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Spatial-temporal distribution of landslide, rockfall and
debris flow hazards in Jiangxi Province

LIU Yun', KANG Huijun’
(1. Geo-Hazard Emergency Center of Jiangxi Province ,Nanchang ,Jiangxi 330025, China;
2. Jiangxi Provincial Bureau of Nuclear Industry Geology 268th Brigade, Shangrao, Jiangxi 334700, China)

Abstract; Through sorting out the geo-hazard events of collapse, landslide and debris flow recorded in Jiangxi
Province over the years, 25 587 geo-hazard events have been sorted out. In Jiangxi Province, the main type of
geo-hazards are landslides, followed by collapses and debris flow . The scale and hazards level are mostly
small-scale, few medium scale and very few large-scale. The development of geo-hazards is closely related to
regional topography, types of rock and soil mass, annual rainfall and human engineering activities. Relying on
extreme weather, peak year of geo-hazards in Jiangxi Province approximately occur every 4 to 5 years. Geo-
hazards occurred highly in flood season, May and June are peak months, geo-hazards are mostly occurred
suddenly during rainfall and is rarely delayed; heavy rainfall and artificial slope cutting are the main causes of
geo-hazards. Compared with the geo-hazards in the western provinces, the geo-hazards in Jiangxi Province
have obvious development characteristics, first, the scale and hazard level are mostly small; second, they
occur intensively in flood season, and have the characteristics of sudden, multiple and group; third, it is
closely related to human engineering activities such as artificial slope cutting.
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Table 1 Statistical table of geo-hazard situation in

Jiangxi Province

I SF ReRA KA LR /N At
/il 4 4 49 19319 19 376

Wy FET AR A 118 40 102 143 403
ZFAL/TTE 14810 702 4250 19930 39 692
B/ 0 2 13 5775 5790

R FETTAEU A 0 38 47 46 131
SR/ o 0 150 858 5040 6048

. B/l 0 1 12 408 421

{Jéf AN PN 0 29 21 11 61
o LB/ T o 0 20 1653 2720 4393

ol BT BUR R AR IR % Bl R 2 AR RN 30T, T 1A

2 MWRREFHZE DA EE

2.1 HJE SR

B R FEH K FNELENREZ —, 2E
BHD T ¢ ) Al B A (FRR) SRR . VL VE AR M BT K
A /E Ml T 5 R 100 ~500 m (X & %
BE o R BNMK K R e B AR R AR PR
M, 5HOE s R F e R A 2SR PR (R 3) .

F2 RTI0 ARUEERMRRESEH
Table 2 Catastrophic geo-hazard events with more than 10 deaths

75 R F 4R b BT e KAERFE] MEL/m® BETT AR g Ui/ ot
1 JR KB P M 7 B B AS 2 KR A AR B 4 Wi 1998/6/22 27 000 46 19.2
2 TR LT LIRS T A W 1989/6/21 76 500 31 120
3 KK U U A1 T P T 3 B A B BERR A 1L ROK IR RAW  1967/6/20 18 000 29 20
4 T A 45 SPEBTT SROT AT S A AR L RO LR A ¥ 2001/7/30 3 000 28 50
5 2R W JUIT T 32 13 B4 o 3ok S 5 18 biEg)3 1996/1/1 2 880 000 24 4671
6 W B ik s JE T B BN T R B U T R IR B 4 b 1975/6/6 2 000 22 3
7 K W50 X 8 BN T AR B ORE IR F L HER)3 1989/5/9 4500 18 200
8 YRR K699 BLit PeM 7R & B2 5 BT 15 A 0 B Ak it K699 B Wi 2010/5/25 R 17 10 000
9 R B N T T A BT ST R A AL AR B R T 1990/5/1 485 12 0.8
10 [CRURI:E" BN 77 B e Bt AR R R A R e W 1967/5/13 440 10 1.6
11 5 M AR AT N F A Bk S RBA T O A 1 5 1998/7/2 24750 10 100
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Table 3 Relationship between geo-hazard development

and geomorphic type

v s ¥ Sk
B WM Wawm s G CGRE-km?)

Mg X EBemi A/

2 km?

il 23963 1217 3359 137 4713 0.185 0.196 7
il 37302 1701 6013 129 7843 0.307 0.210 3
M 2782 1420 5059 92 6571 0.257 0.236 2
k= 42010 1083 4190 53 5326 0.209
0
0
1

0.126 8
i i 14 493 111 386 8 505 . 020 0.034 8
s 16 843 231 333 2 566 . 022 0.033 6

A1 162433 5763 19340 421 25 524* 1.000 0.157 1

A A 63 A H BT U T A PRl RS T i A AR R 2R AR TR, 8 A K
PR IX I

2.2 AR

FEREAE R K E R NHNERE, KR
FE R KRBV N 5K BT A R R A e
FLEWES MR,

BHRA BRAMTKERRIET G THS R
B L IX A0 A B i — B0tk B 5 KUE, KR 2 5
JEL BRI R A HETE A LD ERRE A 240 A R L
DX P4 L P B X, HLA — 2 R W A L) BB (H X
2 R X A 5 A B 288 D 2 3 AT AE B 3 B i T IR
B A T V42 I, P Hb S5 LS D i o 3 (4 A
B REEIR S 5 AR R R |, B2 B U B
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Table 4 Relationship between soil and rock type and

geo-hazard development

v B REGBAD e gk s e/
Bk’ g g g S GE-km ™)
bel &5 37182 1925 6271 160 8356 0.328 0.2247
AR I 55577 2528 8121 158 10807 0.424 0.1945
[/37E e 8§ 110 220 1172 30 1422 0.056 0.1753
WEJE A (HE) 24 856 477 2172 58 2707 0.106 0.108 9
LEMEE A 22225 437 1301 5 1743 0.068 0.078 4
WAECEZE 16 028 162 288 9 459 0.018 0.028 6
At 163 978 5749 19 325 420 25494*1.000 0.1555

AR A 93 A MBI AT IR M TRDRS R A AR R 25 AR IR, B AK
PRI,

2.3 DXHAE TR &

b 5T U Y K AR 5 R T A DDA DG, VL P A A b
K EZ R BEHIA L. VLS50 mm O X B, 8 i & T
VO 48 AF 4 B R 1 5000 (ARl 1971 ~ 2006 4F H HRE K %L
Prae ) 1 AT U AE R I B 1 400 ~ 1 450 mm
X 8] % & 55,1 950 ~2 000 mm X [i] & & ik , o
1 600 ~ 1 650 mm X [R] H} 3 Jmy & & & Wl . Hb 5T K 3
KB TR B AT 2 O W R i R (R 5) .

x5 XEHBEKRWESHRRELS
Table 5 Regional annual rainfall and geo-hazard development
MR X B/ X BB KRB/ HH AR
mn kg wh derw g I GEkm T
1 400 ~1 450 3 609 95 203 3 301  0.012 0.083 4

1450 ~1500 11537 400 1111 19 1530 0.060 0.1326
1500 ~1 550 17 083 538 1274 45 1857 0.073 0.108 7
1550 ~1 600 21930 550 2813 61 3424 0.134 0.156 1
1 600 ~1 650 26244 1207 4146 83 5436 0.212 0.207 1
1650 ~1700 22907 1001 2190 41 3232 0.126 0.141 1
1700 ~1 750 18576 745 2163 35 2943 0.115 0.1584
1 750 ~1 800 18 098 703 2118 40 2861 0.112 0.1581
1800 ~1850 9918 254 946 16 1216 0.048 0.1226
1 850 ~1 900 6 383 127 718 25 870 0.034 0.1363
1900 ~1 950 9 623 145 1379 48 1572 0.061 0.163 4
1950 ~2 000 1 025 25 315 5 345 0.013 0.3366

At 166 933 5790 19 376 421 25587 1.000 0.1533
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Table 6 Geographical distribution statistic of geo-hazards
. - AR 3 e ﬁEE ﬁiﬁg 7
BICH e mOl e/ R M/ AR gEr mob Srisrs oger ARG &I
£ (R-km?)  AK BO(GR-kmY) A% ' GE-km?) A% B (BT
METT 7194 31 0.004 3 1 113 0.015 7 0 0 0.000 0 0 1 0.020 0
JUITHE 19 078 615 0.0322 10 1320 0.0692 42 44 0.002 3 1 53 0.103 7
BT 39363 2567 0.0652 51 7617 0.1935 146 120 0.003 0 2 199 0.2617
HEH 25 283 726 0.028 7 4 2025  0.0880 25 47 0.001 9 3 32 0.118 6
AT 18 668 849 0.045 5 14 1356 0.072 6 15 45 0.002 4 2 31 0.1205
Wikt 3161 47 0.014 9 1 133 0.042 1 0 10 0.003 2 0 1 0. 060 2
ML 3830 119 0.031 1 11 117 1 0.305 7 4 34 0.008 9 3 18 0.345 7
FME 18 799 313 0.016 6 5 2220 0.118 1 121 38 0.002 0 47 173 0.1367
T 22 736 196 0.008 6 6 1944 0.0855 36 37 0.001 6 3 45 0.095 7
SEATHT 5 261 228 0.043 3 28 630 0.119 7 9 26 0.004 9 0 37 0. 1679
MR 3560 99 0.027 8 0 647 0.1817 5 20 0. 005 6 0 5 0.2151
&3 166933 5790  0.0347 131 19376 0.116 1 403 421 0.002 5 61 595 0.153 3
RT WMBAREHREESHITR
== A/ i %
% [ |H
3 ﬂtjﬁk = H-J- I —‘I ﬁxﬁ*}bé Table 7 Annual statistic of geo-hazards
3.1 AEREHLAE R BRI ETARCON RHAB/A BB/ TG
Jo RN R K e R T A A B, AT 198 3T 176 326 Lo
2002 2272 84 539 4 83 300. 00
e H iy > I 18] g
ATHB I 11 (25 587 ) $ U A7 1 1) 2 24 1 1) £ 2006 4389 14 13 6 876.00
BT 16 908 L, Horp i I 12 807 & . i ¥ 3 824 2007 1314 18 6 1 396. 95
e ORAR 277 2008 826 1 5 1620.28
T B MR O SR B R SR 200 YT ’ ’ | 86090
R » e 2010 8 998 39 81 53 966. 32
R RO RO A R R B RGE A ; ) oot
AR FEE 53 1 Hb BT O Bl — EAE 1 000 2 DL, A 2012 636 3 2 3 034.52
AR R, U 1998 41 (3 757 ) 2002 4 (2 272 32) | 2013 281 3 3 139511
2006 4F (4 389 52 ) 2010 4F (8 998 i) 2015 4F (2 446 2014 348 15 2 1376.92
n JENEN o e . 2015 2 470 12 6 8 598.28
) o MKFE T M o B TR R A0, VLV 48 M BT K R AR DL 016 286 0 5 5 583,25

4 ~5 AR N R mIEAE (R T) .

UTAF SR, 19 4 T 59K B it AR B AL, o bt
I CTRRA B UG KU T I A B A AR R OT R
ST, UV A 3 TICH B RO T N BRI B R R B
BAFR N

e RO T B (60 T B 9 RO o BN R
0 B %
3.2 FWHE

59 e T R U S TR B e S AR OG .
AT A M J5 I e 2 B R G A ML AR



94 1

op M TR E S B IR R <111

GEE (25 587 ) £ U A i U K R H O B b R
% 16 908 i, Horh it b 12 807 A2 i 44 3 824 i P A7
Vi 277 o AR FICE KA Oy i B SE T,
KEMAHRET HANmEW, 405 248 90.7% . H

d1,5 FRI6 485120 5 42 4E 1 31. 5% F141.5% , K b
U e W R T e M S R ) R i 2 A
R MR R E R KA S R TR A ) 2 A AF AE S — 3
(£ 8),

R8 HWRRFEREME(A)SHFEITR(BA: )

Table 8 Occurrence time distribution statistic of geo-hazards

U 2 J1 30 4A 5 6 J1

7H 8 H 9 H 10 A 11 A 12 A At

B 17 48 147 364 1292 1294 414 115 57 30 26 20 3 824
. 1A 2 A 31 41 51 6 1 7H 8 A 9H 10 A 1A 124 it
i 21 70 278 914 3 986 5598 1244 306 154 124 68 44 12 807
— 1A 2 A 3H 4 A 57 6 1 7 A 8 A 9 A 10 A 11 A 12 A a1
0 0 5 15 46 129 43 18 10 0 10 1 277
a2 3H 4R sA eA 7A 8H 9 103 A A 4l
38 118 430 1293 5324 7021 1701 439 221 154 104 65 16 908

3.3 PBEmId RS R E

b J5T 3 A o T Ak R Y 43 AT 25 5 4 D R R RRR S
WASBF B o AR E 2012 4F ISR &8 70 ic 5% T Mo i K &k
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Table 9 Statistic of geo-hazard triggering factors

W 15472 5248 1567 379 314 177 51 44
Y 4767 2203 1153 197 273 99 9 13
A 358 10 4 2 16 8 0 0
A1 20597 7461 2724 578 603 284 60 57

U A R R S T R 25 587 .
5 &g

(1) T M 300 Y i 22 O 3t 5 K 35 i (3t 17 il E &
KU, (E M 50K E B9 K S M S A R A B
AN GERIGE— 5 32 WAL T M0 35 52 0, b o R K 78 K
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