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Abstract

With the rapid development of urbanization and the impact of extreme climate, the urban waterlogging
in Fuzhou is frequent, and coping with the risk of waterlogging has become one of the problems in urban
governance. Taking Jiangbei District of Fuzhou City as an example, this paper uses Mann-Kendall (M-K)
and non-parametric Sen method to analyze the short-duration precipitation law, and uses ArcGIS tool to
process and analyze the waterlogging factors such as cushion, river network and pipeline network. It is
considered that the main causes of waterlogging are the increase of short duration rainfall, the high
proportion of impervious surface, the special topography, the top support of tidal level in Minjiang River
and the siltation of river channel. Aiming at the small-scale waterlogging risk assessment in urban areas,
based on the index system assessment method and scenario simulation method, a comprehensive wa-
terlogging risk assessment method is proposed. According to the results of waterlogging risk assessment
in the main urban area of Fuzhou, the high, medium and low risk areas are divided. The assessment re-
sults are verified by typhoon “Maria” waterlogging point, which proves that the risk assessment results
are reasonable. It has practicability and applicability to the flood control and drainage planning of Fuz-
hou city and the control of waterlogging points.

Keywords

ArcGIS, Urban Waterlogging, Causes of Waterlogging, Risk Assessment

BT GISHYY i A5 Ak Bl 534 B XU PR
F—LRIEM T =X A5l

EX QLA EX 133 L

EFE R E301(1976-), J3, WEEEN, Bl ¥, B, TENFKOKBERRGIMT. BIEEBAEETTHRIF.

NES|IH: B, R, REW. 5T GIS H3 T 7 s E o S XS A B S —— DR M T IR BID]. K SRR,
2019, 8(3): 224-233. DOI: 10.12677/jwrr.2019.83027


http://www.hanspub.org/journal/jwrr
https://doi.org/10.12677/jwrr.2019.83027
https://doi.org/10.12677/jwrr.2019.83027
http://www.hanspub.org

BT GIS AT A5 BT 3 B UG PP A F 78 —— DA M T 29 X 9]

HEALKFRIK RS, KFISEBE, TR KM
2ep KRR R T, K BHRARFTCRT, L5

Email: wangwen1621@163.com, wangwenchuan@ncwu.edu.cn

WekE HEA: 201945 H4aH; FHEM: 20194F5H21H; &AM HM: 20194F5H31H

R

REEIR AL IR R PR, SRS AR R RS, AR NI IX I BT ARE, BRIt N85 RS & AR Ve B R . —
A PUAEM YL ALIRIX A5, FFMann-Kendall (M-K) BL % JES 304k Sen 5 20 148 5 i FEK 0, 15D
ArcGIS T EANEAHram. M. BMERHRER. YONEFHRFERREE. REKHME AR E. 5F5RN
W ETCEIARAIRIE. FERESER N EERNEERRN. 0 X /A R E R R E RS, g
RIHEBIE RS ER L, 1= H A8 XS SEE TR, REEM EIRX N EREIHEE RS T & .
R XK, FHRA “BRL” & XG5 SIHHEERAT TRIE, EAREIERERESEN, SHEMIR TR
VEHEES LRI AT 85 R 96 RS S A A A

XK ia
ArcGIS, BT, WERE, KT

Copyright © 2019 by author(s) and Wuhan University.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

IAESR, TEAERAREAGEENAE RN, BWNEMRmSERAIR]. EATEgT, REHR 300 2%
T AN [FIFR FE R P55 9 T [ 2], JU LAZR I A P 2R T e 3k 7 e o A 1 DRI (10 e B A5 B8 Ao L4552 R B R 3G
2005 ) “RE” GRM 2016 ) Bt G RFEOTXOREARBUK, KR, @bk, ARA %
252 BRI ITT NPT IR S IR B K EA, 2016 4E 3 H, MEEEBUNIREG T CSER T N BiBTA
ZAEATENTRI(2016~2018 4F)) [3], FEH “ I 2016 fEECH =R IR, SEILNETRTE AR I H AR,

iR A7 10 R ) 24 5% 2 R 45 N 5 RO T 2R AT N 5 AR VA, Rk, TR B A A B o A A SR )
WFFT, IR [41 A 55 9 TR IR0 BRI T 2 S 3 TiT R AT A 5 9 3 77 A I L RT3 SR AR I Tl R
HEZKE P LA LT BT 37 e R 2 B B R R A SRAE[S VAR /K BER. WKTIE AT KA 2 . i
RBIRGERT INTE N B TR . LR FR, SR ISR E B 22 Sk, P97 iR b i 2« IR 57 .
BEAT A7 RS DIl T DA SR P b F5T 577 MG BRI T P9 5, AT I8 38 AR T N 7 R S %, DR N B IR A i
FE 22 F B ). Benito S5[6 R R FEIR 7 25 BT MK BORMIIE 50 FF 7K S0l sk, W T —Forliig
B KRR 7735 S0 (718 H 2000 22419 DY 38T /K 9 Rk, BF 580 B 17 3T vt 35 o 35 IR R RRAE : Rygel
281 T HRARAAR ZR 320 M SR S it o XU 33047 [X RIANIEAL s Aleksandra [913 T3t 35 UK FE 18, E4% 26 MR
Xof g ] A SR T kK XU B 58 VAT VT AS 4R B T Tk AR X . H AT, A SRS A 2
AN T AR AR B, : 9E[E Wallingford ) InfoWorks ICM. £}37 DHI ] Mouse & Mike, %[ EPA ]
SWMM . 2855, EFh EESEAN0] (1] [12]756fEH . X ERE FigH SWMM. Mike & ICM B8 34T
NSRS R PP Al, 5555 . (H, ROl XU VPAl AR ET R FH B — TV 9T, BT RE Il Tl s DX/ RUBE ) 1A 355

DOI: 10.12677/jwrr.2019.83027 225 IK BRI T


https://doi.org/10.12677/jwrr.2019.83027
http://creativecommons.org/licenses/by/4.0/

HeT GIS 3T A 397 A K] 2 A B RS DA F 78 —— LUAR M T 23X D 1)

B PPty AR AW FE AR L PR R B R 0 X A SO B ER A 1P Al PRIE, A SCR AT AR M 17 3230 X
MIRERT . RIS T RIK R AMTRIAL IR BORE, 0 P9 AR ORRIEHEAT WE T [, 26T Infoworks ICM K
PRI DR, 3 B& F AR N A P9 87 B 2R 45 PPAG T, PR P SR X P9 87 S 2 AT PG XK
CASYI DA M 7 B SRACL 2 J0] 1] E e 0 0T P 7, PRI e 2 XRG4 fat PR 0

2. RiEREAS
2.1. BE/KEAE

e R P A 7K A 3 P T A B T S B ORI R o AR T AT UK &R 900~2100 mm, £EXT 106 a (1900~2005
SE)VRAREEN & RIEAT G404, PIIREL 2 K, JFEARKREHKMEA[13], ZHEHRE 7~9 H, 8 HiRE,
£ TR SR R S s B o 77 e e P 3 T A 2 T et s 5

FEFHE N 0 DX ] 5K 07 G A 3 (196 1~20112 £E) 17 120 20 I 22 51 B W9 W5 L AE 7 660 17 R 2 T P08 AL A ALE
IE MM S #3)°FH). Mann-Kendall (M-K)PARAESHAL Sen 75 i:[ 14 %8 J6 77 B e R AR JEAT 0. A,
it 52 a, 2 h I FER & 2 ISR AGRFE, T 2005 4 H A KME 176 mm, 1986 4 H I /ME 31.9 mm, F{E
58 mm, MRIEMAHILIEhL, PR AL 3.6 mm/10 SEERERE N, W 1 5a s P&, 2h FKE
BANAFAE R IAEARBRRFIE, 76 1961~1980 4F-HAIA], Beahii/l, FEASZEFHERE, MTE 1980 LG, i
R K EAREE, MEANNBORE, RIEET. 4iF Sen B EIENT, £ 99%MBEE T 1E-0.3~0.6
A4, DK 2, RERATHER 0.087, KT 0, R 2 h BEAKE NGB M-K &K HS50HHE Z 5 0.63,
KM ARNRE .

2.2. s itiEs

FIH ArcGIS BAFRTAL =X 30 m 4 E ) DEM #HATE G A0HE, LK 3, RHEIRX AT SR, b
R, ZRPUAE =THBE L R, R EIVT, 30 XA TR0 A et o SOPIRE IR I ML TE 1 34 A 45 5 5% N U1
JEERAARVUER L NAZ BT, S0 X HEE RS HE J7n s 2 BRI 2 H il AL vk B[ 15], WX HK A,
I X R ) IR H

200
180
160 I
140 —— [Fi
120 +
100
80 | i (R
60 | = m -
10 L \J’ u ‘u
°0 . m====- Saify 2l 1142

O 1 1 1 1 1 J
1960 1970 1980 1990 2000 2010 2020

C)
Figure 1. The interannual change process of 2 h rainfall
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Figure 2. Sen trend degree analysis of 2 h rainfall
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Figure 3. Topography and water system topology of Fuzhou main urban area
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Figure 4. Distribution of underlying surface in Fuzhou main urban area
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Table 1. Statistical results of graded risk scores of waterlogging influencing factors
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Figure 5. Designing rainfall patterns for 24 hours once in 50 years
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Figure 6. Flood risk zoning and distribution of “Maria” in the main urban area of Fuzhou
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