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Abstract

Based on the ArcGIS Living Atlas of the World, and taking the topography, rainfall, and vegetation
data of the affected area of the 3.28 forest fire in Muli Tibetan Autonomous County as the basic
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data, the weighted synthesis method was applied to analysis and evaluation the landslide sensitiv-
ity of the study area using GIS technology. The results show that the study area is dominated by
medium and high risk areas, which account for 71% of the total study area and are the main part
of the landslide risk. The high-risk area has two roads passing through it and needs to be focused
on prevention. Using Living Atlas data to locate areas with less green vegetation, higher slopes,
and higher rainfall levels within the forest fire overfire area would effectively save labor and re-
sources and enable rapid detection over time.
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Figure 1. Geographic location map of the study area
B 1. HRXHEAE

Table 1. Multispectral bands
=1 BHRIERE

Band Description Wavelength (um) Spatial Resolution (m)
1 Coastal aerosol 0.43~0.45 30
2 Blue 0.45~0.51 30
3 Green 0.53~0.59 30
4 Red 0.64~0.67 30
5 Near Infrared (NIR) 0.85~0.88 30
6 SWIR 1 1.57~1.65 30
7 SWIR 2 2.11~2.29 30
8 Cirrus (in OLI this is band 9) 1.36~1.38 30
9 QA Band (available with Collection 1) NA 30

23 BrEENE

IEFAE A ArcGIS Living Atlas of the World i £ 71 1) Terrain 2 3 Rt A S f2 K2, 1% B2 B85 4t
TR T HIBAE Y (DTM) SR AL ORI = B AUl . XSS T 2 Fhok U, B 4% SRTM_1_arcsec Al
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Airbus_WorldDEM4Ortho_24m. SRTM_1_arcsec [f143##% K 30 K, T Airbus_WorldDEM4Ortho_24m [f]
IYHERN 24 K, WEERIE T AU IX 3
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SRIE AR TR AR B BRI B K B LRI SR AR . RS, IRREAL AR, PRSI A IX
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Data Processing

Analysis of landslide
possibility areas

Figure 2. Flow chart of research method
B 2. iR EREE

3.1. HiEabiE

F£F ArcGIS Living Atlas of the World, £ ArcGIS Pro H/ii#k Mutispectral Landsat #1 Terrain, 4713t
(UM GEER

1) @it ArcGIS Pro s XA HIFIZhAE, %4 2020 4£ 5 H 7 H Mutispectral Landsat fI52 5508,
W AN Bands-SWIR2, Bands-NIR, Bands-Green (7,5, 3). fEULIEAE E, xfid kEEBEATX R, X
RIgE Rl 3 fros.

2) FIH ArcGIS Pro B HE A FEEHR, # Terrain B2 %4 Slope_Degrees, ZMHEsh A 1H5 2
AT YE P R R (A, IR DU IS, 4% 0 B 90 FEROR A MR M B, W& 4 FoR.

3) Br/KEHFEEIE NOAA ‘B J7 Bt (1 73 A 7E R 7 DX J 122 0 7K ST Ml onks 4 P 04 SR 3R . 3 T IR
BRI S, B EEE 1990 4EF 2012 EHIEL BOKERIE, ATl RIE&EE, xIEH,
MR R QB R A 2 E 7 7L [5], 8 v A, 15 XK As R, 22 RAIE I3 7
R~ 1.97859277043022, HrdE F-HI{E v 0.00577005512968018, HnifEd iR Ay 0.763116710611719, P
PR 78 1.91264117343464 . 25 hidd J5 w4 5 B .
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Figure 3. Zoning map of forest fire range
3. MREFAEEXRIE

Figure 4. Slope degrees map of the study area
4. R MHIEEFRE

. 39.3818
 37.2709

Figure 5. Average annual rainfall map of the study area
E 5. MiRXFHEmER
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3.2. FJEMAE R BURE
RIS B B AL (LI 6), ERIBEGHESE R, BT o0 AbR R A2 3 SO X 35k

Mutispectral
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‘ Slope Slope Remap Sum Clip
‘ PRCP PRCP Remap

Figure 6. Structural diagram of the landslide sensitivity model
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H—AL AR ZU(NDVI) & — DM rdE IR 2, F TR IR AR KRS . M S S . ZIRE 20k
TR AR A b AN U B R AR AT T B, BT 30k B v S 3 ) £ 3R TR IS R R £ A (NTR) ik B AE )
AR e R 6]

AAE A FAERL S5 19 NDVI 778, 758 0~200 Yo B RO . BT Fel A RS & 8 o Bodle 45
F4, kR AT DA P AR 5 1 o R € R WL A T T
TR

(IR-R)
NDVI =+——2x100+100

(IR+R)
R HHE . BRI NDVI 73k b, o RAEREAT 1 33T, R R 70 D9 AN 4R
BIL7Y (8] F T AE A i v -5 250 v F) L L AT 38 XU, R R i UG BT INDV/ IS A TR 3 3 e ) BB S (L
(4 2).

Table 2. NDVI index mapping table
7= 2. NDVI f5#imrgt &

B/ME SON:] i
0 50 5
50 100 4
100 130 3
130 160 2
160 200 1

2) THEYE R BUE
HRHE CARARE VR B E ALY (GBIT 26424-2010) 1 HL 52 B 70 2ebnve, S 32047
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TEPTMGT, R A H RSO [9]. B TR BERII R A 5 R B AT R, BRI R
PR35 P AR S 1 v R PR BB (2 3)

Table 3. Slope index mapping table
= 3. WEERARGT R

fe/MA O] i
0 15 1
15 25 2
25 35 3
35 45 4
45 90 5

3) iHE RN R BUE

A (P EIT 50 K BAAL X R(1961~2010 £E)) HIZ»Hras B, X ik 7 [X 18 A 42 4 W B AOAE E AT
TEBL, B N TS IR B [10] [11], o, B BAE T R B K S B A AR A
fE(FE 4).

Table 4. Rainfall index mapping table
4. FEFREIEHBRTR

BMA S ONI i th
0 15 1
15 20 2
20 25 3
25 30 4
30 50 5

4) &I EEUE

5 I Z5 5 PR 2R Bk =AU AT IR &, DL — DN EREER B a5 . AEARK
KR P, R (R 2R R 1A VP A LU A o 38 R P — AN BE D OGS I R R [12] . AR LS R, T
NDVI % &= A E (NDVI BUE (5 b 50%- 3 BEAE T 25%. PR EAE & b 25%), DLR 7R 4% (e il 2%
JEE %ok 5 SR 1) T A 3 oA T 2 5 D D 7 5 (5 5)

Table 5. Weighted sum function weight distribution table
5. MRS MRBNE SR

BoMA S ONII i th
0 15 1
15 20 2
20 25 3
25 30 4
30 50 5
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Figure 7. Regional risk zonation of the landslide sensitivity

B 7. Wi B X X E

T F B SR W 5575 3 At 78 DX XU Rl 0 i UG DX Vs AR U DX IV AR RUBSSE X T AR KU X 1

AR X 1, 5 RS S 0 O XS T SO L AR 5 L L 6.

Table 6. The risk assessment of landslide

6. LIEBE KB ITME

BS54 N =R e i R Atk
Risk level Risk Index Range Area km? Proportion%
AR | <12 16.4078 5%
Low risk area |
AR 11 .
Medium and low risk area Il =13 622180 19%
A I <14 133.0773 41%
Medium risk area 11
R U IX 1V .
Medium and high risk area IV <15 99.0541 30%
AR V <20 15.4394 5%

High risk area V

HTP 8 TR, LA A e AU DX VT B AR T XA ER L AL ERRIPE R . R AE XA U
PIZRIERE 22 IE, 70 R SRTE - FIHR 2 S HNE AN ZIRIAT - T 2 S8 HMERH . IX P 5K TE B2 IR BLER
BEGEEW. BIHZ SRS . KSR S MO EES W FEEN, FILHEE R, RRES

AN 53 24
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Figure 8. Heatmap of the landslide sensitivity risk zonation
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Az, DAREAR L A 35 P R A WA RIS R
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A BT A LR S R A, SRR AE FE DX L A e 3 XU 43 A BT S P v KU X S L R XU
DXIR A AR+ A XU X S5 AF X 22 AR o B X AN [ 4D R 25 2 R R I P48 ki, G s ) . 2
RBLETRE . RAGERR TS, AR ORI 1 2R fr i =22 42

AR IR R SR R OE A TR, SR AE— e AR B R3O0 7 Ll A g 3 0 XU o >4 K % AE AL A
ORI B B, X RSB AS J RIR S S TR TR 2. S AR K, XK AR PR R L IX )
LA 3 AT U AN XU 237 o fEIX SRR, FIA Living Atlas #0856 10 TARR, XMV
A% R KA B FEARAR, R S i LA e LU A 3 AR RS AE X 3. b4, xR v A A AL 2
UETAT LB, AT b A AR A S AR T

SRIM, N T BEATH PPN R, FRATE 72 [ A SR 2k B 7, ik, 3. R, <.
R AN N SVE BN S HARNR o X L8 K 20T DLEE AR 0 AR B, AT S Y 9 L o L LA 3 1900 XU DX 35

AW FLEE Rn] LA T4 T OB X110 LA 3 s 0 s A 1 AR, R B T A At s 4 AR 0T LAk
oo DX ST, R DA SR T AR LA I O KU SR U L P TR A RIS A, AT ORA A Ak
LA IR 9 IE AR R .
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