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Analysis of characteristics of urban water disasters in Jinan
SHI Lr hua, HAN Mei, ZHANG Cui
(College of Pop ulatior Resource and Environment, Shandong Normal University, Jinan 250014, China)

Abstract: With the rapid urbanization in China, wealth and information are gathering in the cities, which also leads to the increas
ing of urban water disasters and loss of disasters. The occurrence of urban water disasters is caused by the interaction betw een
human social system and natural ecosystems, and is the result of the combined effects of various factors. In this paper, the char
acteristics of precipitation, t opography, and hydrology in urban water disasters of Jinan City were analyzed using the percentile
method and R/S analysis method. The results showed that the number of extreme precipitation events and the frequency of rair
storm are consistent with the urbanization trend, the time when urban w ater disasters occur is consistent with the period of time
when rainstorm appears mostly, and the future trend of precipitation has the possibility of a continuation of the overall trend of
precipitation in the past years. The fragile environment of developing hazards caused by the interactions between human land use
patterns and natural ecosystems in the southern mountains and urban water systems combined with fragile hazard bearing
bodies lead to urban water disasters. M eanw hile, five suggestions were proposed according to the flood control and prevention
experience in other countries. The research can provide a better understanding of the formation mechanism of urban water disas
ters, which can then offer theoretical support for the prevention of the occurrence of urban water disasters.
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Fig.1 Regional overview of Jinan City
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Fig.2 Comparison of increasing rate of annual

precipitation and urbanization rate in Jinan from 1992 to 2012
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Fig.3 Comparison of average annual temperature and annual

precipitation days ( 2 0.1 mm) in Jinan from 2001 to 2012
3.1.2 T REAEN

FEASERAZAL I RTE ST, A ERAAR A2 A0 Ty K FR b iy <
P TRV A 1] 3 DX, T 3 i 2 DXl 2 A e WS A7,



EEAE o TR T AL AR E AR o AT

T A TIT T B0 10 B AR IR PR AL 28 T AR KAk,
ToF B AR L 26 R S I R B R 0, R O o AR i AR 1 R
A T SR, 2 BRI A T AR o B K A A R AR AR
R 1961 45— 2010 4E ¥ 50 4/ Z 46 H oK =T 447, 18
FHAEAE KA R BTG ¥ 40 12245 3 5w A K 1R
BIE A 14 mm/d, 25 H BRI AR Bk 3 45
N, R 2 A AR ity B 7 S 122 b A S 19 3 RS T
FFHL 10 4E (1978 4 - 1988 4F) LAk, M iy FRAK Fi4F 4 141
451989 - 1999 A i B 7K F4- 24 146 £F,2000 - 2010
SR i B K BN 182 F, A LA AT LA H B Tl AR B
TKEE A R 22 1, 1T AR 4R 3 Ao K SR e %
147, 3K 5 357 B TIT 3 T 4 SR A 1 R — B0

AT BT R T DA N ] P B K I AR AR, R
KN ) (A8 A0 R, 91 25 W0kl o — 26 T A AN R U B Ak,
KM 5 a1l a WEPFH LR, IFXHE 11 2 1303 ih i i
4 ROl 7 R AR (kL ko kL Sk o2k L AT Al A
B A, SR LA RO, R N 0,751, B
4 T4, 1961 4F— 2012 4E 35 g 117 X B 7K AL 4K, 52 0 3 5 A8 4k
O 7E 20 14D 60- 70 FEARHN 20 1H:40 90 4F B 2010 4 5 R T
X KR %, 176 20 20 80 FAR- 90 FARBF R T IX B /K &
Byb o WRE RS or MR EL, £330 BRTRE S5 1 (68 0. 794,
iBH 5 T X 4 B K A7 A B B IR e I 5, LR K
FH A KT IE AR S, B2 SR 5 1 117 X 4E B 7K o A8 1 JE 4
TR K B AR AR AL R S T e PEAR K, SRR AR AL 2

4 1961 - 2012
Fig.4 Variation trends of precipitation in Jinan from 1961 to 2012
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