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ey, R FME LS FAREES, FREIRE - w7k, AMKBEEHR KRB REMENER, [FE] A
I BT T ORAERM R AFF AT, KA 2018 4 3—11 A 3t 23 M Sentinel-1 MAZAL SAR #4E, VAR R B % @8,
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Extraction of polarization characteristics of Oryza sativa growth under
the rainfall fluctuation

YU Lu', HUANG Yanxia', LIU Jingjian?, DUAN Lian®

( 1. School of Geography and Planning, Nanning Normal University, Nanning 530001, Guangxi, China; 2. Land
Surveying and Mapping Institute of Guangxi Zhuang Autonomous Region, Nanning 530001, Guangxi, China; 3. School

of Natural Resources and Surveying, Nanning Normal University, Nanning 530001, Guangxi, China)

Abstract: [Objective] The method of directly using synthetic aperture radar (SAR) backscatter coefficient to
monitor the growth trend of Oryza sativa and other crops in south China is susceptible to rainfall and prone to
produce large fluctuations on the time series curve. The objective of this study is to explore methods to reduce
this impact and obtain more accurate results reflecting the law of O. sativa growth. [Method] Taking the O.
sativa planting area in Guiping City of Guangxi as sample area, the temporal characteristics of VV and VH-
polarized backscattering coefficient of O. sativa growth under the influence of rainfall were analyzed using
Sentinel-1 dual-polarization SAR data of 23 periods from March to November 2018 and the corresponding
rainfall data. On this basis, an improved method named “Normalized Differential Backward Scattering Index
(NDBI)” based on the combination of VV and VH-polarized backscatter coefficients was proposed and the
results were verified by optical satellite image data. [Result] The mean curvature of the NDBI curve was 0.86,
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which was lower than that of VV and VH curves (2.90 and 2.31, respectively), indicating that the NDBI curve
was more stable and less affected by irregular rainfall fluctuations. The NDBI curves of O. sativa in the early
and late seasons had similar trends, which could more accurately reflect the polarization characteristics of O.
sativa at the seedling stage, tiller jointing stage, long spike stage and fruiting stage. The secondary reflection
was the main part in seedling stage, and from tiller jointing stage to long spike stage to fruiting stage to harvest
stage, the body reflection and diffuse reflection increased continuously and the secondary scattering decreased
gradually. [Conclusion] It is feasible and applicable to use the NDBI method to reduce the influence of rainfall
on the disturbance of polarization characteristic time series curve and to obtain more accurate O. sativa growth
law. [Ch, 4 fig. 1 tab. 16 ref.]

Key words: Sentinel-1; rainfall; Oryza sativa; polarization characteristics
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BOVER, B2 SRR T B2 o BT R TR O K AR SR AL RRAE A s2 e, SR AR N BT IR v, B
AR, AR 2 XK KGR, NEEREA AR EZ S A EERE L, KRR
A Sentinel-1 SAR SAG T HAG f Il Btk (VV) FIESSURAL (VH) J5 1) 180 R BCRER |, S th )1 —fk 22
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Figure 3 Time series curves of polarization characteristics
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Figure 4 Satellite images of Planet from March to November, 2018
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