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Derivation and validation of leaf area indes maps using N
DVI1 data of different resolution satellite imageries
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Abstract Leaf areaindex(LAl) isan important vegetation structural parameter for quantitative an
alysis of many ecological and hydrological processes related to vegetation dynamics as well as ph
enological trends.Short Revisit period and coarse or medium-resol ution satellite imageries(e.g.SP
OT/VEGETATION and MODIS) demonstrate great potential in exploring large scale leaf areain
dex(LAI),but the reliability is still unclear when LAI algorithms based on high-resolution satellitei
mageries applied to coarse-resolution imageries. Totally 490 plot-LAls(50mx50m) were measure
d by using Tracing Radiation and Architecture of Canopies(TRAC) and LAI-2000 instrumentsi

n the upstream catchment of Minjiang river in SW China.Landsat Thematic Mapper(TM) scene
s at 30m-resolution were used to calculate Normalized Difference Vegetation Index(NDVI) and |
ocate ground sites.Seven land cover-specific NDVI-LAI converting algorithm were constructe
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d by regression analysissMOD NDV | products at 250m-resolution and 1000m resolution SPOT/
VEGETATION NDVI were used to produce coarse-resolution LAl data.Since regions of the sp
ectrum among the different sensors are not exactly the same,amutual calibration among the senso
rswas first performed before they were used for TM LAI agorithms,and the acquisition date of T
M data,VEGETATION and MOD NDVI data were constrained in the same month,i.e.July 200
2,field measurements were carried out from 2002 to 2004 with the matching dates.The mean LA




| of the catchment derived from TM,MODIS and VEGETATION imageries are 4.53,3.55 an

d 4.20 respectively. MODIS LAI,VEGETATION LAI images and those in the matching TM sce
nes were compared, TM LAI map is much better correlated to MODIS LAI than to VEGETATI
ON LAI.With the decreasing of the spatial resolution,the LAl was likely to be underestimated, i

n particular, MODIS LAI was underestimated by 22%.1t is possible to use MODI S 250m-resolut
ion imagery to map LAI distribution with acceptable error of approximately 30%,but 1000m-reso
lution VEGETATION imagery causes considerable error of 50%.Comparisons of LAl valueso

f different-resolution resampled from TM 30m pixels indicate thet it is major cause of scaling error
swhen aggregate map from high-resolution to coarse-resolution.We speculate that it isalikely res
ult of landscape fragmentation of this area.
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