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ABSTRACT

The paper is intended to explore the spatial relations between flooded buildings and urban expansion phenomena by employing urban
expansion intensity index and hotspot analysis methods for the case of Gangneung. Two major results are as followed; first, flooding
susceptible areas are found in the regions where the highly intense development occurs within a short period of time, so called
pseudo-urbanization. Second, less flooded buildings exist in old towns where it is believed that there is the lack of urban infrastructure
services. This study indicates the possibility that the highly intense development and pseudo-urbanization with a relatively short time
period relate to flooded building events. In addition, the possibility leads to another issue that new developments might be increasing
the flooding vulnerability worse than before, particularly, to the adjacent old towns. For the better understanding, it is desirable to have
further related case studies in the near future.
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Fig. 1. Numbers of Flooded Buildings by EupMyeonDong based
on Natural Breaks
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Fig. 2. Flooded Buildings and Standard Deviations (Std) based on
EupMyeonDong
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Fig. 3. Urban Expansion Intensity Index (UEIl) based on Standard
Deviation
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Table 1. Developed Areas for the Year of 2002 and 2007 and Derived Urban Expansion Intensity Index

2002 2007
EupMyeonDong Non-Developed Area Developed Area Non-Developed Area Developed Area UEI
(%) (%) (%) (%)

Sungsan 16.13 83.87 32.26 67.74 -3.22
Okcheon 17.50 82.50 22.50 77.50 -1.00
Chodang 86.16 13.84 87.42 12.58 -0.25
Kyo2 96.86 3.14 97.46 2.54 -0.12
Kujeong 97.46 2.54 98.02 1.98 -0.11
Gyeongpo 9937 0.63 99.37 0.63 0.00
Sungdeok 73.98 26.02 73.98 26.02 0.00
Kyol 97.05 2.95 96.61 3.39 0.09
Saacheon 99.10 0.90 98.60 1.40 0.10
Kangdong 98.46 1.54 97.74 2.26 0.14
Kangnam 94.93 5.07 94.01 5.99 0.18
Naekok 98.41 1.59 97.34 2.66 0.21
Ponam1 86.74 13.26 84.16 15.84 0.52
Hongjae 94.70 5.30 90.82 9.18 0.78
Ponam?2 75.99 24.01 72.04 27.96 0.79
Songjeong 15.00 85.00 10.00 90.00 1.00
Jumunjin 79.45 20.55 72.60 27.40 1.37
Jungan 83.62 16.38 76.72 23.28 1.38
Wangsan 62.65 37.35 54.22 45.78 1.69
OkKae 63.38 36.62 47.89 52.11 3.10
Yeonkok 63.37 36.63 43.56 56.44 3.96

Total 97.00 3.00 96.55 345 -

762 Journal of the Korean Society of Civil Engineers



East Sea

Jumunjin-eup

Downtown

including

AN Gyeongpo-dong
<} and Others

Downtown
including
Gyeongpo-dong
and Others

Fig. 5. Hotspot and Coldspot for UEIl (2002-2007)

= APRE s ke Ao £ 4] Coldspot (Z~1.85)
°2 veptal ok

AEZFA G APl Zhzke] FaA Ao ks
e F23 g0 2= FEAF A9 AR Ul 1E3
o} A7) 8 A F(Hotspot)o] 2l BXHE BAIRS B
olaL Utk

4. 28
B el AdeiaA gt AR Alolelre) &

7¥A A B 1 BH0 2 Stk At 484
Qe A4S 2000 ofF 20174 F AR sk

A7 1= 5 71 =2 Hlwe] Jsirt 2Asie 20061
ARE o] g3lodrh Bok A A APt} e wslEa)
7R 200290 A5 E] 2007714 2 stk Sdeleks 7IkE
o] ZH= Fof= oA AAIERFA IRl AR
Agshe BEXvEme} AHgh 7] Aloka i) thEe] 5utie]
APZHA] Wsh=s A A83E mAZI9kAPdo] Fuke AR o)k
EXEE H7] o]e}e 7tEX|SKpseudo-urbanization) 4379] ¥
sefe S gelslar gtk FeAv e A, drubdx] 5291
TR (Jumunjin-eup) o] 71 =2 WIE(479)9} Bets 43
SR=(Std>2.5) AEFG7F VR AL 9lom ZFEAA o Wi
°F 10028710 & vfeptar Qlvk B4, thdA 5353 HS5duis
735 BRI el Bs) vlwE] =& Aro] IR ghe Kol
ATKStd>2.5). A, T4 AExFUdl= Ad 537 the
2|97} fARRE o] AP s Helal Qi) Ui, T3
S{Jumunjin-eup) frofn] g A 5=(0.05<P) 2] ARl
F8 A% (hotspot) 0.2 VeI JTHZ=2.337). THIA, T4
A= A7IsE Bl sk Ao g Eef 42l Coldspot
(Z=-1.85)2.2 eR}aL 9tk

Z, AR R A ¢ Qe AVEERs AE34ete]
WA= vheat 2k 3, HERETE do] EekE A9 T
=) a1 T3k gk BRgo] ghe 7|7 o) Folzl ZhmAlst
37 9] Aol LAk Atk B, dEet =APZIIRAPe
HESRL AR ARG @3l Ao Ui
Bt

=

7gro] Aezlarh skl Slths Holtk &= T2 s
FXFA APEsRE(2002 20.55%, 20074 27.30%)°] 7
B A|el] H]g) 2 Hol7li= AL 1L Sjell= APkskEo] =2
A|92007d $785 APEERE 90%)0] tee A8l lrh= 3
aEfd ) AP7RsE HlE AL sl i et =
H7|= ofHnk

B s w2 st BEe] APE mA R vk
o] 7FsAdE Aehs vl g2 7IRF sk gk
FERY WAV d0) Atk 7Fs/dE HofFal Sl o’
7Fe/de R ST EAIsh &2 ANEA] S QI 7]
TNEAS B= Fiele] SH S Teld Adelel] wish St
A g vhs 7hs o R S8 & o glom ofgk FEl
theh - ASEA0] ot Aotk & Aolr] =Ed Bvks
S¥4 Rantz (1970)7F AABHAE =A18<e] €912 gt
A Az I Yol glom] B AZEL A REAP ]
AAAL FARFRESE AR 589 Fitehe dddet
& g Atk

B drelMe 7R s vk Al 24 HlolE ¢
FAld ook 1 ghele] F oItk kAo g AT E4d)

Rl o 1

Vol.37 No4 August 2017 763



o] dlojele] HAE thy 7 7] RS Ulxstlal &
T Uk 3, 34l dlofele] 75 A vis) dlele] AdRge]
Hu} o] wE B} o NFeE itk B4, tloE
ATk Fer) Al Hal lthE HellM F8sit wEhA
ol2fdt Tjolx] B B ool AMgw AEee) BEA|v)E
=0} o] dlefe] AAdRgelA ThAe} FAl dlo[E] Afolel] 2pEA
o] glar, #2A3ke] hejr} vjofele] H o Hrk= vlo]H
&4 Fholl L Jurh & 9ol dlole] FHal o= AR
A7 A A2 ZEIA = S Ao 2 FekEr) ok B
Sl AR 20061 FAEEL] A9, 20061 ©)F A
TS T 5 IS AR RIE 3k Hol= 3ade] st
2] ehl Qlthe e 18 of 2l5e] Hade dFo R SHs)
7he ofeld Holglar ghekln] 9 =] Jpoixle] AR
I AP} Sgate] Adeadat 1 QAo digh St F310]
493 Bojctk

Al =

B e SsFehn AR A Ao R

FYEAFULE AR A=H YTk
References

Anselin, L. (1995). “Local indicators of spatial association, LISA.”
Geographical Analysis, Vol. 27, No. 2, pp. 93-115.

Hwang, H. Y., Song, S. K. and Cho, J. H. (2011). “Comparative
analysis of urban interactions on urban spatial expansion and
fractal phenomena - focused on the Seoul, Seongnam, Bucheon,
Anyang.” Journal of Korea Planning Association, Vol. 46, No. 7,
pp. 115-133 (in Korean).

Jung, D. Y. and Shon, Y. K. (2009). “Analysis on the spatial features
of the neighborhood trade area using positive spatial auto-

764 Journal of the Korean Society of Civil Engineers

correlation method.” The Korea Society for Geospatial Information
System, Vol. 17, No. 1, pp. 141-147 (in Korean).

Kang, S. J. (2011a). 4 pilot study for the implementation of urban
rain detention storages, Gyeonggi Institute (in Korean).

Kang, S. J. (2011b). Strategy for the facilitation of disaster risk
reformation program, Gyeonggi Institute (in Korean).

Kang, S. J. (2016). “The empirical analysis for the relationship
between flooded buildings and developed area types.” Journal of
Korean Society of Hazard Mitigation, Vol. 17, No. 1, pp. 349-354
(in Korean).

Kim, J. I. and Kwon, J. H. (2010). “Characteristics of the linkage
between the central place and sub-regions in the Greater
Metropolitan Area.” Journal of Korea Planning Association, Vol.
45, No. 1, pp. 139-153 (in Korean).

Kim, Y., Ha, C. H. and Ahn, J. K. (2004). “Comparative study on
urban structure with spatial autocorrelation and interaction
analysis in Masan and Changwon.” Journal of Korea Planning
Association, Vol. 39, No. 6, pp. 7-22 (in Korean).

Lee, B. J., Kim, M. S., Kim, S. J. and Chan, E. H. (2016). Comple-
mentary utilization of disaster related districts and regions for
disaster preventive urban planning. Korea Research Institute for
Human Settlements (in Korean).

Lu, S., Guan, X., He, C. and Zhang, J. (2014). “Spatio temporal
patterns and policy implications of urban land expansion in
metropolitan areas: a case study of Wuhan urban agglomeration,
central china.” Substantiality, Vol. 6, pp. 4723-4548.

Ma, R., Gu, C., Pu, Y. and Ma, X. (2008). “Mining the urban sprawl
pattern: a case study on Sunan, China.” Sensors, Vol. 8, pp.
6371-6395.

Rantz, S. (1970). Urban sprawl & flooding in southern california,
USGS, US.

Sim, W. B., Wang, K. 1., Lee, B. H., Cha, J. W. and Kim, H. Y.
(2009). Resilient urban areas against climate change: a synergistic
approach to urban hazard mitigation. Korea Research Institute
for Human Settlements (in Korean).

Zhao, S. X. B., Chan, R. C. K. and Sit, K. T. O. (2003). “Globalisa-
tion and the dominance of large cities in contemporary China”,
Cities, Vol. 20, pp. 265-278.





