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Abstract: [Objective] This paper optimizes landslide samples based on landslide activity to improve the accuracy of landslide
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susceptibility evaluation. [Methods] The terrain and landforms in the upper of Jinsha River are complex, with strong tectonic activity
and the developed landslide disasters. The Baiyu—Batang section of the upper Jinsha River is selected as the key research area, and
remote sensing interpretation, InSAR deformation detection, and field investigation techniques are used to identify and analyze
landslide activity. All landslides were divided into two datasets: A (active landslides) and B (active landslides and inactive landslides).
Eight factors, such as elevation, slope angle, slope direction, engineering geological units, distance to fault, seismic peak ground
acceleration, distance to river and NDVI, were selected to complete the landslide susceptibility evaluation by weighted information
model. [Results] The results show that the AUC based on A and B datasets are 0.855 and 0.810, respectively, indicating that satisfied
landslide susceptibility results have been achieved. The very high and high landslide susceptibility is mainly distributed along the Jinsha
River and Jiangqu River, and show an obvious band distribution trend along water systems. The middle landslide susceptibility is
mainly distributed in the areas between the longitudinal valleys, and the low landslide susceptibility is mainly distributed in flat areas.
[Conclusions] The accuracy of landslide susceptibility based on A dataset is higher than that of B dataset, and the identification ability
of very high and high landslide susceptibility areas is relatively improved. So, landslide activity can effectively improve the landslide
susceptibility accuracy, and is an important factor to be considered in the landslide susceptibility evaluation model. The proposed study
ideas and methods provide an important reference for promoting landslide susceptibility evaluation in alpine gorge areas.

Key words: landslide susceptibility; landslide activity; Jinsha River; weighted information model

Highlights: In the selection process of landslide samples, the landslide activity characteristics were taken into consideration.
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Geological background in the Baiyu—Batang section of upper Jinsha River
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Fig. 2 Idea of landslide susceptibility evaluation considering

landslide activity
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section of upper Jinsha River
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Table 1 Engineering geological units in the Baiyu—Batang

section of upper Jinsha River
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3 0 1 0 1.19 0 -1.976
4 0 0 0 0 0 0
5 14 22 254  8.68 —0.884 —0.843
T AR 6 0 0 0 0 0 0
piv=gil 7 0 0 0 0 0 0
8 4 5 0.64 208 —0.431 —0.433
9 52 100 2231 73.94 0.578 0.588
10 6 13 1.88  6.52 —0.140 —0.086
11 50 100 24.85 75.13 0.487 0.405
12 1 1 0.03  0.03 -2.280 —3.468
<0.5 45 69 2278 4557 0.730 0.658
0.5~1 24 67 7.83 4323 0302 0.289
B[S 1~2 35 35 12.56 13.72  0.167 0.175
¥ B /km 2~5 10 49 3.56  36.78 —0.062 0.013
5~10 8 21 271 16.03 —0.533 —0.481
>10 11 15 427 1429 -0.652 —0.563
iz 0.1 8 8 037 036 —2.555 —3.744
e 0.15 36 74 1930 50.79 0.042 —0.179
/g 0.2 80 174 3328 122.67 0.112 0.228
<0.2 20 20 6.57 6.56 0.854 0.841
0.2~0.5 27 44 9.49 28.67 1353 1346
- 0.5~1 26 65 8.68 4259 1212 1.293
B 1~1.5 14 41 7.65 3459 1.073 1.131
1.5~2 11 26 732 2334 0846 0.773
2~5 26 49 9.86 3429 -0.349 —0.418
>5 9 11 338 378 —2.855 —3.033
<0.2 0 0 0 0 0 0
0.2~0.4 0 0 0 0 0 0

NDVI 0.4~0.6 7 8 0.69  1.55 —2.347 -2.728
0.6~0.8 82 147 37.11 105.53 0.422 0.279
>0.8 44 101 1512 66.68 —0.112 0.183

TE: TR BTN RS ER]
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IT=WI, +Wyly+ W, + Wl + Wy + Wyl +
Wi,y + Wiyl = 0.061, +0.2651,, +0.0831, +0.1341,,+
0.1681;,+0.0621,,5, +0.1211,, +0.1071,,4

(4)

¥ H ROC &k dF 45 R ny & 380 LA
e 5y KAV BN BEAT, QIR LS SE T IR UE, B0 E
RUB R A T SRR AR 70%, B AL B B A
BEATLAHIR 70% F¥ 3, P45 BEALAIEE 70% HFEH
Pk, 24 ROC 4k (K 6) . A B4 ROC 2k
TR, 0.855, B £#i 4 ROC M T AL
0.810, BEHITFAN S R HA 3w i ERf Ik, JF HoR TG
Sl B T T Y B e R R R
54 RS

FREEBR, RS KA. AR
FH SR (BB 5 20 G, KGR 5 X0 Bk 5 % PEAR 1 4y
RANFER: WE S K. mH K. T E RS Kk
(E 7)o . mo kX EEER ST, %
i AT AV A T X, HO R K R ER A,
T b DT I AR i R R B, SR i A R AR R AL T
AT B A T By K DX 43 A JE A S A R o A R
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Fig. 6 ROC curve of landslide susceptibility evaluation results
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Fig. 7 Landslide susceptibility distribution in the Baiyu—Batang section of upper Jinsha River
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Table 4 Statistical table of landslide susceptibility area

W R
; WRVkm® R %
g A R 7 ST
e
A B A B A B A B
B
54 2187 2548 14.30% 16.67% 118 226 88.72% 88.28%

2 HHK 3639 3390 23.80% 22.17% 12 19 9.03% 7.42%
3 HEK 4765 4230 31.17% 27.66% 2 9 1.50% 3.52%
4 EE5K 4696 5121 30.71% 33.50% 1 2 0.75% 0.78%

MK T B AR R R 4.5% 458 .
6 45 it

(DAERZMENSITERTR, 2B B i sk
T AR T ST BERAE T 1 I 5 AR R 22 Ak,
ARG SR TS e 1 0 b R I S, i
BT S B S W A T K B BT,
PEHN T IR T SR TR e S R VERIT ST R

(2) R FH R T I R RIPEAN T ik, 72 Vb TL
i H -GS TR I 5 VPN 2
R g o K X AR R A G UL R
i, SR B EOR o A, T 5 A DX B A T YN
AW Z B B X3, IS A IX 32 00 A T P 3 Y
X

(3) T A TR 58 B W 3 5 K A JEE
5T B SRR, HARGR w5 A XA T
e, 22 W25 T ST sl n] AT SR e e B
VAL A R S, T SR Sk 1 BB Bt B
PRIE PR U S AU, T D) RPN T
JERHEN R,

(4) = e 3 DI sl fE i B R PR, S 3% 1 3h
JE e I E, B A BN A a0 7 2 4, BT LA
ISR SBEAR G OGTE . RIS, BFE XAR T L = 5
oariies ¥ a0 N =4 é N R 11 i S R 2 R RN
BiiG TAE.
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