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Abstract
In order to prevent and control geological disasters and ensure the safety of people’s lives and
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property, based on the emergency survey data of Zhongshan City from 2018 to 2021, this paper
analyzes the time, location, slope, rock and soil type and rainfall of slope collapse and landslide,
and studies the characteristics and distribution law of geological disasters in Zhongshan City. The
conditions and causes of geological disasters are discussed, and prevention and control work is
arranged on this basis. Geological disasters occur frequently in June, August and September, and
personnel should be arranged for intensive patrol and monitoring. The hills of the four towns in
the south are scattered, and the key patrol and monitoring measures of “civil air defense + tech-
nical prevention” are put forward, which is combined with group measurement and mass preven-
tion and comprehensive management.
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1. 5|8

LT T ARG RS, BRI = AN SRS PRI JRVD R AL . AR M A A
VIR AL R LR Ay L . GHURFIEDIRZE . BTl TSR R, KEER.
PR IR R RATHISCER G . SV EY PSS S TE — 8 R SN TR S A, R T K R SR
M IR, LR M R . MU R A T ARE N IR R BRI, B N A R 7 22
SRR R A R EF AR [1]. ik EREA R S8 RAE T HA, HERE&AEN.
bbb A ARG Z A ZE 5, A R DX T K 2R RRIEAS R ARIRD, S0 R LT b SR e S AR
AR, A R H T b5 Rk B i6 AR 2 e A & X (2],

MEI] 2018 4F LLRSCHR BERME 220G M 5 35 AR P 35 i e b o o T IR SCRE T 20
FeAa s B PTG K S Sk 5 i IR R B R AT CE IR NI S B3], AN AR N
T PR 9 S VT AY A 1) o R 2 1) SR — b5 5 B (O IF 9, 5 o A o b 75 A 8 PO (4]

3 e P E S N B 1 e s 1 N w1/ =% 119 E =16 W e O 7 N ) e 1 <0 1 =1
FIPEA[S], A B E A B R AHT[6] (7], A5 FN) 2 1 55 P R P 20 A (81 (91, A5 F M) 2 3 B i ) A
23 [ 10], 76 IO 2 b T SRR S BRK ST AR XA [ 112555, T 1 — S 3k A A o B A 1AL,
IR R Em AL, BRI R EREFEHR, SR k&M, RS EaEHE. T
TS o A i S5 4 12] [13]6

Fl Ty 2018 4E LA 32 BE EILG LR M T IR A, B DUR A TS R, AR RSB R AR N
Fo M 2018 FIFAAE A ) HAh S bt i 5 F BB A R, Bl R A IR A i R, A
LA A R BRI U AL ARUE L RUBE. BFIA). R R BX. BB LR
PR R, HETN 4 SR MVESCEARAT AT 0T, BD045 A Ty R o EAFAE, o el T i R K 2
FHTEAE TR R A AT AT LI UR, B2 TR S5 ) B 25 & 10 35 N B RIEE By B 76 1 it
W MImEAT “ANRZE B, AdE 7 B8, Hlf i R EAE S TAE, AT KRB A fr Al

R,

PR,
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2. RULTTHRR FHHE
2.1, MRREXE
Ol TR B K A B MR A AR . s RE 3 A AT R X

JRIE A RS K B W — R DRI R, R AR RAG RS P REMEAR D, "IEAT B . AR
A4, BB NEESIHEGE, KA KRR RETE AR, SO SRR 55 . TR B R E
BEAT T WA 1 B, 2018 SERAE T 147 SR, L 7 SRAEM R, FEM R B 5%, 2019 K
AT 415, 5 SRR AL A 12%, 2020 GERAL T 42 5%, 10 FRAEM A, G 24%, 2021 FRAE
66 5%, 4 SEAEAEM AL T H 6%, 4 SFESRAE M AU ZE T BSR4 15 B 8%, 92% 1 i T HA A ANTE M A
RAFIEIE 207 5%, W89 5%, MIRHIELHI &5 70%, WL 30%.
Table 1. Statistical table of geological disasters caused by collapse and landslide in each year from 2018 to 2021
1.2018~2021 FEFHELE R, BRBRRERITR

R SHEC OB RIS E WY WHLEE EMA AEMS MRS AENS R

2018 147 90 61% 57 39% 7 140 5% 95%
2019 41 30 73% 11 27% 5 36 12% 88%
2020 42 38 90% 4 10% 10 32 24% 76%
2021 66 49 74% 17 26% 4 62 6% 94%
Ait 296 207 70% &9 30% 26 270 8% 92%

2.2. pRiE. FRIRAHE

A L A RE LIRABIRIEEE, 8 RA TR B, AR RERK, HEABRR
K, HAERREIEFBAEAELLT, KB/ N BRI E AT REE R K fEE . Wk FWRETA
Tihdat, RS BRGRECNE, NTiWE NERR, —BRERRE, £/ T 5 m, i
MR R —, ZNEHEEME, AMBERES MRES M. BRGS 5T S
IKJE S AN 553 K 2 B A 5, W ST S — 8. B R R N, fEER RS R R E
RAERT, BEAWARE M, WGSBS AR (7 AR Hi 9¢ SRR 8 F o br it )
TR, XIS, W R F AT, SRR WK 2 FRs BT O EE TR 9%, LA
N R R ERA, A HIRARIY 37%, LR 54%, &R BRI RE R B A A i, AT B
KA. MR ERMB LN, 5 86%, HALL 14%, KERA 1 5. fikeEtE S 7%,
FOEMERZE 5 23% o N2 UM N VRIS FE 22 B4 2 2 A, B 15 A TR /N 3, /AL 48%, Y (53T 50%,
KA 2%,

Table 2. Statistical table of geological hazard characteristics of collapse and landslide

2. BRI R ERE ST &

FEh B3R B it
NE R 207 89 296
= 104 56 160

+ R ”
Hork 50% 63% 54%
R 24 3 27

ot Yt =3

#HEiXE = Fsr b 12% 3% 9%
o= 79 30 109

HLRG "
"okt 38% 34% 37%
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Continued

PN 0 1 1

HAE 5 H 21 19 40

/N 186 69 255

e T 0 0 0

FaE R E 47 21 68
etz 160 68 228

KA 4 3 7

(S paesd HhAY 95 51 146
/N 108 35 143

3. WRRESHAE
3.1. BHE) S AR 4HE

IR e 4 AR E 10 B, 5. 6 ARSI, T8, 9. 10 H2AaRE K. #
M B S AR AR S OB R F 2 R, AR 3 ATBLEH 6 AL 8 . 10 AR mEs, =4
His 5 &4 67%.
Table 3. Time statistics of collapse and landslide
3. B, IBIAEREGIT R
FREOM% 13 2A 33 483 sA e 7H  8A 98 1083 11 127

2018 147 1 0 1 0 7 58 2 40 24 6 0
2019 41 1 1 4 10 11 4 4 3 0 0 0
2020 42 1 1 1 11 4 7 3 12 1 0
2021 66 0 1 0 1 1 10 3 3 2 45 0 0
guit 296 3 3 6 15 22 86 12 59 30 53 7 0
ikl 1% 1% 2% 5% 8% 29% 4% 20%  10% 18% 2% 0

3.2. BESEHE

M4 TAE Y, Rl PEl. ARESH IR, WA E 94%, FER 4 B LE 38%, (HEEEOK; pEALE
XA TPIRX, MR FER D RER. R, FRSAERZ . G, SRyl g e sk
Z, BRTRREBOER TIRZ NTY, AT SR 2 1k e

Table 4. Spatial distribution of geological disasters of collapse and landslide
4. BlR. BEMRREZESE

REB(KIE B(=2. PEABFERCIME . B HIBCRIX . PEHIX

@;’E\'X R, B A RS 4t Ak, @jg‘fgﬁk‘) K, K, Tt

A E) HI) KR B i @O RS KIF)
2018 4 48 54 2 3 40
2019 4£ 4 9 0 4 24
2020 4 15 0 5 13
2021 4 9 41 1 2 13
&t 76 113 3 14 90
=124 26% 38% 1% 5% 30%
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3.3. BESTHHHE

FRAE 2021 47 A 1L T3 T ST VA 2 BORMSAN,  JUF BT AR T R R S L85 S N T AR
181 AN RIS A S S G v 32 5, B ER . TSR F S AR N TS T AR,
W, W EZRET 15.0~450 m 28], HEEH 76%. o] R, MiRkEZRE THBZE LY 45.0 m &2
Z IR, TR AT R E D, R E K. X T 0.0~45.0 m R X ] N ST B G 4
X, i e b B AR N 252

Table 5. Collapse and landslide statistics by elevation
5. B, BRSIEGITR

R (m) <15 16~30 31~45 46~60 61~100 >100
o5 K E R R (A) 39 55 43 20 14 10
H 4 E(%) 22 30 24 11 8 5

3.4. HESHHEHE

ARFIBC RSB PS8 X SRR 33 O TR BT KRR o N © RTAHITI— IBURZEAE 40°~90° IR, 2R AT
W BERT 60°~79°FI N T2 BEde, (IS ET) 60%, JHERAELE 40°~00 IR, 2 RAETHERT
60°FIN Tl BESC, b 35 B HIK) 88%, R TR IR T 6071 L 2 KK 84%.

Table 6. Statistical table of collapse and landslide according to slope

6. FtR. BMIRNESIT R

s W R () i

Hb o R FE I it
40~49 50~59 60~69 70~79 80~90

JiizBes] 6 10 35 41 41 133

VR 6 6 11 17 7 47

& 12 16 46 58 48 180

H 47 E(%) 7 9 25 32 27 100.00

4. WRREMREZFHRFLER
4.1. MR EE

Mo TS A A 0 TR A BT T P AR R Se A o L T TR A L R DX L e, AR ™
H, AR VYA S (R s P ARSI RgRe, FEI NSRRI MR, AR TREE ) Sbe &
RN TR . JIETFRIX R R A S b A, RIEWEE L@, XENa S
Bl BECT L KBS REWLSE: IELERE R R R A U AL, (i 84%; HHM
BV ERR, BT AR ERRIX, SEAABRY L Py, Hh. giLss =28 mE G
AR, DU L, XN A5 )5 b MBS KIE AN el BLPOAP IR, i BRE
AbTT WA RO E RS, PROK RN BOEBERE Y ey, /N L AR AR, e LTI A 2L
AL AR, RIZEARBRAEMERR, LA e KA R BEER, 6 R, KR
22, BIKWEIAE, RIS, A B R ARG R I, WU TR F . Tl 73%
5T ok R AAEIX 6 DMEIX
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4.2. BERIEL &Y

oL P R P, LRI, RS AR MR EERINE, MWL
SR, AP ARYELERDRL, R, R A T B K IS, i Ak R R
I, KA AR E R, TR, AR, IR, LT SR Y
I, IKT LA T RS, AR EIER T AR, 5. 6 ARAFNM 8. 9 Af
RS LR SR, ELA BRI HIIL, 533 R

4.3. AAREEKHE

Foh R A TIX . Al RGBT, DA OEE, L, BEEASRSE LH,
EEHISOME, BT BED AN T, [RGB AN AT S B B T RSN T, T2
BW(L) S8 A RA RS W IE R B, VS 2 A S B0 LR R R, A
TR RS, N T3 2 BRI S Sc 15 i, FTLA 5 5l R i 9 3. A 2021 4R
TTH TR R AT 165 SRAFTE N T UIH IR 5 ¢ F AT P A5 Gu vt 7, L 03k e s s A 9 o 358 i e 73 %,
LG 44%, B R o E A% TR O AR . W 49 5%, A EE 30%, I BT R B A . Y
25 5%, it 15%, SRABEESMmIEE. H 18 5%, S 11%.

Table 7. Statistical table of human engineering activities and geological hazards

®7.AXIEEDSHRRES TR

KT R o ' - EiF) AN LE(%)
il s 50 2 73 44
TR 34 15 49 30
PEsENE 19 6 25 15
KAt 15 3 18 11

5. BhiaiEE
5.1. BialEN

MO F G AR, SRR N, b SR EARGS A, ikl R E RN A
Bai a3, L BBR AR .

5.2. MRIHHE

HHILTAE 2018 4F 4 A5 T 1:5 JTh R EVENA AT, 2022 FARME ()R HAR B IRT 5 T g st
JiE 9< T R A T AR @ RN A1 Pl 85—k A AR R FE LR A A A SE i T ) RIER, BPRE o
FSCHR L T bR e T R A T A, ETT LT R A 2 S, AR R e E BT E R, A
MBI VRAE S5, X BB ¢ R M VIS rAT IR T R, ARl AR, AE S AT R
Bra Tt o il R T S AR RIS A RO SRR, e b T R B VR R E N FL A o HR LT 2020
SERATN ST I E AR LR IR AR U BRI AN ) R, AR B s I R AR G R AR R, X
TN BT 3 KT 25% B BIIR 1 4R Ll B A RS P3RS DA AR A v i, ASTRAT R TFAZ
WRARKEAE . RT3 BE KT 25% 01kt . bR DL J g3k I 50 oK st Jgi ) 48 EF e, IFIRMIRTEE . 9
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5.3. EfEFES

R R E R ARG TN, AR Z PG EORA Fria i, AR IR Z AT, 25K E AR,
SR EORI, AT R TR F U R AN E AL, AN SRR S, T B AL AE S,
RFFARPIEREIR, T AR HRARGRE S, ETIYIRIG N P A\ B R A

5.4. BMER ‘=&

KA R R FE AR TR ERR LM SRR AMA PR, AR 2,
Tt HESETAE, @ AR, AR R EFRE PR MAEELSR, WMIEMERZE. fakit/ g
Mo R E RS AT RN, KA RS TR B, R RS TR
B A A, FREAIRA B W AR A TAE, SBUFSUSIETR TN, 08 it 57 5 % B i ST,
TER“ = i3 RS AL AN B 2%, s “ = B3RAE” ML, (@ edliepy GBI, BTG -

5.5. HSI+EHE

MARLER, BEREKR, ez, B REEZ PR F RS R R R SRE,
PEAB T U I L S L M B TG AR I e, SEI SRR M, S R B B R AL DL,
RAGTVEAS S, B AR SR DU L B A it . 0 — SR G 300k, A5 BRI, AR ANBE 2 1
Ji R E B R LU R I P e, AT AR ORI SR n = A, B nr DU AR AT N, B TR
EIRIE .

5.6. ERPEFMN L EIEE

HEN SIS, PURHSN A M2, REGRXIR, SETEIRRE, R A o B
KA, TG R KB P, G BCE R R, B RE R AR SR, WA, 52
H 2 1Ak AN S 2B R .

5.7. ZEIRE

PRI B, SRR . HEfaRRRS . TR B At sRaia B it. f15) b5y ML
RIBBAL AT T RARIAE TR KA, ok 3R, R TS L AREREER A5 4k
MK, XA E FREEE AN, MUK i 2R IXCORT DR IR TR A2 HEK Y  SBORARI , Ti e
FAFEVIBNaTEE: NS YRGS RAERBH, SRS, IR, 2R Ok BSOS R
B P RHI AT I, BRZUE S L o X T RATE 1 i B 3 T AR B 1
B B SR Tl TR ORI R, TSR R DCR A + A% + g
FEAE L AT TREA EE .

5.8. BiAIERE TR

Hh L T ) R L R R A R R T BB DL, ASF BRI, XS BUR ST T E AL
RF FIEARIU IR TIAEA B R, ERFMNIR LGRS, AL ERsh s o E I, BUT
FHR VA S A, KB @ A B A, BRI, ARIEBIERE A A, AR ]k
WEREL” R, MRPGEIE, A REEBIHUIRCR .

DOI: 10.12677/gser.2022.114044 445 AL


https://doi.org/10.12677/gser.2022.114044

RILHE

6. &t

Pl T B R DU S IO HUBUR R AR UL BRSO R i R R 2, ERR S
WK, B RAERNE, IO RARUZ B TR BIRE, RERI L N T, s LR
NE; EESALE, 6 A 8 Hy 9 AMKZ, SR, W, EE&ERss 2oL,
HOLFEHS 4 SRR IR SR R, RIS T R DO, MR SR I SR S S ok A N HIOR TR AL
b5 ¢ T B R T BRI R 52 B R 3 R/ A NI /N R B ) T A TR BN s A U R B
MEREIREA R, RPN E, @ik SREAZ G RN JF R Ly st o 3 R & TR+ [
AL EE, B7i6 TARAESGEAE N A, R SGEARE M C e R A /N /N A, s n o =A%
Bl 32 N RO 5k BT SR, RS N U038, MRSk b8 G o o T e B R R 2R B

SE MK
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