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Early Identification of Hidden Dangers of Loess Landslide Based on
Time Series InSAR: A Case Study of Southwest Bailuyuan

ZHANG Linfan
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Abstract: Loess landslide disasters occur frequently and are widely distributed in China. Traditional geologi-
cal hazard surveys are difficult to effectively identify hidden landslide hazards that are located at high altitudes,
have unclear deformation characteristics, and are hidden. This is also one of the main reasons for the low suc-
cess rate of landslide hazard monitoring and warning. How to effectively identify geological hazard hazards be-
yond prejudgment is the premise and foundation of geological hazard prevention and control work. Time series
InSAR technology has good application potential in this field, but how to better integrate InSAR technology in-
to landslide disaster related research is still in the exploratory stage. The author takes the southwest area of
Bailuyuan in Xi’an City as the research area, and on the basis of high—precision 3D oblique photography, ALOS-
2 radar image set, and other data, uses time-series InSAR technology to invert 104 areas with obvious surface
deformation. By combining the susceptibility index of loess landslides, aerial images, and field verification, 23

loess landslides and hidden dangers were quickly identified, including 20 newly identified landslide hazards and
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3 registered landslide disasters. The advantages and effectiveness of the time—series InNSAR method detection re-

sults were verified through comparison with traditional geological disaster investigation data and on—site investi-

gation verification. A high—precision InSAR and DEM data based early identification method for loess land-

slide hazards was constructed.

Keywords: loess landslide; early identification; time series INSAR; vulnerability index; deformation mea-

surement
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Fig. 1 Geographical location map of the

southwest district of Bailuyuan
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Fig. 2 Geological profile of Bailuyuan

LogE g

SRR R T #FST X 2020 4F 1 #2021 4E 9
A ME], 3 19 5t ALOS-2 #1844 (& 3), ALOS-2Ck
M2 5O LB AR MR, /o BERE R 1 mOOy fir
)% 3 mCEEE ), BARSELE 1.

1.2

2020/1/1  2020/4/30  2020/8/28 2020/12/26 2021/4/25 2021/8/23

B3 HGEREFEBSHE

Fig. 3 Time distribution of image acquisition

R 1 ALOS2 HIEBBH K
Tab. 1 ALOS-2 data parameters
AR R 4E B[] MR WKk Bulgrm =Ea¥E MM WEELSER TR
2020-01-18-2021-09-11 195 23 cm T 10m 320 91 m HH+HV

PALSAR-2 fE IR A LA 3 Bl A X 5 45 =X
(Stripmap) . % IR 2L (Spotlight) A1 71§ 2 (ScanSAR),
A TE T A O B A OGS M N b B AR B
TR, AL AR T DXORU B Y b B R R TR L T

4. DInSAR R JH #8125 50 1, i 12.5 m 23 BE 1Y
A1 DEM B4l InSAR Hu T AH A, 51l B PR b % g 22 4%
G IR AT AN, B9 F A Bt ge i, o IX 8
W R UL F2 o TR AT RE R4 B £



5534

SRARFE: T I InSAR B4 8 b 8 0 e R0 U —— L v R P e XA ) 253

BT AR DX 5, B4 Ak B 4 0o AR FH & 0 %, N R
Z M7k
1.3 EHEF 3 InSAR &I 7 12

A 5] 7 371 InSAR H#s ab B i 72 43 o0 3 A 9K AR
W AR B | 2250 T U AL BT StaMPS SBAS 4t
PSR B, 2018), D454 P EHIES 5. SRTM DEM
FUHF T IX A7 B 7E LICSAR._ GAMMA Fh 37 47 B 7 1 &L
57, @i 2 StaMPS K4 b BB 1 R 2K, H
5T X 43 &k 224> Patch, LY /b B3 vk b B ()35
i, A N TE R T P R I ) R R S ) B 2k
{8 5 B 90 KA 50 m, HAIE TR EL S
HHTIE 3 iR T #0 BIAH B 2245, DL AR sl SR 2k i 22 0
T K4, @R StaMPS SBAS J5 ¥k IT i F 5% X fY
R A A5 8 R AR AL A 2, RS B Hh FROE AR R
ML RT3 . B PR BLIE 5 M3 = 0028 h A7 7
—E M ff, StaMPS SBAS 541k 15 21 1) $h 6 JE A 1 oK
S22 L E L Ty 1] 1 T Y, A R B ST R R
WAk 32 SRR SRS, DR T B4 A b R ] 5
PR A1 LR T 1) 19 28 T 3 23R (Vios) B A AR 7 1)
) AE TG R (Vaope), BIFR 2 T 1 BESE PE RE IX 2020 $ 1
A E] 2021 4 9 7 H1 [8] &L 3 J7 10 1) Hh 3R TP AR R
(4D R 3 WIE S B R &, BRI 53 T 1A 2%
FRAN, R AT R T R Y, Sk g N T
. WA 5 R A SR T8, b 3RE AR R A
TR EA B fH

N 2V i ES
| ﬂ,; /R
”” [Lp/’ z “~100~60 |
; '} ﬁ -60~-30
: - e-30—10

4 MREEFEREMREEEERE
Fig. 4 Topographic deformation rate of the

steepest slope in the study area
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Fig. 5 Hot spot map of surface deformation

nucleus density in the study area
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Fig. 6 Statistics of slope characteristics and distribution ratio of historical landslides in their characteristics
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Fig. 7 Vulnerability index grade chart
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