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B3 km®, B SRR A0 2378 my (AN YR ECH BN Z R E, RS AWK RN, HikLER
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L S E AL TR L RS Y S PE Y, e TSI I AR IR VLI A 22 00, RRSRET ) 100s,
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P, HEFEWEA 2 A,

2.2 Sentinel-1 SARFERFALIE  Sentinel-1 Jt i LRI Y B it 5 A 3 X 1) 75 98 9 5 1 2R 45 il
PR WS A EE H AR, B BRI 2 512 (Council of Europe, UC) H % . BRI fii K J& (European Space
Agency, ESA)BIHSIF %, A T [ — Ui ¥ i A BEE HT A2 22 9 180°/9 A A1 B B 1L 2 2, J& T Ik
WA et ﬁ'J(COpernicus Programme; N B Global Monitoring for Environment and Security, GMES, 4
BRIFEE 522 W H ) 09 o B AL 43 o Sentinel-1A T 20144F 4 H 35 & 4, B BLIE FE N
12de JAZA. BPIFUR R IESE NI 6 d, w4 B H X e PRE V5B )09 1-3 o Sentinel-1A/B #5 8
— 5 CI B (5.404GHz) A M FL4% 75 15 (Synthetic Aperture Radar, SAR), & 4 Fp i85 SM(Strip-
map) . IW (Interferometric Wide swath) . EW (Extra—Wide swath) fil WV (Wave)# =, 3f H SM, IW FI
EW #2253 4y 8% Ak (HH/V V) FUSH A6 (HE+HV/VV+VED) 5%, 55K 8 56 18 58 77 3% 400km * o Ho b IW
B AR Sentinel -1 /9 F 2B X448, R T TOPSAR(Terrain Observation with Prigressive Scan-
ning SAR)RRH A, 1 3 F PRI, HOIE S BE R 20mx22m, B3 06 584 375 km.
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23 HMEIE KT SAREIESN, BT X Sentinel-1 F0 40 AT IE S AR 1E, AWFSRWETHITX 30 m
43 ¥ER ASTER DEM 80¥5 . HoW 7 %5 Fe o M i Sl AR SR 2 S0, e 79K s T AN 215 .

3 W Ml UACTR s i e D Ty i

30 FERRMEESNE ARG LAE N AR A 0w LR YRR, 5 R IR A S I AR AR T
AANTE BRI . i TR IR BT MR XHIE . MR S 2R R R, EiR S
R R EAE R A AL B AR o A2 2% o ARAR DR 38 IO B A0 3% e )2 DR A9 TR IS, o A0 & 206 )2 S sl )
b TT S 55 614 AT S R0 2 328 AP RORE J2 i A T 9 st T 2 8] B RIS . AN, A N R R i R A =
PRBCH I SRR R AR L, FRARTEJZ 00 A B B BRI 2 O R e R ok, i
i e J2: g HICSH B9 8 K i B9 B A T 1) AR B AR A T R LR A e, BRI O, B B SR

— 133 —



Sentinel—1 SAR I 76 DU I B (AR B0 W e g B SE. R #E il FhRs £ XK

A TET 35 5 3 ) SR P B4 o R X R AR R S B R S (AR L SRR A 20 L
1 T 7K i R A 8 1 R R A TR R A OG EﬁzuﬁﬁﬁﬁﬁﬁoﬁiEﬁ%ﬁﬁ%Uimﬁ%ﬁ
F, ZUCHUS R, Bk R R A B R AR X S . LR A MRS R R, S5 1 A R G F
ZUE R, L HOHDRE BE 5 O 2 B0 A7 AR T LR B R e R, X R R R B AT
AR B R X R IR 1 R S R S K AR IE R R, B RS K
BRI, AR X R R RO
32 ETEXRIEEBNBEERERAE MRS B L X0 BUN B B4 Hrml F, 550 B AR
Bb, #REE MR N A e 2 S, IREUT R, s B A B R 5 . — R = X VH b
Jei T G B B AN, VIV R A I R — R, AN A A DR R o e 2 S 4 5 A 1 b T S I e
Wi o (FR, FERE WG S5 R0 IR AR M B, WYX 2R ER, b SRR A S OK B, VH R
FEFNVV WAL S5 10 WO 2R 50RT BE IR BE 38 A, RAAIR T A Bk X5 R A B X SRR AR ) ) B SR 25 5. R
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PR X, (o)) W Xu.(o) R
VH AR 5 1] U 2 A 0.0410(0.0286) 0.0509(0.0608) 0.1107
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Research on the application of Sentinel-1 SAR data in monitoring

of landslide disaster in Maoxian County Sichuan

GAO Siyuan"?, HUANG Shifeng" *, SUN Yayong"*, WANG Hui"’

(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Research Center in Flood and Drought Disaster Reduction of Ministry of Water Resources, Beijing 100038, China)

Abstract: Synthetic Aperture Radar is with observation characteristics of full time, all day, real time and
wide coverage, which has unique advantage in fast monitoring of landslide disaster. Therefore, based on
the serious landslide disaster in Maoxian County, Sichuan Province on June 24, 2017, this paper conducts
the application research of landslide range extraction based on the Sentinel-1 SAR data in the disaster.
First, by analyzing the radar backscattering mechanism of forest area and landslide area, the radar ratio in-
dex method is proposed based on VV polarization and VH polarization. Then, combining the two-phase Sen-
tinel-1 SAR images before and during the disaster, the features of backscattering intensity change are inves-
tigated, and the rationality of extracting landslide mass by the radar ratio index method is verified. Finally,
for the Sentinel-1 SAR data in the disaster, the radar ratio index method is adopted for the rapid extrac-
tion of landslide range and the monitoring of landslide disaster. The results show that the Maoxian landslide
area is 1.3 km’ and the inclined sliding distance is about 2378m by performing the rapid extraction of Sen-
tinel-1 SAR data. The landslide caused the serious damage to Xinmo village and the houses were complete-
ly destructed. The research shows that the radar ratio index can significantly characterize the image features
of the landslide mass. This method presents great potential and advantages in landslide extraction and moni-
toring by Sentinel-1 SAR.

Keywords: Sentinel-1; landslide; Maoxian County; ratio index
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