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Downscaling of Thematic Maps Based on Remote Sensing Data
using Multi-scale Geostatistics

No-Wook Park '
Dept. of Geoinformatic Engineering, Inha University

Abstract : It is necessary to develop an integration model which can account for various data
acquired at different measurement scales in environmental thematic mapping with high-resolution
ground survey data and relatively low-resolution remote sensing data. This paper presents and applies a
multi-scale geostatistical methodology for downscaling of thematic maps generated from low-
resolution remote sensing data. This methodology extends a traditional ordinary kriging system to a
block kriging system which can account for both ground data and remote sensing data which can be
regarded as point and block data, respectively. In addition, stochastic simulation based on block kriging
is also applied to describe spatial uncertainty attached to the downscaling. Two downscaling
experiments including SRTM DEM and MODIS Leaf Area Index (LAI) products were carried out to
illustrate the applicability of the geostatistical methodology. Through the experiments, multi-scale
geostatistics based on block kriging successfully generated relatively high-resolution thematic maps
with reliable accuracy. Especially, it is expected that multiple realizations generated from simulation
would be effectively used as input data for investigating the effects of uncertain input data on GIS
model outputs.

Key Words : Downscaling, Geostatistics, Simulation, Thematic map.
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Fig. 1. (a) Spot heights data used as point data, (b} SRTM DEM used as block data (30m), (c) reference DEM (15m).
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