Estimating Impervious Surfaces Area using MODIS data in Indonesia

Fajar Setiawan1, Bunkei Matsushita2, Hendro Wibowo1, Luki subehi1,  Takehiko Fukushima2
1Research Centre for Limnology, Indonesian Institute of Sciences,

  Cibinong, Bogor, 16911, fajar@limnologi.lipi.go.id, hendro@limnologi.lipi.go.id, luki@limnologi.lipi.go.id  
2 Graduate School of Life and Environmental Sciences, University of Tsukuba, 

Tsukuba, Ibaraki, 305-8572, Japan matsushita.bunkei.gn@u.tsukuba.ac.jp, fukusima@sakura.cc.tsukuba.ac.jp 
Abstract: Impervious surface area (ISA) has recently become a key concept in the field of urban remote sensing, with a focus on estimation of the ISA at a city-scale by using Landsat-style satellite images.  In addition, ISA estimation is also in demand in disciplines such as the environmental assessment and policy making at a national scale.  The objective of this study is to validate a fractional ISA map, which was estimated from MODIS images by using a temporal mixture analysis (TMA) technique.  The regions of the study are northern part of West Java Island. These regions are chosen because they have various land cover/use types especially for impervious surfaces.  Actual ISA distribution maps obtained from high spatial resolution image of Google Earth were used as reference maps to evaluate the accuracy of MODIS-based ISA map.  A 3×3 sampling window (750m*750m) was utilized to reduce the impact of geometric errors associated with the MODIS images and Google Earth images. For each sampling window, the corresponding actual ISA fraction was calculated by visually interpreting the Google Earth images in ArcGIS.    Results show that the ISA obtained from MODIS data agreed with those from Google Earth images (r2=0.816, and RMSE=0.130).  These results  demonstrate that  MODIS can be used to build a fractional ISA map to support the study of environmental change that related with human activities.
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