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A model for spatial and temporal data fusion

WU Ming-Quan', WANG Jie**, NIU Zheng'*, ZHAO Yong-Qing’, WANG Chang-Yao'
(1. The State Key Laboratory of Remote Sensing Science, Institute of Remote Sensing Applications,
Chinese Academy of Sciences, Beijing 100101, China;

2. Institute of Remote Sensing and Earth Sciences, Hangzhou Normal University, Hangzhou 310036, China;
3. Shanxi Coal Mining Administrators College, Taiyuan 030006 ,China)

Abstract: Spatial and temporal fusion of remote sensing data is a technology that can generate dense time series and high
spatial resolution data whose spatial resolution is similar with high spatial resolution date, and temporal resolution is the
same as the one with high temporal resolution data. This paper presented a new spatial and temporal data fusion model
(STDFM) for blending Landsat and MODIS surface reflectance. Temporal change information was detected from sequence
coarser resolution surface images, and new high resolution reflectance was predicted from former high resolution reflectance.
This algorithm was tested in red and near-infrared MODIS and Landsat ETM + images, and over a study area in Jiangning
country, Nanjing, Jiangsu, China. Results showed that STDFM was able to produce images very similar with actual ob-
served images. The correlation coefficient r between synthetic imageries and actual observations was 0.939. The correlation
coefficient r between NDVI calculated by synthetic imageries and actual observations was 0.938.
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Fig.1 Flow chart of the STDFA algorithm
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Fig.2 Comparison of fusion result (top right) with actual ob-
servations of Landsat —7 ETM + NIR band (top left), and
MODIS NIR band ( down left)
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Table 2 Comparison between actual observed surface reflec-
tance and synthetic surface reflectance imageries

T

HH OB LR NDVI
10/08/2002 0.883 0.933 0.938
10/24/2002 0.855 0.929 0.933
11/09/2002 0.839 0.903 0.925
12/27/2002 0.795 0.901 0.851
01/16/2003 0.875 0.939 0.910
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Fig.3 Comparison of NDVI
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Table 3 Comparison with other Spatial and Temporal fu-
sion method in NIR band

BAR ARl a2 fE& HXREK

$iESE A MODIS  Landsat-TM  Busetto et al. (2007)[7] 0.78<r<0.89
STARFM MODIS  Landsat-TM Thomas et al. (2009)[8] 0.85<r=<0.91
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