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Scaling effect and spatial variability in retrieval of vegetation LAI from remotely
sensed data

CHEN Jianl , NI Shao-Xiangl' " LLI Jing—]ingz , WU Tongl (1. College of Geographical Science , Nanjing Normal University , Nanjing 210097,
China ; 2. Department of Comp i & Technology , Nanjing University of Information Science & Technology , Nanjing 210044, China) . Acta Ecologica
Sinica ,2006,26(5) :1502 ~ 1508.

Abstract: As one kind of the means for data acquiring in macroscopic ecology, remote sensing has an ability to grasp features of
the ecological phenomena on larger scale. In deriving Leaf Area Index ( LAI) from remotely sensed data, the transformation of the
remotely sensed data from one kind of resolution to another has become a significant problem because of the heterogeneity in pixel .
In this paper, based on an analysis of the reasons for error appearing in LAl retrieval, the spatial heterogeneity in pixel was
described by semivariogram. Taking the city of Huanghua in Hebei province as the study area and using TM and MODIS data, this
paper explores the scaling effect in the retrieving reeds LAI. Firstly, the LAI image with 30m scale was retrieved from the TM
image data based on the statistic model. Then, seven test plots were selected from the LAl image. Each plot is different in reeds
coverage, and the smaller reeds coverage in pixel the lager heterogeneity within it. Following this step, the reeds LAI on the
MODIS scale (990m by 990m) were obtained for the seven plots using the method of spatial transformation, and the reason for
error appeared in the LAI retrieval was explored. Finally, the semivariogram model of reeds coverage was developed through the
analysis on the semivariograms of these plots.

The following conclusions were_obtéined from this study: (1) The scaling problem appeared in deriving the parameters on
ground surface stems from not only the non-linearity of algorithm for normalized difference vegetation index { NDVI ), but also the

spatial heterogeneity within pixel. The variation in LAl error depends mainly on the degree of heterogeneity of ground surface.
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was found that a small error (less than 0.08) is from the nonlinearity of the algorithm for NDVI and, however, the spatial
heterogeneity of LAI is the fundamental factor for giving rise to the scaling effect in LAI. (2) In the study area, the spatial
heterogeneity of reeds is caused by both the random element and the extent of spatial auto-correlation. These factors can be
described by the parameters of semivariogram, i.e., nugget and sill. If the pixel is dominated by reeds in coverage the major
reason causing the spatial heterogeneity is the extent of spatial auto-correlation; and if the pixel is a mixed one in cover, the
spatial heterogeneity resulted from random factor increases as reeds coverage decreases.(3) In a pure pixel, little variation was
found between the 30m and 60m scale, which means that the scaling problem for pure pixels may be ignored. However, while the
degree of heterogeneity within a pixel increases the spatial heterogeneity in the pixel with larger scale may be somewhat hided
compared with the pixel with smaller scale. (4) Results also showed that valid spatial auto-correlation scale of reeds in the study
area is within 360m.

Key words: Leaf Area Index ( LAI) ; scaling effect; semivariogram; heterogeneity

RERESYIH—NEAES HEERBETHREZARANSRALMELHE . £5¥HBE
MEBAEARRE LSEZAEARMSE, BRENEVRESERARPIREIRN—HEXFR, FHTIE
BRAKRBEASEFRZHFME , FITERREPORERL, M TEES, SNBSS MASETERNE
RIEFEE,

REEREEAESEMKXETABOCEBE T BT RB R, T8 8 W0 P A9 R E 200 7] £ 58 48 5k
AFERREWEED ., S, KCESEBBHEMARTIED, HTKERAXFHERMAREHHE 0,
LAI (8 225 ) A3 A A AR B ZU R JE 39 ST s A AR 39 ST MM SR IR 22 B K AT 3% 250%™, Tian, Wang % 43 5 ¢
MODIS By LAI 7=l f7 T Z RESWREAE, FHT T REFRRRI, MAITHE S EERENE M, H—1
HBERAPREST ABEMEBERRR, &7 AR KM REIRED . Rafly £ H 7 —F B8 8% |7 3%,
IR B R TE S 8 (0 LAT) 5185018 B 8 (AR R R #9227 . Milne 5 Cohent X MODIS
R W S SE BHEAT T o Silvestri XML M E B AT TREMKS . KBSNAEFETER
SBITEHRIT T HYSEIHAEROTR, SEFRAYELETELRFEELESERFEFRNMEERER,
EXHRITCH R R Z L BE AR

AT LA TN RX, LS FHE PRI R, HI1T T HETF TM 1 MODIS S K8 BB~ E
LAl REP R R BN, RN MG IR EER BB ARXEE LA WERFREHTHR, F
EEMAETH -SEBHEE U FEEBRREMEE.

1 BESHRAZ
1.1 HREXHER

R XA T EE R dns R Y. 27 i F A 4R 38°9715” ~ 38°38740"N, 117°4'23" ~ 117°49'42"E,
HHZ 2161 k', W NBFAEBEE,EBEK3~Tn, BYE HiE, BEBHEXNSE., ESLHLAHL
ME+ SR B . IR ERBAEE N F .8 KA 3 ( Phragmites communis ) L , £ 4 b 3 587% ( Suaeda spp.) . EH ¥
( Imperata cylindrica var. major ) Ji) B ¥ ( Setaria viridis ) $ Y. BRBN CAEBREAEKZLERNE wth, Ko
REFEUSESAAMWBRE HE BEE BREAENLBEX,

1.2 =ERBE KB

1.2.1 TM $(#E HFRFARAMWR 2004 £ 5 A 28 HERH ™ BB, XA KSKREBER 65(Second
Simulation of Satellite Signal in the Solar Spectrum) BRIV R T KSARIE. f58) ENVI4.0 344, 3 #I FAF S 52
3 H s BRI E Y EEEESE 0.5 MRITZA,

HT o4 LA R RN, £ M BREXERT T T™"HRFX(E ). 8MFXEE 33x33 4 TM &,
A8 24 F b TE 990m x 990m , LA ¥ {81355 MODIS Rt K/pFEICE. 5 H 28 B, AR XKW FIEEBREELE
K, EE— Bt 70%, B R L BAKEMEWAKR, FILRLERE, mEEENE —LHSER


http://www.cqvip.com

1504

[

¥ #®

£ 000 http://www.cqvip.com|

26 %

(NDVD)—J KT 0.6, MZEMRM NDVI —B/MT 0.6, |, ATHX 7N FRANB T HEAER
NDVI {B K75 35 3 LA R B0 AR NDVI {ER R BB Fp 2R, 7 /l‘?lzmﬁﬁﬁjnﬁﬁmﬁﬂthﬁﬂﬁéxﬁ 2,

1.2.2 MODIS ##E HHRIX 2004 4£5 A 28 HE
MODIS BEHEAF HERAERH S ™M HEMNE
AT OB, SO S ok EL B A MODIS B LAI 7= 5,
MR A T NASA R4t 4 R — B B Bt 16d & B K 1km 4
PR MODI13A2 $iE. & By MODIS B~ R BT #
B4 MRT #TTRE T8, RASSERY BESTE
HRHFFHBRAT L5 EE B K GEOTIFF # X X,

MODIBA2 BN A TH M A RE %, U /NEEW
WAEARREKH-Bir-ERSILA%XERIENE
fbo MO, EABREBIERE SR, AT S FH
5 REBRW . SIERITIER %, BRDF ¥ Wi &
ITERIXTA, RARB D lkm S HREK NDVI BHE.
1.3 EFSh L B4R
1.3.1 IAITEE M RXBERAFEFTHE: (1)
WinScanopy Y R MM , B4 WinScanopy
BAKBCRERER , R G L REGRATZHLEED
LW LAl REFRRES—NEHRN 30m x 30m #
HERXA, B8 S NS REPHESZESEN
LAI B QOBEENE. EHO8FN, HERERES
WA ERE, B8RV FEH BB, FFHERENH
KM, REREYERITE LA

W, AR 23 TR ERAN LA B
Wo B3NP RIREN 23 MEEMITRE ., WF
FMANTBERE, —HETHBERBER-EN,
EHEMXMXR, HXABN0.936; —HFZRMFEK
WERNAT%;B/DMRER O EWIREN 18%. LTREK
PR, WinScanopy M B HAFIER B K LAl MR
BE, HUNEBEFERE REETFREERAB
WinScanopy ] & P K HL LAI $UiE .
1.3.2 LiEXMHE ASMNERAHREZE ASD A
Al FieldSpec )t i%{¥ , & K 75 Bl & 300 ~ 1100nm, Yt i
SEER 3.5mm, MERNEERAYE . Z8EH, M
EHFEERNTHURAECBENR R, SRER/S £
FEEMA MR FHERINSEEE R R, TROLE
BAE £ = A ASD ViewSpecPro #E4TALFE .
2 LAIWNESEREZESH

R R NDVI 5 LAl X R G T HERE TS

Al BRFRAG~EHE

Fig.1 Sketch map of the sampling plots in the study area
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Fig.4 LAI retrival errors caused by NDVI algorithm
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Table 1 The parameters of semivariogram of the sampling plots with different percentage of reed cover at the scales of 30m and 60m

RE HELH TR A BREM Co EEHC+ C ClCo s C , RESH
Scale(m) Reed percen!age( %) Range Nugget Sill ol e d Test parameter

99.36 11.54 1.67x10°* 1.31x107? 0.128 0.947 115.8511

30m 52.35 11.34 3.26x 1074 6.33x107° 0.0514 0.966 183.276
3.4 12.24 9.82x107* 2.11x107? 0.465 0.823 30.3
99.36 6.09 1.50x 10°* 1.34x 1072 0.112 0.961 61.717

60m 52.35 5.72 4.66x10°* 6.54x 1073 0.0713 0.959 58.526
3.4 10.12 1.32x107? 2.37x107? 0.556 0.824 11.73
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