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Abstract

Urban floods pose significant challenges to cities worldwide, driven by the interplay between urbani-
zation and climate change. This review examines recent studies of urban floods to understand their
causes, impacts, and potential mitigation strategies. Urbanization, with its increase in impermeable
surfaces and altered drainage patterns, disrupts natural water flow, exacerbating surface runoft during
intense rainfall events. The impacts of urban floods are far-reaching, affecting lives, infrastructure, the
economy, and the environment. Loss of life, property damage, disruptions to critical services, and
environmental consequences underscore the urgency of effective urban flood management. To mitigate
urban floods, integrated flood management strategies are crucial. Sustainable urban planning, green
infrastructure, and improved drainage systems play pivotal roles in reducing flood vulnerabilities.
Early warning systems, emergency response planning, and community engagement are essential
components of flood preparedness and resilience. Looking to the future, climate change projections
indicate increased flood risks, necessitating resilience and adaptation measures. Advances in research,
data collection, and modeling techniques will enable more accurate flood predictions, thus guiding
decision-making. In conclusion, urban flooding demands urgent attention and comprehensive strategies
to protect lives, infrastructure, and the economy.
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T AJSK(Urbanization)= A1 0] FATHAGS L= AAIA @08 T2 Aske, Ae 33 59 A 9 olzat
o] ¥y} el o] A0 SRS E]D@I‘J(Wang et al., 2023). 1L} ] 2| 2] A ¢l eke TA| FRIES
LA BE TS ks 3 | HHsHA oloit). TA] S TS -9 B o] e o 2 Q15| i Al A

gt EA] Qe 7155 st kg, Fu|, TEe] Eoll 713l HaEe A4S DEth(Bibi et al., 2023; Zheng
and Huang, 2023). A+ 2 4] & 52t £A|SH= E5] 7H‘:”'E/‘]'%°ﬂ/\'] 7}4535}1=] A th(Bae and Chang, 2019; Parvin et al.,

2022). 73 7122} /R A Z2719] Eliof 4Rt o] AlEo] TA| R ZRHA B4 Bl SIS (Lee
and Koo, 2007). ©]& <15} o] HIE F-5h= 112 53] oFsli2] 1 73t vl7F Wi=2]H 31 -{Eo] 54 5] 715k
o, 53] QI HHET 2 AdelM 515 B4 Algl o2 Qs B FoF o] A Ad=55tth(Muis et al., 2015;
Sakijege and Dakyaga, 2023).

S X 2 |t 7S Histe] o] oS FElol S A3 /] Rl ot o]l & k& HIX| AL glom Al
A1 7|24 07 ol 7 sfiE o] ok Al £33 B AL ollE E7Fs AL ATk (Park et al., 2013, 2022;
van Wilgen et al., 2015; Rahmat et al., 2019; Cho et al., 2022; Lee et al., 2022; Song and Park, 2022). T T A] ] &-2 91
7 g} ) AR A8 1% wste] Gee T W glom B8 Mdek ZEe B4 AfE Feek ot
(Ahmed et al., 2018; Wang et al., 2021; Head et al., 2022; Huang et al., 2022). =A] 5= 2| Y FHEAA] 2
I} 158 Zr} Z7FAe] oJgko 2= ol _]__q(;)ﬂ At Q]i 81 o A ;ﬂaﬂ S & g4 e A0 Zoto| sk
(Hammond et al, 2015). EFE} G5 B 10 0 Qs 4014 o] 2}z ol ZalSolA A2kt 27 91
%_%ﬂ]?—:. <= QItH Charron et al., 2004; Mark et al., 2015). = A}3] - HA| 2 G Tt o 714 7422 ol 2 215t oA}
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vl 9fsl] H=2.0 2 @ sloF HhQi et al., 2021; Dadrasajirlou et al., 2023). 0] =72] 522 XL LA 4= AL
A7 21T 7 A0S efsto] A o] Afsio] 0l AaS Hleka BT elsle} The) kg Balel
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S w2 S715E A 2020 Tho]] o|2HA] AtERo] mike- IA| ST ok e RIS ¢ Al o= 719 HIsket 1
of 2 AAA g =M A ZT ISR QL3 0 = QIS ARRlA o] F7tekal At nlo] AASA o]
w2 A " QAo S| 7] = 2 At HTH Schreider et al., 2000; Miller and Hutchins, 2017; Zhou et al., 2019;
Pour et al., 2020; Sun et al., 2021).
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Fig. 1. Number of researches (total = 1,317) conducted for 1995~2023 regarding urban flood searched for the Web of

Science database.

ehH S5 A=70] T80 (key words) 9] 32 ATRIAIE AT EH A 57] AL0] 450 = tE I t(Fig. 2).
LA SE A% 02 HEl(inundation), &, X 9|(simulation), 7337} @43 A& (co-occurrence) TAS Ho|H

715 sR= 7] (management), $12F4(vulnerability), 21582 A (resilience) ¥ -Z(framework) 2} DHMAIAI S
Bt 723 1@ K (risk)= I, Z(river), 71 5HSIet DA ZAS B 0™ TA(city)E= A SKurbanization),
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Fig. 2. Co-occurrence of key words extracted from studies (n=1,317) of urban flood conducted for 1995~2023, searched

within the Web of Science database.

Table 1. Representative studies of urban floodi

ng reviewed in this study

References Cour}try Affiliation (1st author) Key words
studied
Kwame Nkrumah University . .
Al 1. (202 h . 1, | , fl
bass et al. (2020) Ghana of Science and Technology Urban sprawl, green space depletion, flood incidence

Ahmed et al. (2018)

Bangladesh VU University of Amsterdam

Tipping points, climate change, urban growth

Bae and Chang (2019) Korea Kangwon National University Urbanization, floods, Seoul Metropolitan area

Bukvic and Barnett (2023) USA Virginia Tech Drivers, flood-induced relocation, coastal urban residents
Choy et al. (2020) Hongkong Hong Kong Observatory Assessment, economic loss, super typhoon

Dadrasajirlou et al. (2023) Iran Semnan University -PROMOTHEE, low-impact development,

urban flood mitigation
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Table 1. Continued
References Cour}tly Affiliation (1st author) Key words
studied
Grip et al. (2021) Sweden Ramboll Sweden Sea level, rainfall impact, urban drainage networks
Karamouz et al. (2015) Iran University of Tehran Coastal floods, mapping, planning strategies
Pour et al. (2020) Malaysia Universiti Fimgl Malaysia Low impact development, climate-change, urban floods
Sun et al. (2021) China East China Normal University Climate change, urban flood, Shanghai
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Fig. 3. Co-authorships of the studies (n=1,317) of urban flooding conducted for 1995~2023, searched within the Web of

Science database.
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T/“ 11“”4% st o= 229l 22 75 Xiﬁﬂé}i A2 WhE A3 FE IR A o [HIE AT A
Tl J

e LH_I‘Oﬂ FUAZ|AL o= 552 Xd Xﬁ*hjr E/‘l
T =2] g{}g HH F5ajEQlolAmE 7RO 1B
HO&E](Wang, 2018). T4 R0 Fhm A= A A ABR{ES S7MI7IH 2, TP, AAIH
Sl SRS EER TN E*I S EE e
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2022). FHEEE EAZES] 79 oll F Rt 2| ol gk HOFAIS-2] 5t 1t A o] o] 'Adste] B4 A
of| AlZ¥st =49 IS =7 }/‘ |71tk Barbedo et al., 2014; Manawadu and Wijeratne, 2021).

gk 271 W] e} A £ 2ol ek o7]0] 4 1 5 Elo] el ol wrk 28 e Al

7.0 & o]o]ZItk(Trenberth, 1998; Trenberth et al., 2014). ©]& ﬂ# AAQ) Z¥ahe Al o] v A|AELS B SIA] 7]
A9 BT §(flash floods) 7Fs -2 SHAIXITE o]t 22 734 sl o] oigh 2154 ]] k2 & 71 $Hst= ol
A gt £33 ol Y(storm surges)oll G FIRH 1= QIS Sl AR 0] -5 o2 XITKQiang et al., 2021).
EHH5] oot A 9] 739 7Rt Z-eet sl Adso] S E 7 Aol vl F okt thE A HHoh 22 g2t
A2 Q1 F3F ofgffe| ==t Karamouz et al., 2015; Grip et al., 2021; Qiang et al., 2021).

A e TR AR - Q191 Aot A g5 o) eakg o] Afort a2 A B8 4ol T8 At
SOt Al ARt Z12ial A& 7= 5] AN, Qi HS(EE, sl ERlEE, AelER) 18al 4]t

=
A== TR H O] vlja= A& e SMtH Zheng et al., 2016). 733 47t EFO] A F-83} <rullAl o) vijE &
g XA 2| 3ol Eo] FA &AL o= A= —9—1—E oJojZIthManawi et al., 2020).
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©
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E5TAFH AE S0l k=, W, e % 20 & Heloh= 22 AR F a3t AvbEel] o]d B5 BH
2 HlEo] Aotz AHE= ZS ool 2| & G55 57H71H 124l 2[5k & A A T4 = v AIR]
THLiu et al., 2014; Sarkar Chaudhuri et al., 2017).

T3 7, S, aijtrt Aol AFAE /s A2 7o)’ Z2 oY ofl et
T=E A7 AU Herdoly SAE LS 79 TAlolA 2] g3t 9
2000). Il & EAAI G A A 7R QIgh SpF x| Wi A= lzet Al o] Ad= 01017‘]”1 o] Qlsf &
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2017 8 m] =L &) } A EAEOA= Bl E] A9l B o] o5t wA] £4=7} Al ITK Sarkar et al., 2018). 51291 5}
Hl= 7Ha2E] 40] £F.0 = EafA A xakS BRI =T AT O HIE el R 9fst 5 frdetsiet 59l

7P A1 w1 2]] wsiE EE:

FARA A AR Boith £ 59 shlE T wele gt 1S Ak
] piKeS

slepAlel st olal 1009 o 4e] Al A 44 B o] Falo] 212 9l vl 416, 2 Telw 7))
1219) .02 olFal Ik Qin et al, 2020). WRSHE B2 Qlo) F2¥10] 14 Feial 44277} 451 P9I A
Amal 9 ARIN A o1& WA ATk Fitzpatrick, 2021). A w2, %, HT, WY W BB RFA] A< =]
Sk QIglop] Bhe T 2ok el T B Rssket. A1 meltnsk 1,250 el 2ok Lee, 2021).

SHH 20159 11~1290f| Q1% EFUUE F20] oI FlLto| Alof|A] Z-9-9} 713st B4
TAlzolE| o R e 7395 UGl o A O] B A AR AT &2 2R5512] ohekom A1Zteh 84 nloHE °‘Stiﬂr A
o] 842 Qlate] 3007 ool AFgetT =2, Hi F wEAle] nhHE gl 0w E, weF e 1 HalFA AT
o] T¢It} o] & Qs MeFHol FolA mof| FRIE] At EE TS o fA SFlth. 4= o] o|AfHlo]
Hgsto] o7 uH]E| QLT T 9] Z|TRA o] ZREotA] gighe Alute] S4= Qlol 22.591 2] ZA|1 A mlsirh Ay
2t A 0 2 g2zt Parida, 2020).

20179 84 HIZF SHEof| off UPE}RE}EE | =A] B0 |37} ARSI T Takagi et al., 2018). 270 B SHE
£ 1Lt S0 = AFESISlET o] Hig-S AAd 4ol 9ot R v BRI T EAlO| A2t S5
Isieict. o] T4 Qlste] AlA| 2 EA]‘”J OPOM 1675 2] AFgAte} = vl o] B2 S WA ZiTE. Bl gl <Jet
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