B 2 (' simple biosphere model2 ,
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A Sl R T ST R A L
T AR G-l R 401 4 3RS ] 31X, f) BE B 43 TiK L CO, 1
M IR B R b R S 7EZ B R Sellers
213 NOAA - AVHRR $0d, 03Pk 4R i 1
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2 TR P LT DGR 2141 e BRI 58 4 ff B
8 %8 ( simple ratio vegetation index,SR) , 3y it %
R Rl S8 s Kb 2 2800
LA W A R 55 9] (fraction of absorbed
photosynthetically active radiation, FAPAR 1 fE
FPAR) Il LAL, SiB2 #5700 f9 Ji I Ay fi] 56 | bR 3l J
BB BRI B LAL TARGR AL T — iy ik ™ o 2t
TR SR A SR 1R A% ] 73 B0 1 WL 2
GEE KL &R &> — % (GF - 1) 1 98 i@ £ 4
(wide field of view, WFV) 503515 , 43 ) F1] i SiB2
MR Boegh 45 HE T CASL Hila 2 50 8 113 1y
ESEAT W $5 41 ( enhanced vegetation index, EVI) £k 4
BB XS B B AR ARAE WY LAT JEATAG 5, 20 B ix 2
PR AL A S22 58 DX R ARAE B LAT 938 P 0
J1,09 GF =1 WFV $54fi Sz 38 v [ R 2208 L AR i X
TR LAT $24I07 2%

(IS W & &3

1.1 HRRHR

DI SRIPVTAR RS20 Hl X ] EAE Ao IX
M I B A N52°107 ~ 53°337 E121°07" ~ 124°20°,
Z X & T FE R R Bl M 2= XU X, 4R 1 SRR
5.5°C, KT 10 CHHIEH 1436 ~2 062 C, Kt
YA B IR . KN RK 5 460. 8 mm,
HZEhE7 AR %K FE MR
DIDCZ IR M FAEA IS R KA R Y
TEIAAAR LLETHERIAZ I A 32 00 R A DA 428
R EPEEDL L AN | e 1L R R A
M HZRR A DL TE RS L RS R TR AS
R A %M X AT A LA DS A B B o
(PE A B DX, 2010 TG T R
1.2 #iEiR

A5 I B S A 4 M A SIS LAT %4
PR GF — 1 WFV 2035 @ i , DL S sy LA T
X R FN & B B AR A ( digital elevation model , DEM )
EEEITe
1.2.1 3l LAT 23

b T B LAT B i a] 2 2017 48 H 21 H—
24 H , I H] LAI2200 56 )22 53 B A4 T AR ARAE b LAI
D, 90 ML Af 35 o A T HEBR AR 2 1 Bl X ZR AR
Jeb )25 LAL LN g5 me) , e )22 43 A 4SO 2t 437 5 1 b 3R
R 2.0 m G55 AR BERE T 15 A
(IR H A ERME 0 AR, G045 5 A EF AR
(ARSI R oy ) (3 A B TR S AR
(LIDZTEMAS MRS 32 ) 5 AR AR b ( LA

FIHE AP 32) A2 A TEARREH (RIS ZE AL G |
WA E) o BRI/ 30 m x 30 m, kf
b A Il FARE RS- 3H ELR AR 23 8] 73 AR R 1 2] 0 ARl
FEMLEEACA 75 1 WFSE XA T 2hR 28T, FEAS A
PN AT IR 30 AU A5, AT LAI2200 56 2 73 Hr A%
AT TAT Ui (R S 00— M) IR R S E A
AR LAT A [R) I XA 04740 IR, ol 1 42 Bk
TENL Z 55 (global positioning system , GPS) F4FHLiC
KM DA AT TREHLA AR PSR A
B Ff AR PA B B ABASCIR BT, XA L P A 25 AR )
s AR AR R SR AT 1IN R BRI I A A
P T b M7 55 2 A SRR LA AL SR A5 R (ks
JEVHR .
1.2.2 GF -1 WFV % 438

GF -1 TLREH 4 5 2oLk IE AL, iz 17 7E
645 km & B 19 K BH [F) 25 BUiE , 58 B AR BIL IR 98 R T
830 km'"* . GF —1 WEFV Hufii HA7 ey 23 6] 43 o
FIR GEMR G SE A H, AR S H R 1 FoR.

®1 GF-1WFV #iES#
Tab.1 Parameters of GF -1 WFV data

s T wpam wkm oo
Bandl ; #5¢ 0.45~0.52
GF -1 4 Band2 . &t 0.52~0.59 16
WFV Band3: 205 0.63 ~0.69
Band4: ji2r4h  0.77 ~0.89

PG S ES ke BRI B SR RV NI M ERAE - €7 ¢
6L, 2017 £ 9 A7 HIY 2 SER2U0 T
LA S8 (i1 T 2017 4F 8 A M REIE 2 7 KU
Z, BRI 2 TR A A5 R )
e BB RTITIX

2 BRI &

FEXTHERLR) GF — 1 WEV Bt 1 fisb B S | 43
SR SiB2 AU EVI ZR PR XA X P9 AR AR
T LAT A TA A, IR 45 G BF 98 X S8 LATL, X 2 Fh
B SEL5 SR ARG BE VRN F 2347 o
2.1 GF-1 WFV ¥4 IE

XPIRHCHY 2 5% GF -1 WFV 1A G588 a7
FRARC AR KA IE | IE 5 A 1 &1 4 T o 2 A 3
R SRS T SR P 4856 i 33 8 b 1 RARURIE SR
FLAASH KA AR AL, JH o i feff 1 A 266 %o % 5 o
FRSECRN G 1 i 7 pR A 38 ok B 2017 4 Hp [ B T2
SN A A A Bl s IE S RCIE A R ) DEM £
PR 143K 30 m Bcdl s R HE DLt i GPS S5
Bl e
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HI T B GF — 1 WEV 2R AN D s K
HIHR , XL AE R A — Wi Tkt
P, it ZoR HBEAT A S BR . K Ir =8 GF - 1
WEV [ 4 AP B R RTF 0. 117 4 4B
B ZFRIRT 0. 1 IETTIIEN = o BEEHLARA
DU KRR S 5 (LA TR
2.2 SiB2 #&#&

2.2.1 MRS R

HRIEHIFTE AR BRI 5, 25 & SiB2 AR
oK PRI DX AR B B 3 O B AR R A TR
SR FZM T RTRACAHR) FITEA s ARAE R 7 (£
TR GEHE KRR K 2 FIBH 5 e DX ) A i
7 LATAESE . FIFH AL RS 9 GF -1 WEV %, 25
B 2 S S R S SRR SR TR 2
W2 A TIPSR 70 JE . AR B S M i A 40
T2 22 A I AH R 2 [ 23 B AR 18, R A H ALA 5
IR IS XA A A REAS T2 iR U Rl , I
Xt REG R BT o 70 245 B A RS T R H]

FPAR =

(SR - SRi,min> (FPAan - FPARmin)

) SiB2 AR X HFSEIX AT LAL #7455
2.2.2 LAIfEHAR

SR NI LLAM 5 AT WL I B iy 2 BR B S 38 1Y ]
P AEDT, B IH — £k 2% 1 A B 45 %% ( normalized
difference vegetation index, NDVI) [ fi Bk 10
SiB2 FiAYH SR 1 AVHRR ¥ F i 4 3], AR e &
o — RINHES e 445 i LAL, GF -1 WFV %4f %
B5 AVHRR (R 7E£006 5 i 20 /b BORR B, Bt
ATLVFI GF -1 WEFV 4R S SR #1153 3] LAL,
GF -1 WFV dfixt SiB2 ##U ) i LAI B — & 1Y
EHE. SRIFRARA
_ 1 + NDVI ) (1)

1 - NDVI

RERI S D' A AR ST T At DR B S 1
BIEN A FPAR, FPAR FRAE T #8947 )2 BE 5 1 IR i
fEJ1 s RIS, B L BB AR g b S 7 AR 1 A AR 0 A
FALI AR A A E Y B BRI, Sellers'™ )
BF5ER W], FPAR &5 SR A 85V R Y, B

SR

SRi,max - SRL',min

X SR, L ARTRER @ FAE ST NDVI 7R 5% I}
XFRE A SRAE; SR, . SHXTRLES @ FPAE#E SIS NDVI
5 98% I XT 1. 1 SR {3 FPAR,, hi/INGH AL
FEES B, 0. 001 ;5 FPAR,, i KOGH A RS
LA, §2 0. 950,

FPAR 5 LAl Z MW fF 76 & — & M BK R,
Monteith 25 DS 53 Fp Tk 22 R 1

In (1 = FPAR)

“1In(1 - FPAR,, ) ’

A LAL . IAERTE S AR I ) B LAL, AR
A JR T DX 3 7 A 1 3 T XU 342

LAl = LAI,,

(3)

In(1 - FPAR)

+ FPAR,,, (2)

IIATRIRERL . X T A I BOAE R (TN I AR
SHEARRBE) TP AR 5], H LAT 5 FPAR
Z AR RSN RN, PRI Harrison 257 44445
LAI, . FPAR
FPAR,, °

Sellers 25" o s 48 B ek L 78 -1 I AR RN 1
TEARMR R IR A Sy MR FERR b AR Y o
A AAE T T AL S 74 J 301X UH SR 7 A 7 1Y
PRSI, 5 I T A AR R L A5, B EAAE o R A 7
At PR A W AR, T F oK. Hi G, LAT W]
e

LAl = (4)

LA | FPAR

LAl = (1 - F,) LAI,

;T‘K:(Z) iﬁ]ﬁ(s) I:F‘ SRi,min ’ SRi,max ’ LAIi.max ’ Fcl
SEBPIEUE 5y 3127 Sellers %' I Zhou 4"

R2 BEWEBBISR, .,

“In(1 — FPAR_) '

’ SRi,nmx

FPAR,, ° (5)

SCHRARAT , 2 AR AR 4 RS HUBAH 2350 2k 2
7R o
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Tab.2 Value of SR, ., , SR, ... , LAl . and F, for various vegetation types
'feﬁl—"' /"E‘ﬁglﬁéﬂ NDVI‘)S‘/( NDVIS”/{ SR:’,mux SRi,min LAIi.mux F:‘l
1 [aRa N 0.689 0.039 5.43 0.961 3.3 1.0
2 i H- AR 0.721 0.039 6.17 0.961 7.0 0
3 TRZEM 0.721 0.039 6.17 0.961 5.7 0.5
4 HEAR 0.674 0.039 5.13 0.961 4.6 0

2.3 EVI i Eay
Boegh 25" B T ML B OGB4 & 28 CASI 5

TR Z MR B, JF -5 S A AR LAT 94T
PR, WHERWI PR S LAL Z RIAEAE B35 AT
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R, R EVL, LAL S EVI (e R R IR 2
Ao

LAI = 3.618EVI - 0.118 , (6)

PNk~ PRED

Pie 0 ppen — 7S ppe +1

s pyw A CAST Hdlg 2 A>3 20 4h i Bt Band10
(0.748 wm) fil Band11 (0. 778 wm) [ [ 5 %
PRED %:lélj“é{)j‘ifﬁ Band6 (0. 671 H‘m)}iﬁj$, PBLUE H
WU BE Bandl (0.457 pm) BUN A, DL EEES
Bl s GF -1 WEV s i 2180 LR GE
BUEAHML

3 HRG A

KRS KL R
U 1R 5207 A B R 5 2 2
UEE 1 R o 5 T K S REASE PRI 0
W% 3 PR . SebH SRR & LB, 455
4 R

TN

EVI =2.5 ,(7)

3.1

| GRIES
LGS
I ek
EES

42 [ |Hebuk
x%’ 0 30km

1 HRRERERSE

Fig.1 Classification of vegetation types in study area

AN

(a) SiB2 fi!

®3 HMEAREHRELBHSEBETNER
Tab.3 Results of vegetation classification

accuracy evaluation of the study area

IECLDY bR REREAR ORISR WEAR AR
HeFEENEE % 91.79 64.73 65.43 80.42 99.24
JHP RS/ % 87.94 76.49 76.08 73.90 92.67
BEAAEE % 83.49
Kappa s 0.79

x4 PREXEZEHLEBLH
Tab.4 Vegetation rate of the study area (%)
YRR B AR RZSH R AR
Ho ) 30.09 10.93 30.12 14.91 13.95

AT RN 4 0] DUk B, R XA 8 AR L
B, KT 86% o X P AT I AR AE R T SR
3, AR LB 530 R 30. 09% F1 30, 12% 5 4 i B4R
R R 2 A TP R R R P L X, Al
L2 T R bR T AR L A8 B A1, A 10.93% 5 3=
B ATEARICTRHL X . | TEF AR AR B AT
WS OGS RRAIE , DRI o G B Ay, AR P kG T
5390 R 91.79% F1 99. 24% , F ;¥ BE 43 5l
87.94% F1 92. 67% ; 1fii f T H Al 3 20385 R ik AH
1oL, S5 35053 NG BEAR AT B B [, (B 98 X AR 4325
IE N 83.49% ,Kappa 2500 0.79, XFEWHPL GF -
1 WEV 28 5 U5, XHIF 5T X AR B R k7 43 2
FAABI a5
3.2 LAIFEE4R

FF 201749 A7 H GF -1 WFV 214, 755
K H SiB2 BEAIH EVI ZPEALRY , X5 DX AR AR
LAT A4 5E, 45 R A1 2 R, F LA {E 7 B2 5
T, AEEBBUETE RN 9 LAT (5 i £ 5 SR 4 i F
W LR, F P m , Gt a5 R 3k 5,

DA 30km [ ek

(b) EVI £ AR A

2 LAI (AR

Fig.2 Comparison of LAI inversion results

®S5 2HBRAGMEERSIT

Tab.5 Statistics of the inversion results of two models (%)
LAT i [ P Py LAT i [ P Pgyi
[0,1.0) 0.69 3.03 [2.5,3.0) 22.41 0
[1.0,1.5) 3.20 79. 44 [3.0,3.5) 11.65 0
[1.5,2.0) 27.60 17.45 [3.5,4.0) 4.46 0
[2.0,2.5) 27.94 0.08 [4.0,6.0] 2.05 0

HIPE 2 Fie 5 AT RUA AT EVE 2P R Al

SEAARAR LATfE E 20 A e[ 1. 0,2.0) IX[H], HAL
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EEEF FEL1.0,1.5) X[ LAL (5 A8 5
FRHY 79. 44% 5 AAEBTFE X AR ALTRFIZR B X
i LALECR T 150 AT EVI BRI
SiB2 A U Ak 5 AR AR LAL {9 45 SR AR B vy, 1 24k
[1.5,3.5) XA N, il S 45 R 22 BOR, X 43 FE B
5 LATEAIS B i X5 B 2 (b) 3 A A Bk 5
K 2(b) A HL, LALRAE X S0 A O B 8, 322800
A FE S SBT3 25 ] A 32 N T 2l R
AR DX
3.3 LAl f5ERBIE

A LS LS2I0 LAT b XA S (EDRS B2 R4 73
fro TR 30 m 30 m YIETTIE , A fRAIE LA
G FELRENS SN MER S B RE . LAL %20, R
BT 4 MEOCHY LAL RS SEF- S (E -S54 S
EBEAT XL, P 3 0 2 A ) LAT Al 5300 5 bt 5
UIRIERIbE 0N ES

40
35| Ran=0798

3.0 R%:;=0.582

< 2
§ 5
=020
V_>\( -
15 .
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SELAT
B3 LAIREZEREIE

Fig.3 Verification of LAI inversion results

P 3 i 4t SR e ] EVI R PR R Ak 54 e
2B R A1 )5 4% 2% (root mean square error,
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Estimation of forest leaf area index based on GF —1 WFV data

LI Xiaotong, QIN Xianlin, LIU Shuchao, SUN Guifen, LIU Qian

(Key Laboratory of Forestry Remote Sensing and Information Techniques, State Forestry Administration, Research Institute

of Forest Resources Information Technique, Chinese Academy of Forestry, Beijing 100091, China)

Abstract ; In this study, domestic GF —1 WFV data were used as the data source, SiB2 model was used to estimate
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the LAI of forest vegetation in Mohe County of Heilongjiang Province and the value was compared with the
estimation result of the enhanced vegetation index ( EVI) linear model. Estimation results of the two models were
combined with the synchronous ground LAI data for accuracy evaluation. The results show that the coefficient of
determination (R*) of the LAI estimated by the EVI linear model is 0. 582, and its root mean square error
(RMSE) is 0.701. The R* of the LAI estimated by the SiB2 model is 0. 798, and its RMSE is 0.358. Compared
with the performance of the EVI linear model, the results estimated by the SiB2 model are improved on both R* and
RMSE. The results show that the SiB2 model is more suitable for LAI inversion of forest vegetation in the study
area, in combination with the high spatial resolution GF -1 WFV data.

Keywords: GF —1 WFV data; SiB2 model; LAI; EVI linear model
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