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Analysis of Influence of Vegetation Coverage and
Slope on SAR Interferometric Coherence

. 1,2 o1t 1

YU Xiangwei '~ ,XUE Dongjian- , CHEN Fengjiao
(1. College of Earth Sciences, Chengdu University of Technology, Chengdu 610059 ,China;
2. Sichuan Institute of Metallurgical Geology and Exploration, Chengdu 610051, China )

Abstract. Coherence is the basis of radar interferometry, which directly increases the difficulties in data processing
and affects the accuracy of terrain extraction. Its research is of great significance for perfecting the InSAR coherence
decomposition model and improving the deformation monitoring method. Starting from the analysis of the back-
scattering characteristics of the radar beam from surface targets, this paper combined gray correlation analysis and
modeling analysis, and focused on the impact of vegetation and slope — two key decoherent sources on the
coherence. The limitations of the two factors on traditional interferometry were verified by the C-band sentinel 1A
TOPS model SAR data. Based on statistical analysis, the gray correlation was used to explore the contribution ratio
and influence law of vegetation and slope to the loss of coherence. With sampling points, the functional relationship
between fractional vegetation cover, slope and coherence was established, and the empirical relationship model of
them was simulated and verified. The study achieved the following: (1) Vegetation was the dominant factor of the
spatial incoherence of SAR images space in densely vegetated mountainous areas. There was a power function
relation between coherence and fractional vegetation cover, with a correlation coefficient of 0. 5812; (2) The
coherence decayed steadily as the slope increases. And the relationship between the two was an inverse proportional
function, and the correlation coefficient was 0. 8027 ; (3) The model predicted that the coherence of the two feature
difference regions was close to the actual coherence of the short-term baseline SAR image series, and the average
absolute value error was less than 0. 14. The research in this paper has certain reference value and application
significance for understanding the conditions of interferometry, establishing improved InSAR coherence estimation
model and assisting of researchers to determine the most appropriate data and set the most suitable processing

parameters by different deformation characteristics.

Key words; InSAR; spatial incoherence; irregular topography; vegetation-covered area; numerical simulation;

correlation analysis



