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A temporal transformation method of fractional vegetation cover derived from

high and moderate resolution remote sensing data
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Abstract; Fractional vegetation cover (FVC) is an important index of land surface vegetation status. It is also an indicator
of ecological environment changes and an important spatial parameter for various ecological modeling. The traditional
methods of FVC measurement are time-consuming and labor-intensive, and thus difficult to obtain large-scale time series
FVC data. Remote sensing technique is an effective approach to estimate FVC, but it is very difficult to acquire high and
moderate resolution remote sensing images covering the entire study area during the same period because of the cloud cover
and other weather conditions. Consequently, the FVC data derived from multi-temporal images inevitably lead to uncertain

research results. To address the problem, this paper proposes a novel method to eliminate the impact of acquisition time
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differences on FVC from high and moderate resolution remote sensing images. For FVC data derived from images with
different resolutions and acquisition dates, this proposed temporal transformation method is used to estimate high resolution
FVC combined with a low-resolution time series FVC. Firstly, low and high resolution FVC data can be calculated from time
series MODIS images and acquired SPOT images respectively using the dimidiate pixel model. Secondly, the vegetation
cover is divided into different vegetation types based on the land use map derived from these SPOT images. And for each
MODIS pixel, the area percentages of various types of vegetation cover are calculated based on the spatial overlay of MODIS
image and land use data. As a result, the area percentage data represent that the area ratio of the different vegetation types
within each MODIS pixel. Thirdly, the pure pixels of various types of vegetation cover can be extracted based on the area
percentage data where the ratio is equal to 1, and the FVC time series curve of each type of vegetation cover can be
generated based on these pure pixels and time series MODIS FVC data. Finally, the sub-pixel FVC variation of each type of
vegetation cover can be extracted from MODIS pixels based on the pixel unmixing technique, and then apply them to the
same location of SPOT FVC. Thus, the SPOT FVC can be transformed from its acquisition date to the specific date, which
satisfies the need of our research. The feasibility of this temporal transformation method is examined in the upstream of
Miyun Reservoir. The FVC data derived from 10 SPOT images are transformed to the same date of early July. The case study
results show that; (1)The visual effects of the transformed FVC are significantly improved and consistent with the spatial
patterns of vegetation cover; (2)The changes of FVC statistics information before and after the transformation are also in
line with the laws of vegetation growth; (3) The linear regression of the FCV data on field measurement samples shows
strong positive correlations between them, and the R” is about 0.8 for each vegetation cover indicating the transformation
results is close to the field measured values. The transformation results with higher precision can promote the accuracy of

related researches. This method has also a certain reference value for the transformation of other parameters.

Key Words: fractional vegetation cover; temporal transformation; pixel unmixing; remote sensing
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Table 1 SPOTS images list used in this study
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Path/ Row Acquisition time Path/ Row Acquisition time Description
278267 2004-07-19 281267 2004-06-02 Spot5 ZOGIERAR ;1 —4 B 4% 4L,
278268 2004-07-28 281268 2004-06-02 LT S ILTAN S A HER 10 m
279266 2004-05-23 281269 2004-06-02
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Fig.5 Contrast of FVC (Fractional Vegetation Cover) before and after transformation for (A) FVC derived from SPOT images and ( B)
FVC transformed to early July using the proposed method
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Table 3 Statistics of FVC ( Fraction Vegetation Cover) between before and after temporal transformation
SEAG R[] R SN[ e/ ME e G [
Acquisition time Status Maximum Minimum Mean Median Deviation

07-19 AR B-T 1.000 0. 002 0.741 0.758 0. 149
WG A-T 0. 999 0. 002 0. 708 0.714 0.155

07-28 AR B-T 1.000 0.016 0.779 0. 804 0.130
AR A-T 0.999 0.014 0. 742 0.753 0. 140

05-23 SR B-T 0.978 0.015 0. 636 0. 659 0.186
S5 A-T 1.000 0.027 0.815 0. 859 0.153

06-02 i B-T 0. 999 0. 001 0.678 0.703 0.174
)5 A-T 1.000 0.019 0.793 0.832 0. 163

09-09 AF PR B-T 1.000 0.003 0. 830 0. 848 0. 106
AWE A-T 1.000 0.003 0. 861 0. 883 0.116

05-18 AFHRT B-T 0.979 0.016 0.773 0. 802 0.129
s A-T 1.000 0. 022 0. 906 0.931 0. 095
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Fig.6 Validation of FVC (Fractional Vegetation Cover) for different vegetations
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