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Scaling effect and spatial variability in retrieval of vegeta

tion LAI from remotely sensed data
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Abstract Asonekind of the meansfor data acquiring in macroscopic ecology, remote sensing h

as an ability to grasp features of the ecological phenomena on larger scale. In deriving Leaf Areal
ndex (LAI) from remotely sensed data, the transformation of the remotely sensed data from one K
ind of resolution to another has become a significant problem because of the heterogeneity in pixe
. In this paper, based on an analysis of the reasons for error appearing in LAI retrieval, the spatia
| heterogeneity in pixel was described by semivariogram. Taking the city of Huanghuain Hebei pr

ovince as the study area and using TM and MODI S data, this paper explores the scaling effect i

n the retrieving reeds LAI. Firstly, the LAl image with 30m scale was retrieved from the TM imag

e data based on the statistic model. Then, seven test plots were selected from the LAl image. Eac -

h plot is different in reeds coverage, and the smaller reeds coverage in pixel the lager heterogeneit

y within it. Following this step, the reeds LAI on the MODI S scale (990m by 990m) were obtain

ed for the seven plots using the method of spatial transformation, and the reason for error appearg
dinthe LAl retrieval was explored. Finally, the semivariogram model of reeds coverage was dev

eloped through the analysis on the semivariograms of these plots.The following conclusions wer
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e obtained from this study: (1) The scaling problem appeared in deriving the parameters on groun
d surface stems from not only the non-linearity of algorithm for normalized difference vegetation in
dex (NDVI1), but also the spatial heterogeneity within pixel. The variation in LAI error depends m
anly on the degree of heterogeneity of ground surface. It was found that a small error (lesstha

n 0.08) isfrom the nonlinearity of the algorithm for NDV1 and, however, the spatial heterogeneit
y of LAl isthe fundamental factor for giving rise to the scaling effect in LAI. (2) Inthe study are
a, the spatia heterogeneity of reedsis caused by both the random element and the extent of spatia
| auto-correlation. These factors can be described by the parameters of semivariogram. i.e.. huad




et and sill. If the pixel isdominated by reeds in coverage the major reason causing the spatial hete
rogeneity isthe extent of spatial auto-correlation; and if the pixel isamixed onein cover, the spati
al heterogeneity resulted from random factor increases as reeds coverage decreases.(3) In a pur
e pixel, little variation was found between the 30m and 60m scale, which means that the scaling pr
oblem for pure pixels may be ignored. However, while the degree of heterogeneity within apixel i
ncreases the spatial heterogeneity in the pixel with larger scale may be somewhat hided compare
d with the pixel with smaller scale.(4) Results also showed that valid spatia auto-correlation scal

e of reedsin the study areais within 360m.
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