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Abstract

Distributed scatter InSAR (DS-InSAR) not only has the advantage of large scope of observation and
high degree of automation in traditional InSAR technology, but also can increase the coherence
point density of time series InSAR in complex and dangerous mountainous areas. Therefore, it
could be used into landslide deformation monitoring. This paper used Sentinel-1A ascending images
covering some areas of Kangding city as the experiment data. DS points located in debris and bare
soil slope area were extracted by applying KS statistical test method and adaptive filtering. And then
landslide deformation analysis is carried out. The result shows that the average annual subsidence
velocity of the landslide area is about 10.9 mm/y and the maximum settlement is 21.0 mm. The large
subsidence period is mainly concentrated from May to August each year, which coincides with the
time of concentrated rainfall in this area. Experiment shows that DS-InSAR technology has important
reference value for landslide deformation monitoring of complex and dangerous mountain area.
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SR X LA, MEEEEREA, MmiEER, RRMRKE, FiiiEisshiFik, H
FEAE R, SUREHZAL, BUEA. S i BER s, B CRENMIESET . CSREIm
RGN« C“HURBNLH R E” o CHETII RIS SRR A TR AR 1L X TR T
Mo AR 6 52 2% A MO 5 M SRR B, o SR XABUR (RS L W 3. Ve A SR ok A N TR R W R
BHEE G M E R A KK, ASCHE DS-INSAR HE ARTE 5T AR F 1Ly DX 35 712 745 M 00 7 J92 ) iy 55 FR A AT
FIAES

PEGBAZE LTI (InSAR) EA R GMMTEE . B mERARMN A, CHIEN 2N
DA 2T B [1] [2]. 72 FLERR bR R e R () 7K A HIU 4 B 15 -5l 2 (Persistent Scatterer INSAR, PSI)$;
ARSZI 23 JAH T RGPS ML/, BEAE TR 3R A mT SE M 25 3] 1H PSI HiAR REER K A BUHA
MEFRC G R RSN T AT T, FER AWK L XTI SR B s, N T,
PS sULTFEA[4]o BRAKABSHARLASL, SEAFAE R 5T — 35 BLAE — € I 8] P DR AR E I IR 14 (R
AU R, DS R), REAE R ILIX InSAR JEAS IS AE S £ 5 M5 B . A5\ DS-InSAR #
A, TP ZOR R XA SRR I, 5 8 X A #e AT 0T, IR0 S 40 A XU 4k (Distributed
Scatter, DS si), HANA TIRAS M) 5 H ARG, 52 m T SO AR I 25 SR 00 vT {5 B2

2. BIREgL%

£ PS-INSAR BOR LA E, 2T fd HARKIRS ] 55 73 A (IPTA) . AT 5872 47 (TCP InSAR) 354
RIGFEH, BE— BRI 7 INSAR BRI K JE[5] [6]. 4R1, XFT PS fi H AR XI5, xSy 80
PR RIEAZ MM o JCHGR Rk B 2 Ll R R, SHE ML R I M &, HRAIE PS

DOI: 10.12677/gst.2020.83013 107 MZRLERAR


https://doi.org/10.12677/gst.2020.83013
http://creativecommons.org/licenses/by/4.0/

ik, B

RILFEA, BUE PSI BRI AS i 45 R A3 18] 70 HE 34K, MOLARIERCRZ 7] Ferretti 5552 T 2011
AR T SqueeSAR AR, LA HTIRA DS i, RGN B AR 5 HArEUE . SqueeSAR HiARFIH] KS
BRIt 70 A QU A, P BEAT @B AL RS R L, IR Xt L 1X SAR #di #E4T SqueeSAR SEIHIE
T A R D9 B DI BRI AL RS ME A RE 1, A SR SN R (na B XL #REE £
BEEVHR b, AR DS iSO 15 1 fros .

o | s | mmmEEn,
SLCI 741 Y e > P 1 FHISHP
\ 4
BT | WEFINDSCH | e SHPHR A
P R [ KT ME
&
(FEr I o L
KT M ERP

Figure 1. The flow chart of extracting DS points
[E 1. DS RIREVRTE

PRI DS ribf, RA KS f38 777 8 8AME 3 i€ Gevh 8] )i 2 (Statistical Homogeneity Point, SHP)
[8]o W —MEFR MG R AU T AT BIME, MK E N DS %1% 55(DSC). % DSC #47 H &M
JEW, B RIS ARG [P 51, i DSC sl AT, @l i BAHT R DSC i ik th H= 1R /)
DS &, 19 2% w2 W% R .

KS 656 3% T3 F 4 A (A LA 36 7570, SR P 50 70 A1 R B0 2 PR 3R 2 TR 75 A — 30 [9].
BRI A F RIS R A REA A X, Xy, X, s I AT R N :

0,x< X

k
Fu(2) =175 X <X Xy k=100, N =1 (1)

©)

YT FE R ZE T 5, P PRIE — SO B B ) 2R 5 R A5 I (R 1A -
Ho:Fy(z)=Fi(z) e H, iR (2) = F(2) (2)
Roft, Fy(2) FIR) (2) 2 BURFE ARG A | HOR% 51
Ferretti 23 5] AFI/R ZEEFI& KRB & Dy 4T HIR B0 A 56 :
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SReft Dy 1) BB 5 5 56 5
P(Dy <t)=H (t)=1-2" (-1)" eV "

Tt N S MK o A
a=1-H(t) 5)

— BN, BURZIECN 0.05, MK E AT 0.05 i, 2 EME, ARG RS M) o
HIFE, AN—XF SHP; MGiitfit /N T 0.05 I, 2 &k, YN SAZE—X SHP.

Wi 7 s P B SHP 2 J&, BRI E I A2 75 9 DSC. e i b 7 5 SHP (A H BIME, SHP %%
HR T4 ERMEA & DSCo STFAFMATIE i 2 5, RT3 214350 DSC. SR G X FAR AT F 1 B
B, $Ew DSC R PE. JEIIIARRT, REX & T & s, SR &I AT, [F R
R AP PTAARCR, BB T AR K BE AU . ARV DS & AR T REUE, HFRE
SRR T YRR, KT AR T PEEGE ) DSC A DS 5.

FENT TR DS MRS, KA 4R A AT AL RYE, RITWTIREL DS stARALET 8] /7 51 [10]. A
REfRYESS , FERRIEASARAL AN HABAR AL ERVA N T AR SRR SR AR AR ZE T N T A B AR AAAL, &
TESABRARALAA TP R ZE T Bl 22 AT LA 43 928 (R AE 06 5 2 (R R AR G 43 o oy, BRZE I () HEAH OG0
SRR UL VRN G I R R 1 AT R s R TR 2 T (A AR S 3 T DA A Sk AR
(1% 75 ¥ 0 S BN ) el o e P TRV R I I VBB . B85, ¥ DS mUBARAHAI 4y DS miJ¥
AR R A1I[11] [12]

3. KIS

SEZ 6 ) FH 78 26 B S P I B2 24 ARG 1L X Sentinel-1A FHURS GBS, S FRBUR A A 2017 4E 3 H 13
H% 2018 4 11 A 15 H, fH&EENSEHERTHHEES, KA KS Gl il 7 iAFEH DS ik, fif
F 9325 = SR R 98 T7 VAT I S A AR 28, E T AR U AR 8] P41 . 2 S288 o0 #r, RIUINAG TS £ 7715
TR R R A

A TG 2 200 )18 HBORiE B MR i 2, AT REEvurE s, EHEmi 4236 “FA AR, AN
0.3 /i, S215 RIB L kL, A2 18 2 i A 5 /A R ) 2 L B . SIZO0 0% FH 78 5 IR AT P 2 14 49 5t Sentinel-1A
FHIAZ (R IE K 5.6 cm, ZHUACH AR SR 40HE% 30 m), B EHREEAE B 0E 1 fis.

Table 1. Image information

=1 BEELER

s g H it 0 (A e T/ Fris g H I i (A % T/d
1 20170313 ~300 26 20180107 0
2 20170325 -288 27 20180119 12
3 20170406 ~276 28 20180131 24
4 20170418 ~264 29 20180212 36
5 20170430 -252 30 20180224 48
6 20170512 -240 31 20180308 60
7 20170524 ~228 32 20180320 72
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Continued

8 20170605 -216 33 20180401 84
9 20170617 —204 34 20180425 96
10 20170629 -192 35 20180507 108
11 20170711 -180 36 20180519 120
12 20170723 -168 37 20180531 132
13 20170804 -156 38 20180612 144
14 20170816 -144 39 20180624 156
15 20170828 -132 40 20180718 168
16 20170909 -120 41 20180730 180
17 20170921 -108 42 20180823 192
18 20171003 -96 43 20180904 204
19 20171015 -84 44 20180916 216
20 20171027 =72 45 20180928 228
21 20171108 -60 46 20181010 240
22 20171120 —48 47 20181022 252
23 20171202 —36 48 20181103 264
24 20171214 —24 49 20181115 276
25 20171226 -12

T T SLC AR M AE R PUBRIE . BoHE M BT S FACEE TAE, #ByamGEmisE s 2 By
N, SEMEASTE S5 VG 31.2 x 14.3 km?. LXK AR, RN A 5, 14 DS-INSAR BRI N bk
TR s B, B2 i TR DXl 7 1 o A A R P e B 26

Figure 2. Image coverage area
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Figure 3. Baseline and time interval
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Figure 4. Phase unwrapping diagram
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Figure 5. Annual average deformation rate in LOS direction
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Figure 6. Time-series of deformation
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S — R E N E ARG 15, B s 7E 2017 4F 3 H & 2018 4F 11 H [ [\ AR I 18] 7 51 an 1<) 6 Ffr o .
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