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Temporal information entropy and its application in the detection of spatio-

temporal changes in vegetation coverage based on remote sensing images
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Abstract . Change detection based on remote sensing images is a hot research topic, which can provide decision support for
regional ecological conservation, resource management and development planning, etc. However, the current studies mostly
focus on bio-temporal change detection, which cannot adequately reflect the continuous change characteristics in time
dimension. In this paper, through the introduction of information theory, we propose a novel method of temporal information
entropy to characterize the long time change features of vegetation comprehensively. Taking Yanhe watershed as the study
area and based on Normalized Difference Vegetation Index ( NDVI) data, we used this method to calculate the change
information of vegetation coverage in Yanhe watershed from 2000 to 2010 and identified its spatio-temporal change
characteristics. The results showed that the change level of vegetation coverage in Yanhe watershed was mostly increased in

this period, accounted for 80.7% of the total area. Obviously increased area accounted for 13.9% and mainly distributed in
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northeast and southeast of the watershed. Vegetation coverage decreased area accounted for 2.4% , mainly distributed in the
western and northwestern; Severely decreased area accounted for 1.1% , mainly distributed in the central and southwest of
the study area, where needs strict environmental management. Comparing with the regression analysis method, temporal
information entropy can be more objectively in reflecting the continuous change intensity and trend of vegetation coverage in
long time series, which can provide scientific theoretical references for the protection and management of regional ecological

environment.

Key Words; remote sensing; change detection; time series data; temporal information entropy; vegetation coverage
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Table 1 Data of representative sample points

ROy FEA 1 I FEA 8 2 WLIIE FEA 3 WLIIME FEAS S 4 WLIE
Year Samplel Sample2 Sample3 Sample4
2000 0.8269 0.3862 0.4734 0.4835
2001 0.8335 0.4126 0.4276 0.5009
2002 0.8369 0.5188 0.4154 0.5556
2003 0.8423 0.4157 0.4111 0.5112
2004 0.8436 0.5169 0.4246 0.5196
2005 0.8412 0.5072 0.4382 0.4825
2006 0.8387 0.5065 0.3373 0.5623
2007 0.8395 0.6021 0.3415 0:5015
2008 0.8426 0.5687 0.359 0.3969
2009 0.8433 0.6798 0.2956 0.5551
2010 0.8516 0.5907 0.3154 0.5643
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Fig.3 Distribution of determination coefficient in Yanhe watershed
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Fig.6 Location of typical observation points
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Table 2 Comparison of the results

87 FEA R 1 R BEAR 8 2 THEAH A 3 TR FEAR 2 4 THEEAH
Method Results of samplel Results of sample2 Results of sample3 Results of sample4
R Slope values 0.0015 0.0237 -0.0156 0.0015
H5E L Determination coefficient 0.6558 0.7673 0.8015 0.0106

B} 8] {5 2 Temporal information entropy 0.3557 3.7075 3.0973 2.5343
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Time-series information entropy
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