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Abstract: Based on Emergency Events Database (EM-DAT) and Dartmouth Flood Observatory disaster
datasets, this study compares the variation characteristics of frequency, magnitude and fatalities of floods
in South Asia and Southeast Asia during 1985 — 2019. The trends of tropical cyclone (TC)-associated
floods are also discussed. The results show that frequency of floods in Southeast Asia is about 15% more
than that in South Asia for recent 35 years. Among all floods, the frequency of TC-associated floods in
Southeast Asia is around 4 times more than that in South Asia. The TC-associated floods account for ap-
proximately 20% of all floods in Southeast Asia. Monthly distribution shows that floods in South Asia
concentrate in June— August, exhibiting a unimodal pattern while TC-associated floods in South Asia pres-

ent a bimodal distribution. Floods in Southeast Asia are evenly distributed throughout the year. The trend
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test of averaged floods by two databases indicates that both floods in South Asia and Southeast Asia have

significantly increased in occurrence frequency over recent 35 years but the flood-induced fatalities per flood

event have decreased significantly. On average, the magnitude of floods in Southeast Asia is smaller than

that in South Asia, but there is a significant increasing trend in the magnitude of floods in Southeast Asia

during recent 35 years. In addition, both economic losses of floods in South Asia and Southeast Asia based

on EM-DAT data exhibit obvious increasing trend over the past 35 years.
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Fig. 1

Total frequency of EM-DAT based floods and DFO based floods in different countries in

South Asia (a) and Southeast Asia (b) during 1985—2019
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Fig.2 Same as Fig. 1, but for TC floods
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Fig. 3 Monthly distribution of average frequency of EM-DAT-based floods and DFO-based
floods in South Asia (a) and Southeast Asia (b) during 1985—2019
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Fig.5 Annual frequency of EM-DAT-based floods and DFO-based floods (scattered points) in
South Asia (a) and Southeast Asia (b) during 1985—2019

(Solid line represents average frequency of EM-DAT and DFO dataset, dashed line indicates liner trend)
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Table 3 M-K test’s Z statistic and Sen slope of frequency of EM-DAT-based floods,
DFO-based floods and their average in South Asia during 1985—2019

) EM-DAT DFO EM-DAT #l DFO -5
i Z Gt Sen R} # Z geit i Sen i} # Z giit it Sen 7} %
4 I kK S IR 5.1699 0.5 1.1246 0.1818 3.7960" 0.3333
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-4 A R K FE TS NBL —2.5847 —6.2022 —3.5220" —4.2112 —3.3799* —7.0759
SE AR TC YK IET: NS 2.0667" 0 —0.6864 0 1.7589+ 0

Wt o wex SRR EHGE T 0. 10,0, 05 F1 0. 01 2 HEAK TR, .

Note: +, * , *x indicate that trend is significant at 0. 10, 0. 05 and 0. 01 levels, respectively; same as below.
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Table 4 Same as Table 3, but for Southeast Asia
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Same as Fig. 5, but for TC floods
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Table 5 MK test’s Z statistic and Sen slope of annual mean and maximum magnitude of

DFO-based floods and TC floods in South Asia and Southeast Asia during 1985—2019

74
AR
ENEEE TS — P
B Z %l Sen 4% Z % Sen 4%
K AR - 389 ¢ 5 B 0.8237 0.0063 2.8971* 0.0149
HE K g5 R U i —1.3917 —0.0131 2.0166* 0.0252
TC k7K A1 ¢ 3 o B 0.7548 0 2.2014" 0.021
TC PR IR 9 35 58 B 0.871 0 0.838 0.014
1500 (a) N 0 EM-DAT — 8 500 (b) 0 EM-DAT — 3}
4 DFO --- Rk o 4 DFO .- - Rk
1250
1000
750
500
250+ o
0,

1985 1989 1993 1997 2001 2005 2009 2013 2017
&

1985 1989 1993 1997 2001 2005 2009 2013 2017
£

RGN EPo R BCES2VNE Y S DA ¢

Fig. 7 Same as Fig. 5, but for mean number of fatalities per flood event
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