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Fig. 2 Intra-annual variation of flash floods in southwest China
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Fig. 3 Annual variability of flash floods in southwest China
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Fig. 5 Spatial distribution of historic flash floods in southwest China during 1960-2015
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Fig. 6 Spatial distribution of flash flood density (a), economic loss (b) and damage degree (c) in southwest China
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Fig. 7 Spatial distribution of the center of gravity and direction of historic flash floods in southwest China
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Tab. 1 Variation of SDE parameters of historic flash floods in southwest China from May to September
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Fig. 8 Moran's / scatter diagram of historic flash floods in southwest China during 1960 to 2015
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Tab. 2 The parameter table of each variable in the logistic regression model

Al Ap p S.E. sig. Exp(B)
HhFIARBE A F HIE AR -0.133 0.074 0.073 0.875
53} 3 -0.008 0.023 0.705 0.991

b2 0.102 0.066 0.120 1.108

R ] AL AR R W -0.104 0.035 0.003 0.901
M10 -1.195 0.075 0.000 0.303

M60 1.295 0.076 0.000 3.654

H6 0.289 0.058 0.000 1.336

H24 -0.095 0.058 0.102 0.909
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Constant -0.788 0.236 0.001 0.455
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Abstract: Studies on spatial-temporal characteristics and influencing factors of flash floods are
key contents to the assessment and management of flash flood. Based on the historic flash
flood data in southwest China from 1960 to 2015, the spatial and temporal distribution of flash
flood and its influencing factors were analyzed by using the linear regression model, standard
deviation ellipse, spatial autocorrelation, and logistic regression model. The results show that:
(1) The annual frequency of flash floods in southwest China shows an exponential growth trend, and
the annual variation reveals a stable, slow and rapid increase fluctuation during 1960- 1980,
1981-1998 and 1999-2015, respectively; the monthly characteristics are obvious and precipitation is
mainly concentrated in June, July and August. (2) The obvious spatial difference of flash flood
is observed in the study area, and the high-density areas are mainly concentrated in central
Yunnan plateau, Sichuan Basin and their surrounding mountainous areas. The flash flood
distribution has a significant spatial positive correlation and spatial agglomeration (Moran's /
index is 0.127, Z = 5.784, P = 0.007). (3) The gravity center of historical disasters has a distinct
trend of moving to the west during the year. The standard deviation ellipse angle gradually
weakens, the long axis gradually lengthens, and the short axis gradually shortens. (4) Rainfall
factors have the maximum impact on flash floods, followed by human activity factors, and the
minimal is surface environmental factors. Among the rainfall factors, the one-hour rainfall has
the strongest impact on flash floods, and its dominant ratio reached 3.654. The results can provide
techinical support for research on forming mechanism, monitoring and early warning, and
implementation of disaster prevention and mitigation measures of flash floods.
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