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Abstract: Wetland vegetation is the important component of the wetland ecological system, and its biomass is one of the
major indexes to measure the primary productivity. Remote sensing technology can be used effectively to extract information
of wetland vegetation, which directly reflects their growth and development. Hence the research is very significant for the
environment monitoring and protection of wetland ecosystems. This paper discusses the quantitative relationship between
vegetation spectrum index and dry biomass of vegetation, based on the remote sensing data from China HJ- 1A satellite and
synchronous field sampling data, choosing the Zhengzhou Yellow River Wetland Nature Reserve as the study area.

The methods based on vegetation indexes in this study are mainly used in vegetation biomass inversion in a large area,
and have conducted quite successful algorithms and models. While a single vegetation index as input factor has a high
accuracy and sensitivity in fitting the vegetation biomass model, its prediction result encounter larger errors and cannot
accurately reflect true information of vegetation biomass. Authors in this paper puts variety of vegetation indexes together as
the comprehensive input factors, and estimates vegetation biomass in wetland by using regression analysis method.
Therefore, it improves largely the precision and reliability of vegetation biomass inversion based on multiple vegetation

indexes. In this paper, the biomass of vegetation is abstracted as a phenomenon, while different kinds of vegetation indexes
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are considered as different influencing factors. The relationships between them are conceptualized into different
mathematical models. Authors inspect the precision of inversion by comparing the estimate results from the two kinds of
methods after their using the SCRM (single curve regression model ) hiomass method and MLRM ('multiple linear regression
model) biomass method respectively. Results showed that the MLRM have good precision and prediction ability, which can
be well applied to estimate the wetland vegetation. The model test is significant (hitting a level of 0. 000) , while the model
correlation coefficient is 0.9791, fitting accuracy reaches 29.8 g/m’. The model prediction results has a system error of
49.9 g/m’, the determine coefficient is 0. 8742, the RMS error is 67.2 g/m’, estimation of dry vegetation biomass total to
6.849199 t/hm’ in study area, with the actual biomass estimated dry biomass has a difference of 0.323 749 t/hm’, the
result is 6. 525 450 t/hm’, and the relative error is 4. 73% , which shows an accurate estimation on the biomass of wetland
vegetation by using vegetation indexes extracted from HJ-1A remote sensing data, combined with field sampling data.
Wetland is one of the three large ecological systems globally, which takes a key role on the plant biodiversity
protection. And it has a great environmental function and lots ecological benefits as the most productive ecological system.
Method of the MLRM has a better precision and forecasting ability by comparing that of SCRM in vegetation biomass
inversion when used to estimating wetland vegetation biomass. As a new method of the vegetation detection and estimation
based on remote sensing technology, it has a large application value to the ecological resource management and wetland

ecological environment protection.

Key Words: HJ satellite; vegetation index; biomass inversion; regression analysis

M AR AR ORI A 25 AR G Y B A SRR 0, JL AR R A R A A R SRR E  I EEAR AR Z
— U R RO MM A 2 R SIS A T I R i B R RV, 2 B R A A A R AR AR AL Y T R AR
FHEARE SRR A AT DL PREE A7 50 b 45 B i Fr) A B2 e £ S, U M S R e A A A A RRZS A  JR A AL
X A A5 PAE  A OR3P BT B2

H TR B R AR W SR F R ARV e A B8 R e, BERAE A5 I R T R M A 4
GOCTERFSE , X8 80 PH R HEA A O U 4328 15 A Wy i 14 Zheng 57 96 XA 1R B0 T LAT( P 1
BURRD) I AHSCHT I, 45 R R W LAL 5 Z ARG BORA R HE Sk | 45 20 [R) Al 45 B0 38 LAT
A SRR s A5 2R A5 BT Landsat ETM G A 530966 BH 1R s A B 26 W &t WF 72 AS IR A B4 M R G IR sE 15
S — 5 S RAE A YR R B R S, I S A S PR AL A SRR BH ) 2000 4F 4 A BRI R
V1 RIS & A A3 T — T 1 UH D i A B AR T XU TR 3 b S 5 R T A8 DR R b b AR
Foody' ' 4543 5B T TM (HJ- 1A B SPOT AR KR4S & 2k M A AL A S AR MR AE 4 Susan 45710 247 [
PN SIMIFSE 2 R i T [+ 4 228 S B0 , R TS [ 4 11 051 23 W 07 A BB w18 5 AN R R A o 22 TR G R
B JF HIE R T B SRS R | BIR FH— TC ek st 2 A R AU 5 A [ AR w4 5 A= W o 2 1] A Y
KA IFRAG LR BEA TR EE VAN, TG SIS DX A AR 2 ) i A T 5 DX S ) A A A ) 8 2 ]
ST P Aurelie " SERIFTERE T 43 SRR (b W 51, IA R AT 24 10 SR AR T3] £ AT B4 P 47
F 5 BT AR AT AIE R F (B R A B-P A2 M2 T T AR W B AR R MR AR AR T RO
Ji£ 7 88. 04% MYBFFE X IRARARAE Pyt 28 B A A P, WRAE AR 7 AR 5 38 SRS A 22 SR T A S I L 43
B 7 R R T 25 RE AR S E B 2 5 R A SR BB S A SRR Z 1R A G
Moo PR — LB B g A TR AU 7 R B 2 i, EA e B G 8 R R R T A i
ANEEY B DX, T 45 RAT AR DR, A REHER 3 S LS i AR iR (5 B . W SE AR e b 255 22 Pt
BOCTETEEAE A A T, R MLRM L5 A2 Wi oA 7E— @ PR 2 D4R 1 2 TAE RO 18 B0 A= i Al
B 75 VR O B AR S

http ; //www. ecologica. cn



544 2SR

2
He

Eild 33 %

1 BERERE5AE
1.1 B8 XA

S PH EE TV b SR PR XS T HE 0T o R A S IX I, AR B, VR A, M 2R R A R TR [ R b
DX b A 40 2o AP 3 A 104 S b DRI Yt A B SR MR A i IX 2 — | 2 TR ] 1 20 o 1 S B &
AR A SR = REZHIAE L —, (R X HL PR AR AR FEIL 4 34°48'—35°06, R 45 112°48'—114°14" 2
[i) g e Ul R Bt 2 U IX. AP 4 S0R 14. 2 °C AR P34 H B0l 2366 b, P34 TCHE 1 227 d AR REK &R
616 mm, FI7E K i 1664.2 mm, PRI X NAEBRI ST 6 A e 8 oY) 80 #1284 J& 598 Fh, Hrf RAAEY)
738 B, FEAMY) 560 F, FEAEGLIAUA KA RE VDA RE ER AR BRI SR AR MO A

ARG DX I F B BT IR [ SR PR XS L P, HAR SN T 6 &R B & T S AR ma &8, DAE0m] RIEAE N
FALL A (E 1), M AR FRFEIL LR 34°54'—35°05" , ZR 48 113°15'—114°06" Z (1], BIr ALK 47374 hm®, B
DX ISR B o3 A B 4150 Hh BRI 2 2R DR 2% o0 A1 8 Bl SE K A eV, 0 B S0 S8 ) e B A L e
ARIEYIRETR () | SRS NBIRER . DFSERT G ATl P KR | /K 35 45 MR AR $E /K AR ) DA M
IhifE ) RS E AR , 249 5 IS X SR A 1Y 80% —90% , M5 DX S5 A AL H e

.- el i 7
Y 4 ‘\ i A /f/
A oA \ i,fkgww

FBIN

i
; : —— 3
/ 0 160 320 km [_Hﬂfﬁlzﬁ

32°00°00"  34°00°00"N

\ 110°00'00" 114°00'00" 118°00001

z
=
= 1
Yy FOM A
~~~~~ i ,
-
/‘/
,,,,,,,,,,,,,,,,, ‘ . i
113°00700" 113°3000" 114°00'00"E
E1 #ARREERE
Fig.1 Location of study area schematic plot
1.2 BRI
1.2.1 JEEGHARE

WF5E LR EE L 2010 4E 8 A 16 HFKEUY HI-1A TR CCD2 2GR , 10 e BRI AR I, % &
FIEHE B A s JZ R SRR 4d O 25 SR R LG A AR AR T b A e R TR R A L A
LIIZRAE PEHR X3

HJ-1A T2 CCD ML T s 23 43 HE%0 30 m, 4518 5 360 km (515 ) |, D63 i 6 7 o5 f 56 i (6 0% Bt
(0.43 —0.52 pm) ZEEPH B (0. 52—0. 60 pum) LGB (0. 63—0. 69 wm) LI KT 21 7§ BE (0. 76—0. 90
wm) |, AT LA JE AR B H8 B BURIAR JC AT 19K . HI- 1A TR B 2s 0k A e E MU R 50, 7T DL bk
o A5 S BRI B AL A BRAN 43 TR s EL A R A PR A B S ARG A BCRE ST, B9 T 4 R L P TR AR
PR AR B a4 ) R e R A e P A

http ; //www. ecologica. cn



2 4 (LD e S BT S MERL L € DN LIRS LY VER I &2t 7/ BT Yl 0 545

1.2.2 FF A B S S £ a

TR AE Y oRAE T 2010 45 8 H 20 HEAT, B A1 S iy A RAE B R T S A5 8 g 4875 S HORS B A
IRE IR BG . ARPEAIFSE ARG K2 8 o EI 25 5, 25 R B R Bk /0 A e fiF TR s 6 7 1035131 30 mx30 m
HIRE X, B ANRE X IR IR B R A A R8T 1 mx1 m AR PRI RE i, B IR BREIX 45 A, ¥ il
PR ST DA T % 35 K R A S HE K AR LA K S 3% ) e B SR e O 32, o BIREAS B 19 90% A2 Ay, 2 L

ARERERPESAFIRE, FEX A ILIE 2

N = o E AT
A DB HEA
&
i 44 22 <
a6 > 24 A6 - 1k 12 21 23 32
8 ps Vs iV 24 W e
47 . 10« g3 20 i
6 AsmdDs
5 S A
S 37 4, oup & a4 a
& Ay W e A R
o 8 2 A
? RS o R
. i
C I
Y SR
A HX e
TG 0 1100 2200 m
T iy
; iR
113°44'00" 113°45'00" 113°46'00" 113°47°00" 113°48'00"E

B2 SSMHERMCESHE
Fig.2 The distribution of sample districts

TEAFAME KX PN 57 M BT U b A= W, SR 55 TR — A X P BE R FE TR & R BT AR JRPRIE %,
LSRN AR XG5 | oD af GPS Aetn FEBERN IS AR SEE B R RE R R bk IR SE . ARR K
AN SRR BIREAR 3B 100 g A A AR H IR AR X5l [l S s AR T e s B I H R &
KA o Tl A1) RSB R O R L (T ) . AR XA B Wi 0 SR A R R

DA ARy B T AR (g/m?)

W, =T () (1)
S 10,y a0,y 0,y 955§ AREIR I n AREARRE I BE T 0, 55 i A REI BEA B 0K, W, S ERE K A

AR E(TE)
K A A A R T 57 S £ AR DX 2 A 1) B K 23 PN, R 1—33 S REIX 33 MR LRSS

B HARAE BN THUS APy B8 R 34—45 5 12 DR DCREAR G EGE F T 0 AR 20 Tt RS B8 A TR 6

1.3 Bllndb Ik MR

1.3.1 HEkbee
AYRHIFSE B A TR A 455 128 R B ) A TAEL % 17 S e SR R 5 i Fy A B 3R 40 T ST MR I 446 %o o 55 S b

RBOTEAR AT RS NS, K25 DB DN (ROTSEBEAR) [R5 S A LR S 5 J8E 5 2 T3 (AR U AT 521X 2 g
BT 2, LG P 5 RS IE R B SR R IE B4, £ FOUUAR G ik B TR AR R R UG IE
SRR 153 B U AR EE S R 5 R Z AR AR AT LA IE IR 2P HIAE 0. 5 MEICLAN ; e T o
TR EER AR VAR , #1207 I A

TR LIRS, 2Rl 2k (U M 7 AR O 2 B E I R B AR 25 S T S e iy - AN [
ST BT AR RO AR B S A AN TR 2R s MR AR S AT A PR R AHSCE IR, FE R S A )

http ; //www. ecologica. cn



546 A E = 334

TR 3 A A X % 2 138 SR R I AR O

WFFEEE EVI . GNDVI \MSAVI MTVI2 NDVI OSAVI RVI 1 SAVI 3t 8 Ff i A #OCIE 88 ( £ 1) EN
WFFEXT 4, R RNWFFE XA HFh e 5 SRR 10 90% , H RIS 0 A B i 5] Mo A A g d s B %oh , —
MEA BT AR I — XN (30 mx30 m) RS TS EL, BT RSB SR 254, A FEAS A
HIAE B HE B O T EAE g B AR B XS NGOl . Bl &AW B SR A B XA FL(T mx1 m)
TRA R T A P WAL, DAPRIE SR 8 25 3 ) P 5

F1 FARFABER TR
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Table 2 Comparison between Results of SCRM

mYEE: € M AT G R AL MERORERE/ (g/m?®)  BR2E/ (g/m?) Coefficient of
Model Significance Coefficient Accuracy Forecast error .
determination
Y=1.885¢* 94 (EVD 0.000 0.9282 4.9 71.0 0.7553
Y=19. 6650953 (CNDVD) 0.000 0.8193 49.0 72.3 0. 6841
Y=110277.853 ( MSAVI) 743 0. 000 0.9591 39.6 67.0 0.8015
Y=333.925(MTVI2) ! 0.000 0.4849 80.7 77.0 0. 6675
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Y=0.573%x115578836.730(05AVD 0.000 0.9621 31.1 46.0 0.8197
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Y=0.576x1532553.215 (5AVD 0.000 0.9619 33.7 60.3 0. 8247
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Table 3 Accuracy check results of MLRM
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0.000 0.9791 29.8 49.9 0. 8642
M 0. 000 FooR WK i i 3, R WTRE R 400 AR W s A DR
2500 ~ 2500
@ EVI B GNDVI KX MLRM#Y&45 5
AMSAVI X MTVI2 T X
2000 XNDVI ® OSAVI * 2000
+ RVI = SAVI ~
E B
& =
oS 1500 - S 1500 |
K& g X
HE g X
Er Ex
B3 1000 - B 1000 |-
B B
& o
500 - 500
0 1 1 1 1 1 0 L 1 Il Il ]
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
S A= S Ak
Actual Biomass/(g/m?) Actual Biomass/(g/m?)
El 4 7R[E SCRM #l& M= T4 B3t b El5 MLRM l&EHETMERE
Fig.4 Comparison of predicted results between different models Fig. 5 Comparison between predicted and actual biomass by
MLRM

MLRM 75 45 A 047 A i S, A5 29 R B A 0 o 6,849 199 v/hm? , S Y8 A5 3] A 1t 25 (]
AL 6 o A XS X b i 1R SR AR ol A e DX el R A A K B ) Ry AR ] DX, SR S B A g e
IEA BRI YR 6.525 450 +/ hm® , B AH22 0.323 749 +/ hm* , AHXFR2ZE R 4.73% |,

51 7 Mo EE AT b B 6 BRI R T i TR A R T AR G TR Ok R R 5 R £
TR BT, B PR R S s AN, AT AR SR BT K i /D 30 TR O, e B AR T SRRt 4 X 38 H A
Yy 7 o B M Bl R T X AE R 6 P BT ARER ; MLRM 48045 45 S AR S b X 23 T 385 0) 1 2 1) e s iy A

http ; //www. ecologica. cn



550 A E = 334

BEFIRRA | LK TS M 5 X 881 55 St i A DO . bl DL, T MLRM RIAF B0 1 48 B0% 52
SRAFRSCH T LR R A S A e A

I - ~ ¥

P 545176
B fi5:34.8 0 9900 19800 m

6 MLRM KiEEMEZE S E
Fig.6 Spatial distribution of biomass estimation by MLRM

[ t) [ FRBAE R

s ] &5

W W

W s 0 10 20km

B7 HRRBRBENLERE

Fig.7 The classification of the land cover

3 £i5itie

TR P 328 JEely AR S T M AP A 0 i, A ) T X T A A 9 R IE A S W ORGSR B, AR LT H-
1A TLAE CCD2 5245 22 Rl SRR AR M 28 o] i b ) SR AR 40 XA 106 A e AT I T8 2538 Jitie
.

(1) BT IRBE I T B B B 18 5, 45 6 W 0 52 b R A 250l T A S0 2B A e A= ) i 2 mT AT 1Y
T s} Ay $65 e L9500 o A 25 R VA BRI T — AN ) T i sl ) 7 T el A e TR B 35 A 7 P L
HEEEX,

(2) X THESE XM HIATE B T A= Py i, MLRM 0065 45 5L B BT 0oKG B2 RN 000 B ) , RE 6% 2 4y b ] T 5
TR Hb A B A i AR (B A I A R A OC R BN 0.9791 , BILA RS BE A 5 29. 8 ¢/m” ; HAR AU TR
MZERRGIREH 49.9 g/m”  FNPE RZECH 0. 8742 I HARIRE N 67.2 ¢/m’, AL S Y — It [ AR R 2L
A = RS AT AT S ARG IX A 2010 4F 8 HIRAAR B AE YN 6. 849 199 v/hm?, 5 S FR AR ) Al
B YR AE R AR 2E 0.323 749 vhm?  HXTIRZE K 4.73% .,

http ; //www. ecologica. cn



2 (LD e S BT S MERL L € DN LIRS LY VER I &2t 7/ BT Yl 0 551

(3) Zid e R [ REAS L R0 HEAT S50 AT FE 4 1 SR F MLRM #8065 2R i 05 R 07 T i B 2521 5
SEBRRAEXS HEATRAS TR 2GR AR RIAABI IR 107 LB A — @ iy nl i1k,

(4) IR B BICHIAFE IR R R RO BE 1 BN R 22— i pRa — D, AR F 5 DX B o0 A1 g A 2
PEOIAT AT 5] A ARFPE R s A R DX, 382 20 BGTR A 1R T v S b 4 L A1) 5 D B — D D
BT

P e NI B IR A 2 — U A AR AR ) AR R A T I AR 25 AR G, 1R L A 7K il
T P o PR R AR ARE S S T A 2 Ak, X A AR IR B S AR TR 207 IR . MLRM HIAEAG
T M A A W AR AR G — T ] SRR RS B AN T BE ), VS — b T TR R 1 T A B A
Wy I R0 S T B, % A 2 R VR RN A S PR R H R

References:

[ 1] OuyangZY, Wang X K, Miao H. A primary study on Chinese terrestrial ecosystem services and their ecological-economic values. Acta Ecologica
Sinica, 1999, 19(5) : 607-613.

[2] Tong QX, Zheng L F, Wang ] N, Wang X J, Dong W D, Hu Y M, Dang S X. Study on imaging spectrometer remote sensing information for
wetland vegetation. Journal of Remote Sensing, 1997, 1(1): 50-57.

[ 3] Zheng D L, Radamacherb J, Chen J Q, Crow T, Bresee M, Moine J L., Ryu S R. Estimating above ground biomass using Landsat 7 ETM+ data
across a managed landscape in northern Wisconsin, USA. Remote Sensing of Environment, 2004, 93(3) : 402-411.

[4] deJongSMS, Pebesma E J, Lacaze B. Above-ground biomass assessment of mditerranean forests using airborne imaging spectrometry ; the DAIS
Peyne experiment. International Journal of Remote Sensing, 2003, 24(7) . 1505-1520.

[ 5] Fang X Q, Zhang W C. The application of remotely sensed data to the estimation of the leaf area index. Remote Sensing For Land and Resources,
2003, (3): 58-62.

[6] LiuYB,JuWM, Zhu G L, Chen J M, Xing B L, Zhu J F, Zhou Y L. Retrieval of leaf area index for different grasslands in Inner Mongolia
prairie using remote sensing data. Acta Ecologica Sinica, 2011, 31(18) : 5159-9170.

[7] LiRD, LiuJ Y. An estimation of wetland vegetation biomass in the Poyang Lake using Landsat ETM Data. Acta Geographica Sinica, 2001, 56
(5): 532-540.

[8] WuT, Zhao D Z, Kang J C, Zhang F' S, Cheng L. Suaeda salsa dynamic remote monitoring and biomass remote sensing inversionin Shuangtaizi
River estuary. Ecology and Environmental Sciences, 2011, 20(1) ; 24-29.

[9] ChenP F, Wang J L, Liao X Y, Yin F, Chen B R, Liu R. Using data of HJ- 1A/B satellite for Hulunbeier Grassland aboveground biomass
estimation. Journal of Natural Resources, 2010, 25(7) : 1122-1131.

[10] Foody G M, Boyd D S, Cutler M E J. Predictive relations of tropical forest biomass from Landsat TM data and their transferability between regions.
Remote Sensing of Environment, 2003, 85(4) : 463-474.

[11] GuoZF, Chi H, Sun G Q. Estimating forest aboveground biomass using HJ-1 Satellite CCD and ICESat GLAS waveform data. Science in China.
Earth Sciences, 2010, 53(1); 16-25.

[12] Soenen S A, Peddle D R, Hall R J, Coburn C A, Hall F G. Estimating aboveground forest biomass from canopy reflectance model inversion in
mountainous terrain. Remote Sensing of Environment, 2010, 114(7) . 1325-1337.

[13] Barati S, Rayegani B, Saati M, Sharifi A, Nasri M. Comparison the accuracies of different spectral indices for estimation of vegetation cover
fraction in sparse vegetated areas. The Egyptian Journal of Remote Sensing and Space Sciences, 2011, 14(1) : 49-56.

[14] Tryna Dronova, Peng G, Lin W. Object-based analysis and change detection of major wetland cover types and their classification uncertainty during
the low water period at Poyang Lake, China. Remote Sensing of Environment, 2011, 115(12) : 3220-3236.

[15] Newnham G J, Verbesselt J, Grant I F, Anderson S A J. Relative greenness index for assessing curing of grassland fuel. Remote Sensing of
Environment, 2011, 115(6) : 1456-1463.

[16] Chen L F, Gao Y H, Cheng Y, Wei Z, Xiao Q, Liu Q H, Yu T, Liu Q J, Gu X F, Tian G L. Biomass estimation and uncertainty analysis based
on CBERS-02 CCD camera data and field measurement. Science in China Ser E: Engineering and Materials Science, 2005, 48(2) . 116-128.

[17] Davranche A, Lefebvre G, Poulin B. Wetland monitoring using classification trees and SPOT- 5 seasonal time series. Remote Sensing of
Environment, 2010, 114(6) : 552-562.

[18] Wang L H, Xing Y Q. Remote sensing estimation of natural forest biomass based on an artificial neural network. Chinese Journal of Applied
Ecology, 2008, 19(2) . 261-266.

[19] Yao Y], Liu Q, Liu Q H, Li X W. Research on the mutual effect of the parameters on inversion of canopy reflectance model. Journal of Remote

Sensing, 2008, 12(1): 1-8.

http ; //www. ecologica. cn



552 A E = 334

[20] Zhou Z, He L, Liu L M. Feasibility study for retrieval of chlorophyll-a concentration in Donghu Lake using HJ-1 A/B CCD data. Bulletin of
Surveying and Mapping, 2011, (3): 11-14.

[21] Zheng W, Zeng Z Y. Dark-object methods for atmospheric correction of remote sensing image. Remote Sensing For Land and Resources, 2005,
(1):8-11.

[22] Deering D W, Haas R H, Rouse J W, Schell J] A. Monitoring the Vernal Advancement of Retrogradation of Natural Vegetation. NASA/GSFC,
Type I, Final Report. Greenbelt, 1974.

[23] Huete A R. A soil-adjusted vegetation index (SAVI). Remote Sensing of Environment, 1988, 25(3) ; 295-309.

[24] Rondeaux G, Steven M, Baret F. Optimization of soil-adjusted vegetation indices. Remote Sensing of Environment, 1996, 55(2) : 95-107.

[25] Qi J, Chehbouni A, Huete A R, Kerr Y H, Sorooshian S. A modified soil-adjusted vegetation index. Remote Sensing of Environment, 1994, 48
(2): 119-126.

[26] Gitelson A A, Kaufman Y J, Merzlyak M N. Use of a green channel in remote sensing of global vegetation from EOS-MODIS. Remote Sensing of
Environment, 1996, 58(3) . 289-298.

[27] Haboudane D, Miller J R, Pattey E, Zarco-Tejada P J, lan Strachan B. Hyperspectral vegetation indices and novel algorithms for predicting green
LAI of crop canopies: Modeling and validation in the context of precision agriculture. Remote Sensing of Environment, 2004, 90(3) ; 337-352.

[28] Huete A, Justice C, Liu H. Development of vegetation and soil indices for MODIS-EOS. Remote Sensing of Environment, 1994, 49 (3) .
224-234.

[29] Xu J H. Mathematical Methods in Contemporary Geography. Beijing: Higher Education Press, 2002 47-60.

[30] Li X, Yeh Anthony, Liu K, Wang S G. Inventory of mangrove wetlands in the pearl river estuary of China using remote sensing. Journal of
Geographical Sciences, 2006, 16(2) ; 155-164.

[31] XiuCY, XuB, JinYX, LiJY, Zhu X H. On grass yield remote sensing estimation models of China’s northern farming-pastoral Ecotone.
Proceedings of 2010 International Conference on Remote Sensing ( ICRS 2010) , 2010, (2) : 465-470.

[32] Guo Y C, He Y, LI X. Remote sensing inversion of vegetation coverage and optimization of vegetation index based on MODIS data in arid area.
Remote Sensing for Land and Resources, 2011, (2) . 115-118.

[33] Tao S, Wang P X. Retrieval of district evapotranspiration using remotely sensed biomass products // Environmental Science and Information
Application Technology. Wuhan: IEEE, 2009 : 466-469.

[34] Zhou H, Wang B, Zhang L. M. New scheme for decomposition of mixed pixels of remote sensing images. Journal of Infrared and Millimeter Waves,
2005, 24(6) ; 463-466.

[35] LiuL F, Wang B, Zhang I. M. Decomposition of mixed pixels based on bayesian self-organizing map and gaussian mixture model. Pattern
Recognition Letters, 2009, 30(9) : 820-826.

SE Lk

(1] BRFHGRZ, TARh, divg. PR RS RS e RO RSB I E R O TE. A4, 1999, 19(5) : 607-613.

[2] FEPAE, 275, F8E, 2%, IR, S, 5oty R sgo g Brsy. @8, 1997, 1(1): 50-57.

[5] IFEZ, #KITE. WERATH(LAD FREGE ks, H R BRI, 2003, (3): 58-62.

[6] MZM, MR, Kede, BREW, AR, KEO7, FHIE. NSRBI 5 0w AR s HOE B 5. A3k, 2011, 31(18):
5159-9170.

[7] ZFKR, Xz, Bl Landsat ETM éﬁcﬁmﬁéﬁﬁﬁ?ﬁﬂiﬁﬂﬁ‘ﬂii%i Hu =R, 2001 56(5>. 532-540.

[ 8] ¥, W&z, FRAN, skFl, Bk IWAREWS T MR HUHBE (Suaeda salsa) AWK ERTSY. LB 4R, 2011, 20
(1):24-29.

(9] BRWSTC, EHIR, BFHIE, U5, BRach, XV, BT PR o TR 38 A 9 W48 DLU/R WE s b b AR W ie S i . A AR IR 2440
2010, 25(7) : 1122-1131.

[18]  Earify, JRHaRK. BT N M2 ILE R IRARAE Wy Bt Bl I, 07 FH A= 25274k, 2008, 19(2) : 261-266.

[19]  WEAELE, X5k, BIEK, 25/N30. S8R 2 RO EM TSE ML RS, R4, 2008, 12(1)

[(20] JAIE, i, R ST HI-1A/B CCD it AR BIm-4 % a%ﬁrii;ﬁiﬂﬁﬁﬁﬁ% @, 2011, (3): 11-14.

[21] fh, Wk BREGKRKIEN B GOCE. B RHIE, 2005, (1) 8-11.

[29] fREfe. BURHBIR AP A d s, JUat. WA ﬁ‘tﬂ#ﬁﬁ, 2002 ; 47-60.

[32] SBFEI, f73e, ZE. JLT MODIS (T 5 DR A Bl 5 B S it MMl s oot I BB ISE I, 2011, (2): 115-118.

[34] %R, Tk, W, — MR ERIR S GOt i k. LSRR, 2005, 24(6) : 463-466.

http ; //www. ecologica. cn



2 4 (LD e S BT S MERL L € DN LIRS LY VER I &2t 7/ BT Yl 0 553

MiEk WEEMERIRS TUHIE (g/m’)

Accessories table Comparison between fitting results and actual data

Sz A= EVI#l4 GNDVIl& MSAVI 14 MIVL2 4 NDVIHI4 OSAVI#IE& RIfIE  SAVIfI&  MLRM #l&

v b
*ﬁ“ﬁ* wit SR 4 CWRER N WR o
. Actual Fitting  Fitting result Fitting result Fitting result Fitting result Fitting result Fitting result Fitting result  Fitting result
point No- ) mass  result of EVI of GNDVI  of MSAVI  of MIVI2  of NDVI  of OSAVI  of RI of SAVI  of MLRM
1 250 252. 2 285. 4 275. 8 225.5 274. 9 271. 2 269. 3 271. 4 274. 4
2 301. 8 267. 3 304. 9 289. 7 235. 6 289. 3 286. 1 283. 9 286. 5 294. 1
3 429. 7 360. 9 321. 2 362. 5 338. 1 363. 5 366. 4 360. 9 367 374. 1
4 291. 7 247 286. 7 278. 3 221. 1 277. 4 273. 9 271. 7 274 277. 8
5 349. 6 316. 5 316. 8 330. 7 273. 1 330. 9 330. 6 326. 5 331. 1 341. 3
6 345. 2 295 314. 1 321. 6 267. 4 321. 6 320. 3 316. 6 320. 7 332
7 226. 2 201. 8 251. 6 221. 1 202. 6 220. 3 216 216. 5 216. 2 211. 2
8 140. 4 190. 8 160. 5 197. 7 154. 7 197 192. 6 194. 3 192. 9 185
9 249. 4 259. 1 282. 8 275. 2 248. 3 274. 3 270. 6 268. 5 270. 7 270. 5
10 167. 4 179. 4 225. 6 206. 2 159 205. 5 201. 8 202. 9 202. 1 199. 2
11 435. 6 379. 4 326. 5 386. 4 317. 4 388 394. 5 387. 6 395 403. 4
12 930. 1 1326. 2 1065. 4 1703. 5 876. 1 1100. 1 1483. 8 1713. 4 989. 1 1373. 7
13 2087 2124. 6 2409. 9 2593. 1 1726. 1 2154. 5 2365. 6 2324. 6 2623. 6 2841. 9
14 235. 6 206 267. 9 235. 5 194. 7 234. 8 230. 6 230. 6 231 232. 3
15 150. 6 201. 4 223. 2 208. 3 162. 2 207. 5 203 204. 2 203. 3 196. 7
16 597. 7 569. 4 367. 5 487. 7 394. 3 494 524. 8 512. 8 525. 3 512. 7
17 639. 9 525. 4 467. 5 485. 7 260. 8 490. 4 516. 9 503. 5 516. 6 532. 8
18 455. 4 526 433. 4 481. 7 364. 1 487. 6 519. 7 506. 8 519. 6 503. 3
19 719. 9 600. 4 516. 8 527. 9 424. 4 534. 7 568. 4 553. 9 568. 8 655. 2
20 242.°5 301. 2 276. 7 270. 6 307. 3 269. 4 266. 2 263. 8 266 250. 9
21 143. 7 217. 6 171. 5 200. 6 306. 9 199. 6 195. 7 196. 7 195. 7 186. 3
22 127. 4 215 255. 5 197. 4 260. 3 196. 6 193. 8 194. 7 193. 8 180. 7
23 906. 4 1019. 9 852. 1 1028. 5 699. 5 1192. 5 1568. 9 1534. 9 1268. 2 1139. 2
24 906 1001. 2 652. 1 716. 7 583. 9 737. 4 840. 3 819. 6 842. 2 748. 3
25 877. 4 676. 9 550. 6 599. 1 413. 8 610. 3 663. 7 646. 9 664. 8 846. 3
26 866. 8 632. 6 439. 7 549. 6 416. 5 558. 2 596. 4 582. 6 597. 8 788. 8
27 749. 6 609. 2 436. 3 530. 7 444. 6 538. 4 572 558. 9 573. 2 663. 7
28 120. 4 195. 6 119. 5 189. 3 351. 6 188. 1 185. 2 186. 2 185 177. 5
29 116. 1 124. 8 116. 5 122. 5 204. 5 122. 3 123 126. 5 123 117. 4
30 148. 3 208. 9 199. 2 204. 3 385. 2 203. 1 199. 6 200 199. 4 196
31 101. 2 83. 8 96. 5 76. 6 107. 1 77.°5 82 86. 6 82. 1 96. 1
32 114 107. 7 110. 1 98. 3 164. 1 98. 9 101. 2 105. 6 101. 3 108. 7
33 95. 2 93. 8 95. 1 88. 7 122. 9 89. 3 92. 7 97. 1 92. 7 89. 6
34 237. 5 237. 5 238. 2 275. 9 245. 7 242 244. 7 240. 3 239. 7 237. 1
35 1189. 6 1189. 6 1026. 7 1093 1223 985. 6 1383. 2 1543. 4 1499. 9 1359. 4
36 231. 7 231. 7 246. 4 207. 9 226. 8 350. 7 225. 7 221.5 221. 4 213. 3
37 191. 6 191. 6 248. 9 155. 6 223. 5 265. 6 222. 3 218. 2 218. 2 201. 5
38 1149. 6 1149. 6 1327. 6 1032. 1 1372. 6 1096. 7 1453. 3 1368. 6 1540. 7 1081. 5
39 277. 3 277. 3 272. 6 299. 4 299. 2 223 278. 4 274. 9 272. 7 275. 2
40 313 313 287. 5 283. 9 305. 1 286. 7 304. 8 304. 7 300. 9 304. 8
41 351. 8 351. 8 357. 1 333. 7 376. 9 328. 9 360. 9 363. 9 358. 5 371. 6
42 2035. 3 2035. 3 2129. 6 1838. 1 2111 1955. 9 2094. 3 2126. 2 2269. 8 2131. 6
43 221 221 244. 8 249 227. 6 241. 8 226. 6 223. 8 223. 3 206. 2
44 1387. 7 1387. 7 1146. 5 1198. 4 1672 1205 1609. 1 1557. 6 1326. 6 1486. 7
45 950. 7 950. 7 1234. 6 842. 9 1157. 6 1034. 1 1301. 8 1998. 6 1200. 1 1223. 6
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