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Abstract: The temporal-spatial distribution and influencing factors of mountain-flood disaster are a key issue in
the disaster data mining. Using the historical mountain- flood catastrophe data that is learned from the National
Mountain Flood Disaster Investigation Project from 1950 to 2015 in the Sichuan Province, and employing the
methods in geo- statistics, geographic detector and geo- spatial analysis, this paper systematically analyzed the
temporal-spatial distribution of historical mountain-flood disaster and the influencing factors in Sichuan Province.
The main findings are the following : (1) The total amount of mountain-flood disasters in the Sichuan Province,
from 1950 to 2015, remained stable and then increased rapidly. In addition, the catastrophe mainly occurred from
May to September, especially in July every year. (2) The frequency of county disasters over Sichuan showed a
decreasing trend from south to north. The average rainfall during historical mountain- flood disaster (ARD)
increased exponentially from east to west, and decreased from middle to north. (3) From May to September each
year and from1950s to 2010s, the center of gravity and the elliptical center of each standard deviation of the
accumulated mountain-flood disaster are concentrated in the central part of Sichuan, moving to the northeast. The
accumulated disaster points emerged in a pattern of southwest-northeast. (4) The spatial autocorrelation analysis
indicates a positive spatial correlation between the amount of mountain-flood disaster and ARD in county area.

(5) The geographic detector analysis indicates that natural factors, rainfall, human activity and other factors have a
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great influence on the temporal- spatial distribution of mountain- flood disaster. In particular, the main driving
factors are the rainfall index, standard deviation of elevation and slope. The results provide a theoretical basis,
scientific and technological support for the investigation of the temporal- spatial distribution characteristics of
mountain-flood disaster in the Sichuan Province, which can also benefit the monitoring and early warning, the
risk assessment, the prevention and control of mountain-flood disaster in small watersheds.

Key words: mountain flood disaster; spatial and temporal distribution; spatial autocorrelation; geographic
detector
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Fig. 2 The number and average rainfall of historical mountain-flood disaster events in Sichuan Province
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Fig. 5 Spatial trend analysis of disaster quantity, average rainfall, economic loss and casualty in county area
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Fig. 6 Moving track of the center of gravity and standard deviation ellipse of historical mountain-flood disaster from 1950s to 2010s
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Tab.1 Variation of gravity center and standard deviation
of elliptical parameters in historical mountain-flood disaster
AEF(s) xy) S/(km) R/(°) X(std/km) Y(std/km)

1950 (104°06'E 29°52'N) 0 31.286 165.428 131.502
1960 (104°16'E 30°15'N) 44.957 27.733 214.612 120.166
1970 (103°55'E 29°51'N) 54.981 30.037 326.437 151.235
1980 (104°26'E 30°10'N) 59.511 45.449 258.547 161.959
1990 (104°07'E 29°41'N) 61.440 39.051 281.271 181.354
2000 (104°37'E 29°51'N) 50.985 45.945 358.121 205.776
2010 104°42'E 30°30'N 73.633 51.348 281.190 157.570
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Fig. 7 Movement track of the center of gravity and standard deviation ellipse of historical mountain-flood disaster from May to

September
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Tab.2 Variation of gravity center and standard deviation
of elliptical parameters in historical mountain-flood disaster

5H 64 7H 8 A 9

xy) (104°28'E (103°59'E (103°56'E (103°37'E (105°00'E
29°40'N)  30°00'N)  29°53'N)  29°46'N)  30°49'N)

S/km 0 58.187 14.495 32.020  174.55

R/° 48.450  31.187 46.040 34.488 53.282
X(std/km) 239.183 225783  335.372 284.142  251.181
Y(std/km) 204.515 183.707 181.039  183.186 127.615

VE: (y) s T SARBR; S/Ckm): T AT ES BB 25 R/CO) : bR
V2 A e A0 160 90 5 X0 s B R T 5 Y 9 Y
(T I
AR (FR2) AR LR IL T B aiE B KT
RVGIr I 5 B 5-9 H &% ff A8 4L X [A] 7F 31.187°~
53.282° 2 [8), W 5-9 H 1t 5 F 123 18] 40 A S8R
WP R — R AU R, I HaX Rl SR A 1] iE b IE pe
AR, 5-6 H . 7-8 H WFE i a1k, oy
) 48.450° U 55 & 31.187° , 46.040° i, 55 =
34.488°, 8-9 A 1 34.488° i & 53.282° , KM PG
F—ARuAE Rt s ; & 5-9 7 Kl 5 H 1)
239.183 km b 7437 A #335.372 km, ]9 H T &%
251.181 km, B 5-9 H Iy s 1L itk ok S AE 27 10]
G IR AR B Ak 25 (8 S8 i s b BLAE
7 H U E S A4 AR Jr kR A . 5-9 H AR
BUAAL A3 AR B S , 7 AR B ), LA
P Ry )0 7 R, U X AR

SR T K E S E O eSS ] E I B A
] ZR A5 101 8% Bl A R 3, i 2% Ak k34 5 4 W9 AR A
HEFVINEER , 5 R AEXT U 173 50 4FRE
FURFER ST HrEE DU 1961-2008 4FEAFH AR H
BRI Pl 2R 1) 7 o R Ay i AR A
B FH AR AR 2 IR I SR A RIS
—PIIE TR H O R S R BRI T
4.2.3 [ F AR 45 R

RY51HT 19502015 4 EL Lk s F 4l S
KR MRS 4 JR) Moran's TH8 Uk B . EL 3l py Lk ok 3
B (0.1169, P=0.007 ) Al 72 - 2 F FR 4 (0.2765,
P=0.001)Moran's I8 %K 1E (3% 3) , Hil o i Pk
6, 2 B 1L ¢ 3 118 5 A ol 1 37 R T A B
FEINASAIEARDC, 25 MAERFHE B, & B HIES
Grt O BV N B 4957 Moran's T840 1 {H H P
{ERTF0.05, JCHA B 128 8] FAHSGHE 2 EUTCTHE

BT B F ARG S 1 S I 25 A] IEAH DG 1Y)
D7 o 1Lk g R (A) FPE- 4 R 2 (B) Rl 438 S
(), Forr Lt e 3 v — e " AR R L

#x3 £RFRZEBHEXMEMoran's ITEH 5 PE
Tab.3 Moran's  index and P value of Global

spatial autocorrelation
AHAE FETTASY WA EERZATE

SITE =2 7 - o o —

FIEE e RBUA Memm BUROTC

Moran's 1§5%% 0.1169 -0.0151 0.2765 -0.00527
P{ 0.007 0.054 0.001 0.305

P8 B3 Dy st Lt o e AR - g Jey s ) A AR S 20

Fig. 8 Regional spatial autocorrelation of the number of historical mountain-flood disasters and average rainfall
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Fig. 9 Hazard distribution of historical mountain-flood in

Sichuan Province
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Tab. 4 Geographical detection and analysis

table of influence factors

PRIFE AR Q P HFOAKEVN)
AT ZE (X)) 0.1780  0.0000 6
PR F(X,) 0.1781  0.0000 5
e H+(Xs) 0.0020  0.0000 12
R 5 P (X)) 0.0176  0.0000 7
104FE—i 10 minFEMI(Xs)  0.5773  0.0000 1
20 4F—i8 6 hFE T (Xe) 0.5341  0.0000 2
1004F-—18 6 h F#R (X,) 0.5288  0.0000 3
100 4F— 3t 24 h T (X) 0.5103  0.0000 4
THEHR(X,) 0.1055  0.0000 8
TR T (X,) 0.0790  0.0000 10
GDP H3# (X)) 0.0687  0.0000 11
NP3 (Xn) 0.0938  0.0000 9
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Fig.10 Spatial distribution of different rainfall and rainfall index
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Tab. 5 Interaction between rainfall indices

R PR 2R 2 EL AR q MR
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