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Abstract

Chongqing has various landforms, complex geological structures, diverse strata and lithology, and
widely distributed water systems. It has good conditions for the development of geological disas-
ters. It is one of the most serious provinces and cities in China, and is a typical representative in
Southwest China. Based on the sample data of more than 10000 geological disasters in Chongqing,
and using the basic data such as DEM data, 1:50 geological map, 1:500000 geological structure out-
line map and Chongqing water system map, this paper analyzes the relationship between geologi-
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cal disasters and them from the factors of landform, formation lithology, geological structure and
water system, and reveals the basic law of the development of geological disasters in Chongqing. It
provides a reference for geological disaster prevention and related planning, and has certain guid-
ing significance.
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1. 518

HR T 4z R 5T o F A B U™ B X 22 —[1]. MBS L, EREvE, MG R R,
ARy, WRKE. WESF, REEATME 2, SANFHRER SR, SERKE®RE, F1E
ZAH HARRE AR 2 1E[2] [3] [4] [5]. #% 4 2019 4EJFa b 14926 4k, HrhiEdl 11041 &b, fitH
2107 kb AFEERHE 1380 4b. YR AU 82 4b. HhZU4E 48 4b. HUTHIIRRG 157 4b. FEA 111 4b. ATt
BH 8- S o 9 T P 1 5T 9 T B A B A M S S PR T B IS, AR SO H IR ¢ T S 45 TR 2 AR s
KHRE .

2. Mz HSR xS b B E AR HIER

PR DY N AR SR A Lt R 2R X, i 3 e & RIS RS R P KIS BT, BN
o DAL R, il R AR oG A TR AR Y 90.9%, HrilithZy 5 75.3%, R4 15.6%.
BT K K B AR T RO S S A . BEER T M U T DA iSRS, FEERAOARMIERIRN, iRt
PR . o RREE R B E R R 2 —[6] [7] [8].

21 WESHRREXR

4T DEM Bl Goit i, sk 1 s, BRI ARHIEZ I 10 BN — N RA, RIS R 20
7F 0~10°, 10~20°. 20~30°F 30~40°, (&I 92.21%, /NTF 40°RH L5 9 3 F o5 LL i 95.88%.
HRAFE T AR A0 A ST R 3 A 00T, BA 10~20°, 20~30°RHHHb R K H R BB R, NRAFRHIT
%5 30~40°F1 70~80°7KZ; 0~10°. 40~50°F1 50~60° /I — Bk & ; 80~90°FHMA K E . FR T HLR K F
KPS E, WK E PR 10°~30°, SHEEARFHEMVIS .

Table 1. Relationship between slope gradient and geological hazards

1 PR SRR E X R

W [IEAY=14 KE R KE R 9E S TR R
0~10 23.60% 2053 13.75% 58.26%
10~20 30.01% 5830 39.06% 130.16%
20~30 24.51% 4661 31.23% 127.42%
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Continued
30~40 14.08% 1767 11.84% 84.09%
40~50 5.80% 482 3.23% 55.69%
50~60 1.64% 98 0.66% 40.24%
60~70 0.32% 31 0.21% 65.63%
70~80 0.03% 4 0.03% 100.00%
80~90 0.00% 0 0.00% 0.00%
ait 100.00% 14926 100.00%

22 FEEMRREXR

DB PR T A T HB S 20 A 0T 5, $m1 432 8 AN I, (BB IR AR FE 350 45756 4 i b o ok 55 s dE AT 4t
(% 2), AR, RFE G, R AR ZE AR, ETL. dbfimiE S, SERT
WHARTE ) S5 07 R AR —8, KZHAEAR - i, ElARIERE WX AR T 8 E. KF
A2 LLTE 95.44%~140.75% 2 18], ANAEALT7 M LU EAS &, A IEA T T 1, B A A 5 HR
KFIARAEA I

Table 2. Relationship between slope direction and geological hazards

2. PR ESHRREXR

3 1) AR E 5 b KE M KE P S thE
N (337.5~22.5) 13.46% 18.94% 140.75%
NE (22.5~67.5) 11.39% 11.26% 98.85%
E (67.5~112.5) 12.30% 12.13% 98.59%
SE (112.5~157.5) 12.67% 12.71% 100.28%
S (157.5~202.5) 12.51% 13.57% 108.43%
SW (202.5~247.5) 11.75% 12.09% 102.88%
W (247.5~292.5) 12.69% 13.00% 102.41%
NW (292.5~337.5) 13.23% 12.62% 95.44%
it 100.00% 100.00%

23 ERESHRREXR

R HL Y — M7 100~1800 m 2 [A], 7 1800 m PA b A G/ DA A, it 0~1800 4% HEAHZ 100 m N
B, 1800 m DA L%k, Xb 14926 Abthii ok T ST ST (R 3), HERTTHL T B T TSR
100~800 m Z [8], [MAR G4 71.54%, %55 A A4 81.94%; HXh 800~1200 m Z[/], [HIFH
AT 19.76%, 9 H AT 15.22%; mFEE/NT 100 m FKF 1200 m YER N, THF Y 8.70%, HKE
FAE 1.79%. Ho, R R FERCOVK B RN 100~200, HEHEHAL SHERERZ G AT 3, H
R 200~800 B, HHERTHAR L 5T F L 2 LB R T 1, HARBIA/NT 1.
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Table 3. Relationship between slope height and geological hazards

#3 WESHRRELR

5t T 5 B Hb 5T R P& Soged KE ST
/T 100 0.04% 1 0.01% 17.7%
100~200 2.05% 1007 6.75% 328.5%
200~300 12.29% 2581 17.29% 140.7%
300~400 14.66% 2392 16.03% 109.3%
400~500 11.47% 2089 14.00% 122.0%
500~600 8.89% 1590 10.65% 119.8%
600~700 8.20% 1406 9.42% 114.8%
700~800 7.62% 1165 7.81% 102.5%
800~900 6.36% 906 6.07% 95.4%
900~1000 5.38% 681 4.56% 84.8%
1000~1100 4.36% 416 2.79% 64.0%
1100~1200 3.66% 269 1.80% 49.3%
1200~1300 3.07% 159 1.07% 34.7%
1300~1400 2.65% 93 0.62% 23.6%
1400~1500 2.17% 64 0.43% 19.8%
1500~1600 1.70% 49 0.33% 19.3%
1600~1700 1.32% 30 0.20% 15.2%
1700~1800 1.08% 17 0.11% 10.6%
KF 1800 3.04% 11 0.07% 3.8%
it 100.00% 14926 100.00%

24. BRESHEREXR

AR D AR FBE (R 22) %o b 6 4 A AR SR AR P, AR E PR T RV = 22, # IR AR ZE 100 m Sy — AN,
M 0~1000 m &l 5324 10 ANFRIT(HE 4). X 3P TT I 5 T 40 AT I R IR B RIS AR FE 3T St
R AR AR 2 B3 A /E 0~100. 100~200 A1 200~300 m, (54 i HIAHR ) 94.55%, [ i i1 ok 2 3= B
TERME B 225/ T 300 m R b, 5 AT LS 9 F 1 97.65% . AR 9¢ FE b L S TR 5 LB 4y b, &
PR R E AR R B AN RAHIE ARy 100~200 m,  FVKCA 200~300 m AT 100 m fHE F .

Table 4. Relationship between slope relief and geological hazard

4. PUGRARESHRREXR

HGRIEm) RN i1 (km2) TRLGE MR %ﬁzitg g
0~100 4138 31335.59 38.03% 27.72% 72.90%
100~200 8417 33733.85 40.94% 56.39% 137.74%
200~300 2020 12839.61 15.58% 13.53% 86.85%
300~400 279 3534.33 4.29% 1.87% 43.58%
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Continued

400~500 63 795.88 0.97% 0.42% 43.70%

500~600 8 138.71 0.17% 0.05% 31.84%

600~700 19.17 0.02% 0.00% 0.00%

700~800 1 2.43 0.00% 0.01% 226.84%

800~900 0.42 0.00% 0.00% 0.00%

900~1000 0.02 0.00% 0.00% 0.00%
Hit 14926 82400.00 100.00% 100.00% 100.00%

3. HEAMX I RRERNEFIER
3.1. HExTi R E R EHIER

HPRHL T R LI RN, BSRONE T, W N HERUE TS [9] [10] [11], BT ERKH -
JEEFRECE, T R BRTERT T AN, SR IR R T A, A G v B b o P I A R (R 5). R
PEEPESE 1:50 J7 R AR ok E ok R, EER TR R A T4, it 61 AL, FEPS TR
RFERERT 1000 pAAELRH EREA, WEEH. BT HMB B4 5 M, FEHE 9718
Ab, G4E 65.120%, FEIHLZEESEIEELL B 9E, B RRAIEREE, S PCTT HP R E LUE O
MBERLFMZE R, YRA . BERASZ, BCET 200, BHRN, HIRNET 2910
(IR 5 S5 FATHI[12] [13], N HERRZ W 35 R0 33 7 A2 T A R %A RIS b2 22 0 3R AH LA PR &R
ZRRAONE R, MR ENEERNE, R KY R E LEMIX, FRENRIBEALN, %
Sk, IE R R 40 AR [14] [15].

Table 5. Statistical table of stratum and geological hazard development data

=5 MESHRRELBRERITR

Hh 2 fibe] HhZ4E  HhIHISHRG T R AR ARERHE At
EARA 48 1 1 1602 12 138 1802
SRR A 167 949 3 78 1197
WiRJRiZH 918 2 2771 73 2 265 4031
bt a e 227 2 1307 5 1 133 1675
b2 37 QUL 22 2 842 6 9 132 1013

3.2. AMEATIMRRERNEHIER

GEAEPRTE 1:50 5 TREHJS B, AR 2 AR A EE A RRAE, Ay N DURPSE AL L fk. WA 2
. BRIR SR I AV U G, W A FBRRR AR E S R AT 2, U A LA TEZE(F 6). A T REHh A
HorRE, EWEESNXHT R FERERS, il 10902 4, HEE 73.04%; BRERHHK, it 3949
A, AL 26.46%; LARFIAE RS AR IX AR, AL EARAL, S EEZ) 0.5%. £ TREHTUR ERKE
THEOLTIE, ARAEH BRI S R ERELRES, WEEEEXREE, WHE 1.16, KERHEIEX
Hk, WAER 0.74, BJUA#IEX A 0.68, LkRKE, 7 0.19. B4 LIARBNMKE, BIBHE - K
SRR A BEEH, BEN R EREERIKCE RO ESH, BB - RS -
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ERPEKEMAB RIS . K EHBRARE, SR ELREILSHA 58.64%. 14.37%. 10.83%, It
5 B ik 83.84%.

Table 6. Statistical table of engineering geological rock formation data of geological hazard development
6. WRRELELIZMRAEEBIEGITR

TR - T K 2 S Fa s st S
o ! R U 4 .
PN Foga Rt W k Gt AR E FELL [
B0 R AP ERERA L 12 0.08% 0.38% 0.21
T4k SR — R+ 3 0.02% 0.16% 0.12
Bt 15 0.10% 0.54% 0.19
URAF I JE 2R A A A 1191 7.98% 6.07% 1.31
3 R — B8 [y 3R - NN A=)
4 IR i ?’XSE‘E’J.{Z ;EPEE%E; k=P = PV 39 0.26% 0.74% 0.36
e A BRRAESEH
ik BN - R R A EEEA 8752 58.64% 48.82% 1.20
WEREERYE . AR 920 6.16% 7.43% 0.83
a1t 10902 73.04% 63.05% 1.16
R R BRI K E KA AR 2145 14.37% 28.14% 0.51
IR FHE - ERIRIF AR L R KA A A 4 0.03% 0.26% 0.10
1l b 5 2O g Bhyge [ ) g Ll
A R A ) i ﬁ););fzj?mﬁ%ma\ 124 0.83% 0.36% 229
— PR A A A
His BRAE - R - R IR A . .
A IR . 1616 10.83% 6.31% 1.72
BN - AR - R EIRIS S KA . .
e 60 0.40% 0.74% 0.54
&t 3949 26.46% 35.81% 0.74
AR Ly
ééf WL - B R YT BT 60 040%  059% 0.68
st 14926 100.00% 100.00%

4. WRAESHRREXR

458 1:50 JJE PR HUBUMIE &, DLKR IR EEREGON et R, 6 #5793 i 5 2 B i A
GER BT Gt AT [7], EEPRHLB R E S Wi R R R B B AW (R 7), FREIREGE, KT 2000
oK ST AR IS5 9 T A e s A B T2 T BT 20 % RS, AE 0~500 m AT B 2 [X I 5 i 5 R R A
BAREEI ARG TR TR F S SRR R AT S (5 8),  BE AR AR B R A T AR S5 R
BRI LA P — 2, RGO BT S B W Az dIE A, AR SO B R FE I AR .

A FEARIE G AR, BRI SIS S B R R BRI AR, HIR X i R S A% AT
BB KRB CE, HOESERBE, SOEATE, A SRRz, AR, T R
N GG R 77 2 i A s UK B 3l e T 9 5 B IS A A AN S, (E b R 3 2 A 2
WML, AR, RSO R E m S KX, RS RIS S ZIX .
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Table 7. Statistical table of distance between geological hazards and fault zone

® 7. MRRESHRTEBRITR

EUEMESm) k) BT L @it Tl
0~500 5486 6.66% 847 5.67% 85.23%
500~1000 4585 5.56% 584 3.91% 70.32%
1000~1500 4171 5.06% 495 3.32% 65.52%
1500~2000 3987 4.84% 460 3.08% 63.69%
>2000 64170 77.88% 12540 84.01% 107.88%
Bt 82400 100.00% 14926 100.00%
Table 8. Statistical table of geological hazards and fold distance
=8 MRRESBIKERRITE
BRI M) (k) TR L it gt ot
0~500 9465 11.49% 1827 12.24% 106.56%
500~1000 9319 11.31% 1727 11.57% 102.31%
1000~1500 8934 10.84% 1759 11.78% 108.69%
1500~2000 8305 10.08% 1625 10.89% 108.02%
>2000 46378 56.28% 7988 53.52% 95.08%

Bt 82400 100.00% 14926 100.00%
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Figure 1. Distribution characteristics of geological hazards and water system
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5. Ik EHEXHRREREFIER

HPRMFKRRE, KRICKA R FUIE, AR K BT T R ARG R Rk 2% 5K R
FHE A (B 1)E W, BT BT R 35 5 ORI S8 R FYI[16] [17] [18], WKL 5 Hb 5T % 5 A0
H, ERKITEIESRAE %S AL TR %A & BRRILToish, BT e v DX 5T
T X F BRI RVLIEER, R p R AR R AR PV L AN VTR 2R, I AR AL S B Hh R IR
PG S R TR 26 9] VAT b o o S B DA G R B IR R Ny — 2 B PR T A 3 ek R 4R T 3, ]
TR MG AN WG T, FpEen) T IR, R O FH AR A R A R Im AT, o SRR X E KB
IKALTERE, A Z TR, RERR KA TR, REE = A BN K T B, R (AR e AR
AFIFEMA[19] [20]; =2 KVT K] /& A K YEHE, K EIAE B DB B s R AR IR X, [RIIN 2 KA £
W) REX, NATRESIRE, xRk Er= A8 —ERmRIER- .

6. &it

AL UAER AT K E N RN S, AR, MG HZ 5 M S AR S mb S d gk
AT HI T ¢ S LR TR AT, EEER TRl 5 O AT — s AR

1)ﬂﬁK%ﬁﬁ%ﬂﬂﬂ%ﬂﬁ%m%ﬂ¢ﬁoWEﬁﬁElD%WﬁE%%ﬁﬁy%ﬁi%ﬁﬁ
£ 100~200 m, R ELIREELE 100~200 m N EEH

2) HZ A SR E BRI, BARA. EREA. WRMAL. BT A B 4%
ENEMZENGENT R, WEEHEER TR K ERE AR,

3) JKZR N HLR 5 S B AT R VR o FRAL T R A%, SRR R R TR YR B 5,
PRV b [X 5 i 3 LA AR R 1) 2 ok

4)@5%m$ﬁmﬂﬁx%$x%¢ﬂﬁ,ﬁﬂﬁ%%%ﬁﬁﬁm\m@%%ﬁﬁﬁgﬁio

S50k
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