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Derivation and validation o leaf area index maps using NDVI data o different

resolution satelite imageries

SN Peng-Sen” L IU Shi-Rong” L 1U Jing Teo' L1 ChongWei' LIN Yong’ JIANG Hong® (1. Ressarch Institute d Forest Ecology
and Environment , Chinese Academy o Forestry , Beijing 100091, China; 2. Cdlege o Life Sciences , Beijing Normal Univ. , Bejing 100875, China; 3. International
Ingtitute d Earth System Science , Nanjing University , Nanjing 210093, China) . Acta Ecologica Sinica,2006,26( 11) :3826 3834.

Abdract :Led area index(LAI) is an important vegetation sructura parameter for quantitative andyss of many ecologicd and
hydrologicd processes related to vegetation dynamics as well as pherologica trends. Sort Revigt period and coarse or medium
resol ution satellite imegeries(e. g. SPOT/VEGETATION and MODIS denpndrate great potentia in exploring large scae ledt area
index(LAI) ,but the rdiahbility is ill unclear when LAI agprithms based on highresol ution satellite imageries goplied to coarse
resol ution i mageries. Totaly 490 plot-LAlIs(50m x 50m) were measured by using Tracing Radiation and Architecture of Carnopies
(TRAC) and LAF2000 ingrumernts in the upsream catchment of Minjiang river in SV China. Landsat Thematic Mapper ( TM)
scenes a 30m resol ution were used to ca culate Normalized Difference Vegetation Index(NDV1) and locate ground sStes. Seven land
oover- pecific NDV FLAI converting a gorithm were condructed by regresson andys's.
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MOD NDVI products a 250m resol ution and 1000m reol ution SFOT/VEGETATION NDVI were used to produce coarse
resol ution LAI data. Snce regonsd the gpectrum arrong the different sensors are ot exactly the same ,a mutud calibration anong
the senors wasfirg performed before they were used for TM LAI dgorithms ,and the acquidtion dete of T™M data ,V EGETATION
and MOD NDVI data were condrained in the same north i . e. July 2002 field measurements were carried out from 2002 to 2004
with the metching dates.

The mean LAl o the catchment derived from T™M, MODIS and VEGETATION imegeries are 453,3.55 and 4.20
regoectively. MODISLAI ,VEGETATION LAI images and those in the maetching TM scenes were conrpared , TM LAI mgp is much
better corrdated to MODISLAI than to VEGETATION LAI. With the decreasng of the gatid resol ution ,the LAl was likely to be
underedimeted ,in particuar ,MODIS LAI was underestimeted by 22 %. It is posible to use MODIS 250mrel ution imegery to
mep LAl ddribution with acceptable error of approximatdy 30 %, but 1000mresolution VEGETATION imegery causes
cond derable error of 50 %. Corrparionsof LAI vauesd differentresol ution resanypled from T 30m pixd sindicate thet it is mgor
caued scding errors when aggregaete mgp from highrresol ution to coarse-resol ution. We speculate that it is a likdy result of
landscape fragmentation of this area.

Key words:led areaindex; upsreamd minjiang catchment ; normelized difference vegetetion index; ™™ ; MODIS
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Fg.1 Qorrdation of NDVI derived from Landsst TM with ground measurement across Minjiang watershed for different cover types

Qoniferousfores ; B :
Qop land; F: Alpine meacow

1 NDVI

Mixed of coniferous and broad-leaved foreg ; C:

LAI

Srublands; D: Broad eaved fored ; E:

Table 1 Land cover-specific NDVI to L Al converting algorithms

Land cover (Regresdon) R? RMSE
niferous fores LAl =1.8(NDVI +0.069) /(0. 815 - NDVI) 0. 346 0.599
Mixed fores LAl =4.686NDVI/(1. 181 - NDVI) 0.592 0.536
Tenperate deciduus shrub LAl =8.547NDVI - 0.932 0.583 0.384
Alpine evergreen shrub LAl =9.174NDVI - 0. 648 0.715 0.500
Broad eaved forest LAl =7.813NDVI +0. 789 0.732 0. 461
Qop land LAl =6.211INDVI - 1.088 0. 760 0.529
Alpine meadow LAl =3.968NDVI + 1. 202 0.871 0.470
TM NDVI  VGITNDVI (2 LAFNDVI
SROT :(3) ; (4
1 (5) LAFNDVI MODISLAI



11 : NDV I (LA) — 3831

VGT LAI , , , 3 .
, . TM NDVI
, ™ SFOT  MODIS ,
. VGTNDVI
TM NDVI  0.294 MOD NDVI ~ TM NDVI 0. 264 , T  LAFNDVI
SFOT ,
3 NDV| LAI . TMLAI 0 9.68 ,
4.53 MODISLAI 0 8.49 , , 3.55 VGTLAI 0 9.18, 4.2,
MODIS ( 2 ., TM 30mLAI ,
SFOT 1kmLAI  MODIS 250m LA . MODIS 250m LAl 30 %
SFOT 1km LAl 50%,  TMLAI ,MODIS 250m LA
( 3, MODIS 250m LAI>4.0  ( 3)
2 LAI

Table2 Summary o LAI datigics o the sven land cover typesand those o TM ,MODISand VEGETATION over the same scenes

Totdl CF MCBF AES BF DS a AM
T™MLAI Max 9.68 9.68 7.07 7.72 7.97 4.41 5.12 4.44
30m Min 0.00 2.32 2.37 1.53 2.40 0.93 121 2.03
Mean 4.53 4.98 4.74 4.49 4.73 2.37 3.01 3.23
SD. 1.01 1.56 1.36 1.69 2.09 1.42 1.62 0.86
MOD LAl Max 8.49 8.49 6.89 6.31 6.42 3.81 2.94 4.37
250m Min 0.00 2.07 1.14 2.47 1.07 0.71 0.89 2.47
Mean 3.55 3.95 4.07 3.79 3.78 2.48 2.18 3.28
SD. 121 0.76 1.09 1.04 1.45 0.83 0.85 0.63
VGT LAl Max 9.18 9.18 4.51 3.52 6.75 6.57 5.77 4.18
1000m Min 0.00 21 1.43 0.81 0.55 1.70 2.09 0.50
Mean 4.20 5.10 3.81 3.05 4.47 4.93 4.12 2.23
SD. 1.89 1.51 1.36 134 1.73 1.48 1.13 1.30
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