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Assessment on the susceptibility of sudden geological hazards
in mountainous areas of Beijing

LUO Shoujing, WANG Shanshan, FU Dequan
(Beijing Institute of Geology, Beijing 100120, China)

Abstract: The geological environment conditions of Beijing mountainous area are complex, and there are a lot of sudden
geological hazards, which not only directly threaten the safety of people and fundamental facilities, roads and scenic spots in
mountainous areas, but also threaten the planning and construction of cities and towns. It is a very important work to divide the
geological disaster prone areas by evaluation of geological hazard susceptibility, so as to guide the urban construction planning
and reduce the threat of geological disasters with the evaluation results. Based on the description of the sudden geological
hazards development of rock fall, landslide, unstable slope and debris flow in Beijing mountainous area, the article selects six
influencing factors, including slope, fluctuation, rock group of engineering geological, geological structure, geomorphic type
and precipitation, and adopts the method of integrated information model to analyze the susceptibility of slope hazards including
rock fall, landslide, unstable slope and debris flow in Beijing mountainous area. Then according to the principle of "high not
low", the results of susceptibility of various hazards were superimposed to divide the susceptibility of sudden geological hazards
in mountainous areas, which provides scientific basis for the suitability evaluation of urban construction, the compilation of land
spatial planning and the improvement of spatial governance.
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Fig. 1 Distribution of geological hazards in
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Fig.2 Evaluation grid of geological hazards prone area in

mountainous area of Beijing

2.3 S R

R AL 357 1L DX 58 2 b J53 0 35 1) & 4 A AR B
BT ¥ 45 5 A, 4G b 58 b B K HE R R R B IR
(2019 4F) | #4528 b J5 ¢ 35 18 4 PEA 0, 2 A 45 i 2R
BRI, ZE G BRI I TR R AR R R R AR
yap A 1 |FS R

HR A AL 3 T 98 b 5 K Se it 5 K (2019 4F), Jb
AR B AR E R 1378 A, A H BT R FE AR
F3R (1 : 50 000) (DD 2019-08) 25 HLTE, AFaE R A 2
Mo I FE IR, 25 Azt XA e B E I A EE R
A I VR AT, AR IR TARRE AR E R 2380 2T Hi 5

KERRKS 5N LG, . SRk
I DR 1 30 S T A M PR U L DRI I
AR EE | TR ST A M PR L M SRS 5 AN
PR, VE S A3 28 b 5 9 5 ) R R PP 4 X1 5 T A
%[9, 14]O

VoA TG e A — M B . = AN AR A T
H I SR L Fe A Y FEARA B IR L B € R MK 3h
ek, = AT R X, e i & A
KB 1 25 F Bk 1 T, TR LT A 0 B 5 R T
Mg £E Bk 5 AN R A LR 36 0 2G4 5
R

R, AR 58 K W 5T K % 5 e PEVE A et e BT
6 REM B, 4350

(DR

Wl B R T RHRR Bl b B R DR
(DEM) R A] #5200 5 1 X A I35 5 558k (25 m=25 m),
TP B FEE ] 0° ~ 80°, ARHEITH B IT A% Xf 1t T 3% 5
PEAT R334, 45 By h>350, 35° ~ 15°1<15° =2 Ik
FEAEGL

(2) R B

HbJE AR AR J3E R AR 7E B TR R P 1 b 1 i
ZEM KR, & 0] DALY S et I AR RAE . 2B
DUR X4 2R 25 OR8] by 34 PR 45 9 B ik
SN RS 1) R M DX R AR S, AL s XY
OB R AR BE 43 B 5 26, RISF3H(0 ~ 30 m) | fkE £R (30 ~
70 m) . /NEAR (70 ~ 200 m) |, HER (200 ~ 500 m) Kk
R (500 ~ 1000 m)

(3) LR A4

b5t 2 R B L2 43 X, B B s )2 Bl 2k
Ab, WK FER Tl AR A R RS U R g . AR
0t b 2 I 00 S TR M SRR, B b T Ll XA AR
S WA A A (CANAE 5 2 . IRRA 55 ) | A IR A A 4 (K
HOHTA RS BHCAA (TUA . A5 MR
U CETURHB)Z ) U2,

(4) b i Ae) 1

AU 5 L Db T K B 43 A 5 M B A i DG K
Yl HoJSA 1 & 8 B, A PR G5 R AR 5 i e, b J
ELEFHRKZ ., G0, (XRS5 25
JIT U T R R v T X, AR L DX
KE AR S BRAE BL, He PP AR S AR LU X W24 50 A
LAY R WIS A | 1 2T oA L 2 ST 3 o0 A
3 S LA LM AT I 2



2021 4¢

BRI, e R X G R MM R 9 5y S AR

© 129 -

(5) M AR 7Y

FRAEAL 5B SR ] (1:100 000) 25261, Hu$H 34143111
DX D, e r g XK 43 A s ARl o T A
Feb . Ll el iy Rl fa) e . ey ARGl 2 L X
TR M SR, b T ARt A AR A T
B, HE U 2T AR X A

(6) K

MR AU AR B R B A (2R, dbat A AR
W H L, A3 5% 2 32 e 1 S s LU R AR, a2
Pi s EAb A K FE R B A LXK AR REK
SEAELR IR, B KR53 H>650 mm., 650 ~ 550 mm, 550 ~
450 mm F2<450 mm PYPEEL

3 WRREZXMEFEMN

8 L S LR TR R, A BL A
BCE IV o TTTRAT U K T 5 R 2 9 A LR AN
I7l, PRSI E S e K E 1 5 A AT
3.0 SR AR K E B LA

REE. TARHLBA 20 | TR 1 e AR 25 Y 5 A 52 PR
¥, AR R EREFER, RNLGEE B EEA Ty
BTN, & VPN R R R E WL 1.

ZJE M ArcGIS Y2 [R50 BT D REXS 5 AN PRS2
SRSV e (616 =1 7 i 1 SRS e o RN RS PN TV
% (natural break) 4 5 &M X R FE #4325 )5 (3% 2), A AR
DU B /N B 1 L0 D 3 L I SRR R )
Koy XL, I 25 G A6 50 58 T8 WOk ' o0 A 1 KR
20 ARG TR C R AR B HR B L IO X L iR AT SR
BIE, i A & IX (18 3),

3.2 AWK E G KV

Ve A i K F oy RAEVEM PRI BE | GRAREE . TAE M
[ 20 M BTAR 3 L b SR A K K 6 AN R [R5, 4
HRATMKFRLEWHI, RALGEE B RERIT kT
TP, ZIPH I 75 B RE L 3.

Z G A ArcGIS 1Y% [ 43 BT aEXS 6 S PFA A ¥
P2 R AT 25 (6] o3 A, R GE T2 v i B 9K 8T ik
(natural break) ¢ &) & M X R o8 70 2K 5 (R 4), AR

I=A
w

L5 2A
w

HRYR . TR SE R K E T R ARV BRI L R /I B 1 L e A K o Mgy KR, SR
F1 HiR. BESREERESLHENSIFNEFERESITE
Table 1 Statistical table of information quantity of each evaluation factor for the assessment of the
susceptibility of rock fall, landslide and unstable slope
) fFEEITE fFEaITE
PN T R FEEE THETF RE (EJ=ST(EN
NS N s N o SN S
<15° 658 10264 3084 41957 —0.136775 P [T 2364 35489 3084 41957 —0.098 450
Wl 15°~35° 2302 27693 3084 41957 0.123016 - 155 Wi 24531 532 5256 3084 41957 0319936
>35° 124 4000 3084 41957 —0.863 350 255 W5 134 941 3084 41957 0.661314
0~30 8 2514 3084 41957 -3.139771 3T WA A 54 271 3084 41957 0.997283
30~70 120 2343 3084 41957 —0.361278 il 249 9340 3084 41957 -1.014191
AR /m 70~200 1457 14085 3084 41957  0.341 687 kil 1756 20188 3084 41957  0.168 368
200~500 1483 22271 3084 41957 —0.098 800 I 796 7843 3084 41957  0.322 640
500 ~ 1 000 16 744 3084 41957 —1.229034 HIFRAA! LIl 4 223 1146 3084 41957 0.973557
WREAZH 1367 18366 3084 41957  0.012535 L] 3 0 11 3084 41957 0.000 000
] wy BURMEAZH 1204 17247 3084 41957 —0.051571 LIy E] A 6 398 3084 41957 —1.584275
TRWTAE
BERAEAH 124 923 3084 41957  0.603 070 TR 54 3031 3084 41957 -1.417246
[Nt =gl 380 5421 3084 41957 —0.024 038
x2 B, BHENERARESZESIXERSIFRHRRESMITLR
Table 2 Comparison between the grade of prone area of rock fall, landslide and unstable slope and the
distribution of actual geological hazards
Gy RRREE 5 B al% ™ b/% bla
oKX 0.770 977 ~ 2.233 424 10.71 1287 31.85 2.97
o KX —0.881 988 ~ 0.770 977 56.76 2589 64.07 1.13
o kX —4.983 309 ~ -0.881 988 32.53 165 4.08 0.13
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Fig.3 Assessment of the susceptibility of slope hazards
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Table 3 Statistical table of information quantity of each evaluation factor for the assessment of the susceptibility of debris flow
. ) 5 B w5 - . ) FREITHE
T R HFEEM  HHET R (EJ=So(EN
N, S; N N N, S N S
<15° 806 10264 11379 41957 —1.239438 ek 892 7843 11379 41957 —0.869 035
Wi pE 15°~35° 8771 27693 11379 41957  0.1551469 LA 4 61 1146 11379 41957 —1.628283
>35° 1802 4000 11379 41957  0.507 478 5 HuaHHY L) 7 b 0 11 11379 41957  0.000 000
0~30m 1 2514 11379 41957 —6.524755 LLTRI 398 11379 41957 —3.295282
30~70m 70 2343 11379 41957 -2.205816 IR 18 3031 11379 41957 -3.8214
AR 70~200m 2650 14085 11379 41957 —0.365675 T 531 9308 35489 11379 41957 —0.033 473
200~500m 8320 22271 11379 41957 03202526 T 155 Wi 24531 1661 5256 11379 41957  0.1529253
500~1000m 338 744 11379 41957 0.5158806 25 MBS 323 941 11379 41957  0.2355849
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TR ﬁl%@#iﬂ 4718 17247 11379 41957 0.0086225 >650 mm 3275 8431 11379 41957  0.3592782
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LN =gl 135 5421 11379 41957 —2.387885 550~450mm 2072 12880 11379 41957 —0.522286
o Hrl 4056 9340 11379 41957  0.470 7667 <450 mm 302 2644 11379 41957 —0.864 745
fiGLL 6348 20188 11379 41957  0.147 9272
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Table 4 Comparison between the grade of prone area of debris flow and the distribution of actual geological hazards
oy RS 7 B E al% e b/% bla
Fia KIX 1.1206~2.1243 20.99 565 62.71 2.99
o KX —0.1453~1.1206 26.80 276 30.63 1.14
K5 £ IX -3.3329~-0.1453 46.63 60 6.66 0.14
Ao kX -14.8717~-3.3329 5.58 -
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Fig. 5 Assessment of the susceptibility of slope failure and debris flow
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Table 5 Statistical table of debris flow prone areas in
mountainous areas of Beijing
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