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ABSTRACT

Urban flooding is caused by an increase in surface area as a side effect of both urbanization and the natural limitations
of drainage system capacity to cope with surface runoff. Appropriate measures are necessary to respond to urban flood
damage. To respond to areas with surface runoff damage due to the prevalence of urban floods, this research provides green
infrastructure planning by deriving optimal routes. This is accomplished by conducting analysis with respect to surface runoff
networks as well as selecting target areas for green infrastructure applications. Our proposed green infrastructure planning
process is presented by applying it to Daejeon Metropolitan City. A Least-Cost Paths analysis was utilized to derive the
optimal surface runoff network, and a flood vulnerability analysis was performed by selecting target areas for green
infrastructure planning. Finally, the types of green infrastructure were classified based on a literature review to suggest
applicable types of green infrastructures within each target arca. The main results of applying this method to Daejeon
Metropolitan City are as follows. First, the optimal surface runoff network was derived from the starting point of the Gap
Stream to the destination point of Se-dong basin area within Yuseong-gu. Second, seven cells with high flood vulnerability
were derived where the green infrastructure would be applied as a priority. Finally, the green infrastructure considering its
application in each cell was derived, including green alleys, detention ponds, bio-swales, and permeable pavement. This
research was able to establish the proposed method by combining the optimal surface runoff network derivation with green
infrastructure planning. This process is universally applicable to areas where urban flood damage occurs, including Daejeon

Metropolitan City, where this case study was conducted.
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EAZTE TAA O BRSO Hlgo] St
we djs 2] 482 Yol e s Wit
= ZALE 9u|glth(National Academics of Sciences,
Engineering, and Medicines, 2019). St=ro]41Q] TA|Z
Hefis 37 obd R AHS0] WslAL Are] B3z
WS 947 F5 o]R910u, 2000dh o] A
3 EAA0] Bol 2%e g S 29
Aot Y40l dej7 22 2AYICHKim et al,
2002). FF 7|FHstR Qs EAIERO] TR EE T
S B7EAY B ohfet 72 WONE S/ ek
20099 EE] 2018U71A] AR E <13t HafHo] A
T F 3.63 ol @5, ol 1998 dFE 2009d7H4] 9
g mafHe] oF 2ufo] Eetck(www.safekorea.go.kr).
1%, ASEY "HEL R gt F58 3si7E oF 90%
olAFe At EAA o] Ao WS ot
(www.safekorea.go.kr). ZUoA= A2(78.7%), FAt
(64.8%), TITL(54.1%), THA(49.9%) 5 ThEA|S0] Yo
Aolet BESwAFo] Kot EAFHY Wer 27 1
Bl Ut (Moon et al., 2017).

EAZSY g e ERSEHY OE RUfET
3w Aagle] Sgdo] weh ZMEckNational
Academics of Sciences, Engineering, and Medicines,
2019). EHSES A5 Y3t vig AAgL Jukd
0= LA AHoA FEEH= ¢4E A HiE 52
oF AFA, HAetq, S v AR Agot=d &8

i QS oplai], Eel Sl FoRely
2, 2052, HAY 52 EFSIL Ah(Akan and
Houghtalen, 2003) o] LA|Z 0] Uy A] A=z

2 4 Eeste] AHA 9 ﬁ—r?oﬂoi 5 HIEAl
oz IsiE AFA7E 7s=
1998). T12u} 7|&] RHRES 117L'5}7] ki ﬂ:ILE
o R oo Telld Wit AL 5L B v AL
g st AEstuA FOw(Lee and Lee, 2015;
Jeong et al,, 2007), o|&3qt {9 &9 Ao Bl A
SolIAY] BRRE AgS 9Ig AT vjulshic ot
A A AA|] FHA L] EAZSl 3t #HEAE
A2 fI%t Algo] ¥rgdE 5 ALE F XA HFH
o] A7t Qs E3F 7|1 Hﬂzl\" AAHE BHGE
o A7 {ol Hit, =, WE, vjEAd 5 FE 1
o] AELHAEZH(Grey infrastructure) SHo|A HL
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stal glon}, Tgo] QIEHAEY A= 88 I ¢
TAZE &8 SHAA FAZE SIth(Koh and Lee,
2012). o] QIZZHAEZH] HA 9 #7} v
3% o0 A 51 9 9F TOo= s ZAIZS 1
37t B2 34 Yerd 93lo] 917] WiEo|tk(Song et al.,

2007). wEbA BHGES 1T #ij AAEE AR
of do, 7I&9] o] JIEFAEHA FAHY HIS
Bk £ EE O™ AZIAEZH(Green

infrastructure)S L=Jol] EAISTE of-3olof & ©Q
gol AUt
I9 JEBAEYAE BAE 32 MAAHS 2N
ol A & AeF sh= AlL'oY TE, &2 A
AL 9ulSttH(US Environmental Protection Agency,
2007). 18 JAEHAEHH= AAAHF B, A& 5 A+
Qx 4% P8 o5 AT AR ARE B 93
—% HAAEA 7= 7]‘5 g ’E’é = Uth(Park et al., 2007). ESH
Qlxehs Bo EA  BEewEo
Argaeel A% 0 AAm o ek
E‘r(Hwang et al.,, 2017; Kim et al., 2011). 7|& ALEL
B Y ANFAEH} 2L §E AL BT 45
9 é%‘jg F3(Kim et al., 2011; Bin et al., 2008), L&
JAETFAEHAE HYEY Fori I adfs 45t
A} SFFETHLI et al., 2009; Davis, 2008). 12} T A|S
el WejE WPHOR ARAINY] AAAL, $afE
o] FAMOZ oA UehteAE vigoz T8 o
SAESHS Ao ol Basi) 4B oI5t 1)
e g3y A wHFET ARV ARAR He
g & A=F ke HHY BURGE HEYNIE &&S
I, EE2EH HEHZY 2ASS dS 7lee =Y 5+ A
L5 She ¥ JESAERA Aol Eagt Aotk
& AFolA EAetA ohs EURFE UEHTE A
T2 s T #HREST) v ALEE S A
FAR 7= A2E 9uistd, 49 #Hf= HE
A7t =257 HsiA= 22 270 asith AA,
BT St o BHRESTE ARAR AEEE I
oA fd7FsAol wong A9 gt =EHH
=4, EAol-&0] £HFE2 Hig H AR A7t
g Al2d SHE % XS] 3 EXHE H]go]
e Y 4 HFH9 F27 =Edoh
B A9 B TAZS I A §&
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sck. S, 249 ERGE UEYT A4 12
metiERA A AoR A 98 24
ARSIk A, A3E A e AR % EAolg
® 48 5 Y A
Aokt
EEEERINC IS EE
¥ 2857 919 2020
EAES WAt QYD BABAAE AR A

= A9yt

B A7E i AAEE FH0R o] dnetaE
YA% Fo BURE Vo2 esksna Pd 7= o
Sol} HefEo] thet YEYZ 299 B4 glo] 12l
QuetrEeide] J% A% WEUA AFATER
oA, w4 AaE A 29 QnetiEe AL
shtel B0 BT ol viEoR A A
Ajo] A8g ootk FolA 71 7S A
e et B A7t 2k Fa4e 37 A K A
A 4 olek. 3, HHo] EReE YEYAS £E5
olg ulgoz 17 AmrEdR Hg AL At
n2AAE Pkl AT B4, FUH L2
A Fro] BHgE] Bt YEYD Belo B
A9 720 FAHQ 13 AumepreF
8717 971402 AL AA, T ZRAAE 54
BgAel @3E Fol ohieh, =AFSTE BARAL I
M7k SeEE Ageld A A L ADe +4Y
A% de) 289 4 9t
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2 AFolA FEE A Z2AAE Fig 13 2
Ao A HA 44|87 = (Least-Cost Paths; LCP)
g dEoto] Ao XHFE YEYPIE =&
EHRE YEYQIE o= 2dA A4
H7HE AAlote] O™ QIZHAEZA §-

A o
=)

HIET 7|ste] 181 QImAAERH 7 741

:

A AL At JRAE AFRAt 1949 2dA 2] LCP
BAjn} §AHOPY WrHe B 2] g HA A Geographic
information system; GIS) == 13 17| %2 ArcGISE &
8% % 9o, ¥ AFOME ArcMap 10.19] 859
o} 3 oA = A E EX|0l SR EE &85}
A7) W) EA0l8R3 ARG 2ASL, olF v
on 1Y mIAENH 4E AL Ak

S|
&S

il

Step Objectives Method Output
Least-Cost Paths analysis by ArcGIS
Data Collection
. DEM [ Landcovermap ||
Step | Deriving optimal Map of optimal
1 surface runoff : surface runoff
. | Selection of starting point ‘ ; network
¥
| Selection of destination point ‘ ;
[ Network analysis | :
Flood vulnerability analysis by ArcGIS
[ Selection of flood vulnerability indices | N
Selection of target ¥ '( ;:l::f '::7'5:;:::)5
Step | areas for green [ Data collection of the selected indices | p optimal
2 infrastructure i surface runoff
I [ Selection of weighted values ] : e
. networl
[ Flood vulnerability calculation | :
v 1 l
Analysis by satellite maps and land use maps |
Literature reviw of applicable green :
Green infrastructure types
S T | Green infrastructure
tep | infrastructure [ Classification of land use types in targetareas | | planning for applied
3 P g for k2 : target areas
target areas Investigation of local conditions i
[[paeem o | [ Topography | [ Buildines | | :

. 1. Green infrastructure planning based on
optimal surface runoff network process

B

o mHigE YEYIE wE]
S8t LCP 242 HAERRS 7
oz oF AojA QI3 8719 A= o] F3tHA FAH
= A B&F o]5AYE AASt AR NE A
4 vE FAFPCE AFsts HEE EEcts HESR
3 B4 ylHoltk(Etherington, 2016). Y&HA Q] LCPEA
of ymbge thest gt wA, ANEL FHEL A
ARt} oz, ARy EREA EY2S
45}, olg 9idl, vl80] FFL vlAE RAEL A
o 7 29dE g2 A0 v % 7

9, G2 Fee] BUARE FEU oA
SRS W] HEH(Cost surface)o]2t1 3},
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< S3oto] A H8Y FHFS FAR oh= ols
£ T =3 Goncalves, 2010). LCP B4 A3t
| A 522 A4A] ol EHEE AE5HAM(Song, 2011),
ZAFYoA shde] ARE Aot b &8
tH(Lim and Eom, 2008). T3} Lee et al. (2014)2 oFyY &
=9 A4 21 d BEAABIAE H-ERQI0E A-E5t
of FHiS AYS $Hst7|= Pt o|AH LCP 4
oorst 991 ¥ =Y F94S vt 2z FrE
2T 3, A A2 A E AY 9o &82
T Uth= HollA f-&stth mEtA & Aol A
=9} Exjo] &} -2 st gl v 9 USRS
Esto] Mo RHFSHENIE TE517] ) LCP
4L Ao s AT

E AFolA &85 LCP EAAHL 23} dot A
T 4 EXo]8& vgacloz AYsiy, EX] mEL
oF £ xIRIE ST o R, 4% ARE
ArcGISY| FHENEFE Bof 8 2 AF,

]
AE

)

182

S AE7F AgE & e AR AFA O At A
A =22 AAs] S8l o2 Al 7HA 230] S
He AY9S 2AR AA, ARl Adet EA0lEEF
(Table 19] Tier 1~3)7} YefLoF gttt &4, FAH=7}
5% m|qto]ofof gtrh. AlA, QUL Ao Hls| =7} 7
of A 7Fs/del &A yEtof gtth(Diaz-Nieto et al.,
2016; Woods-Ballard et al., 2007). Bpx|2to 2 A|Z-d 1}
=27 Alole] YEY0] et BAS Axjaked 2o
BEE =&Y A ARE FAESE EA] 089
Z70| w2t ALtE FAETE Sirdaes, EAJ0]80]
AR 2 Adgo] Astal EXEY 9 EXHEEH]E
o] W5E A vjgo] WA A4tH. ol IS
Sl AR =27 A B89 A 24
E 4T & e BEVF 2EHY & AFolME 2
A 2 HEYA A4S fIste] tidA EXol&S
Tier 1 ~5% A&Foh=t &&3 7|%2 Table 13 Lt
(Diaz-Nieto et al., 2016). Diaz-Nieto et al. (2016)°] LCP
BAe] 272 8T FuI FuE 4 ug @ 7}
Z2|E #1519 tH(Table 2).
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Table 1. Basis on reclassification of land use for LCP
analysis

Relative cost .
. . Basis
classification

Ideal locations for flood routes and surface-water
Tier 1 storage. Water flowing or stored in these

ier . .
locations does not pose a risk. Low land

acquisition and conversion costs.

Tier 2 Locations where flood routes or flood storage
ier . .. .
poses a low risk and minimal changes required.

Locations with a primary function that is
Tier 3 sacrificed during surface-water events. Some
ier . . oo .
change is required, but it is relatively easy to

implement.

Locations where flood routes and flood storage
Tier 4 pose a risk; therefore, some changes would be
ier .
required to allow water to flow through or be

stored.

Highly undesirable locations for flood routes or
Tier 5 surface-water storage. Water flowing or stored in
ier

these areas would pose a very high risk. High

land acquisition and conversion costs.

(Source: Diaz-Nieto et al., 2016)

Table 2. Relative cost of LCP analysis

. Weighted
Category Class Relative cost
value
0-2 1
Slope(%) = > 50%
5-5.88 10
5.88- 25
Tier 1 1
Tier 2
Land use Tier 3 9 50%
Tier 4 16
Tier 5 25
(Source: Diaz-Nieto et al., 2016)
2.2 77 AmBAEF M HBS 93t Mx| MY

2 dAoAE FHo aHfE VEYIR =59
249 AES Ao E &5 FHEES Frkete 1™
LIHAEZ A7 94 0E ZQjEojof gt A D&
At 2 doxe I8 AEIAEHAHE B3 TA
T WEALS B2 o7 517] &, 343 Aol &
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EAIES Lo MY 93t A% EHY

Z} L et al., 2020; Kang et al., 2014). H*|, 53]
oby WIS 95 A ATHES vhon FooH
AEE QAT 9202, A =4 9 dolg 1
7Vs/d<& 1Esto] AAE AEESC] Hg HolHE +F
Sk BARE T3 olF MBS T3t F1EAE A
A5k, ArcGISY F7HEAL 57555 (Weighted
overlay)& 53] 08 oAby ug AT B A
TFoAE ARE 7SAE &5t fsto] HlxrE &
&3 NzH] 2de 2[R gE Y& s eE 7
2919 SFY W4 WA AF ¥ &L ©J]5}5(Chen et
al., 2019; Kang et al., 2014; Kang and Lee, 2012), o]&
Bl ZF 8219 SHollA B4 HadAdo] 7ofgt HeE
QF 2 Qit} mxwo g Z&Hoky HEE Natural
Break 571 5H(Class) 22 A&7t F 3ol 7t
A &2 Class 59] dgol= AYS 13 AEFAEZHA
Hgo] 7153 HA= AFTHKang e al., 2014).

o
T
2,

tT

2.3 18 QIDAAEHH g 7

A48 9 QuetiENA A48 AL FE5] 9
o EXol§-RB7 AAAHIY AnGAESH, 4T,
A% A%e 19 94 AT WA, APATES 2
Este] EAES ol AU 19 merrEA §
B2 EA0|§UE ARFE § olF v A U
J9 metrEA H§ AU Akt B AFA
£ EAgS0] He 19 AnAEdgd §3E
3171 9130 Lee et al. 2018)0] AAIZ BFE F2
£ Aol 13 ALFAEYAS EYsh B4
WhE YEAI] 19 ALFAEYAS AA
23518 Agsie glol7] thzol, oleiat Ao A
A gre dhts AALY 19 metaeeHe} 1B
o4 9 AR BEF Y, AESS A 2945
O WY 4 Y AW W 35 AR I BR
3 g tha Park et al. 2007)0] AR EX|01 8547
of e HFHL 720w 1 ANFAELA 43
AEFHT. £ AN EXI89ES A L 4
A9, £2, $o08 PEAYG. EANBE FEFES 7]
2oz 77 9 4G FAAG110% FAAY
(130), B2 DEAA(150), $8L Y5712 2}
7} Aot

2og, 17 AuAELA A48 AL 9 A4
A 2 EXNZRES BEste] A48T U EXol8H
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B BT A qEFer AAE I JILZGAERA,
Ay, AE @S ARG £ AoAe APl gt

ANEE 2AB] BRT A%, 983 A%, AAP 7L
e Agoz RS FA7E R PS Ministry
of Environment (2006)2] F73AMA] 7|&0] w2l FAE
20° ooz Hogon, At suke el 19
QuetrEEd 482 MARG A% AL Tl 4
T BE, 1E9 93 s SHeE AT

3. AA+
3.1 HYx| M8

2 AFoA = A AT AR HZ AR
HAFZE g7t AP HAFGAE A8 7 o
FAAOIA = 2 2020 7, 8¢ 409 A 53 A &H
et JFSo = sl 3789 A5 H 4417208 7}
T2 ojAle] WA ow, & QlIgE A9 wsH
oF 729 6009t ¥ YA TH(Moon, 2020 Sept 02). Ewut
ofUzt ;A 2012d0= AFELT LR A FF AY Y
oF 21,85 m*0]| gt A7 HAC) ol#e =
A5 Fsfiof] ti-gstaAt tFHAl= 2016 6 &
BAEZRE ‘ELTARLEA] Ao Eibsd 93
T YF Ao 1™ InFAEHAH AHS AR5t}
Fth(Lee, 2020 Aug 03). Ly T IANA Al &9
o] ZAHRE B4 9 I JIEG(AEZ A AFo] o]Fo]
A2 g iE A =Qdovt A5 wiiel, B
ot A AA| Ao 9] EAES os) A2 fIvt 1
A QQESGAEYA ALY ool et weEbA & o
TFolME HA A&KHoE ZAEGS o7t SIS
o 7]& ESTHAEEA Aol AP Sl HHY
AAE AR AT AR AR

A 9] dRRE thZa Aot tiAg A= 20184 12
& 71202 AA HAo] 539.5 km*o|H, 2020 8Y 7]
(=21 AL 1,469,431789] QIGL7F AFSHe HAo]
Ch(https://www.daejeon.go kr). | AZIA| o= 7 S
o sigst= 3719 =7FsHA, 267119] AWshd, 87709] 4
shdol utk 371 w7kl T, f54, A & &
ZAFS 802km, FIHHL 1,076.46 km’O]Th(Lee,
2007). 20199 G F EX|uELE giiF 24 23, S
Agto] $& o|F= A7Ist ARAHL WA oF 23.5%,
=x]o] Gt AHAY D A= 7247 48.8%, 7.9%

@
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£ A5 chFig. 2). 18] EX0]l-82 AR H(10.3%),
T9(4.7%), UA(2.6%), 5A(2.0%) =2& H[Eo] et
ek

3.2 Xtz

£ A7AE RAFINE gom Ao BUGE
LﬂE%EL— w2513 B2 A4FoeH 12 qluas
g4 5 A&ste Ade AAste FFolA At &

£ FAAH AA, A9 2HRE UEYDL =22
ostel iABeIAle] TR 20199 EATBEAEE
(egis.me.go.kn)@} 2014 X E 11X I (www.nsdi.go.kr)<
TSR =4, 19 AEAERA 4 A8 9fvt
A A% DACNA= wZ3 Zo]l FFY AE 4
AxE 7125 AR 2 ST s 5FH
B7F &4 H‘“%-’% =2 AESHL HolE gHIsES
AT AY, FeFY B ARE Ik, AFHE, o
d 5 EPUeTY, RAREA, AR, EXClERE
EFTH 9 =4 AY9)S AHsHTHLee et al., 2016;
Kang et al., 2014; Kim et al., 2013; Kang and Lee, 2012).
FE 1UE UEYT =& dAoA AAFE ARETL
TAPo] K% f/ ol A7l wizoll, 7+ ©elol A

0|2 - F

g

AoHA] 42 A, A HieERs, 38 H o= dS
59 I8 AEE AUt EX0]ERFL 20199% E
A T & LA B R (egis.me.go.kr), T U FAZE= 20144
A IR (www.nsdi.go.kr), A SF= 1:25,000 Y
A& (www.nsdi.go.kr), EFH|45E-2 1:25,000 Hi4S5H
LE(wwwnsdigo.kr), FEEAL 1:25000 FEEAT
(www.nsdi.gokn)E FHAEE SR 2 AoA=
A 7FsAE A-8ol7] fIste] Kang et al. (2014)°]
283t 35FH H7F A #E RHIERE SRR (Table
3). 71&9 U Z5FoHd B7F AT TRt AHE
s 75 AE 480l nH|Fon, A5 AgoM= 71
A& AYZE YA FofstAL & AtolA Aet
9] ArEieEng, 4, dmtSsd ) =4
& 511 Q19 th(Park and Song, 2014; Park et al., 2013).
wehA] glofe 9] A-&-Z 1efsto] & Ao A= Kang et
al. (2014)0] AAFE A RS FHOE At vpA
o7, I9 QIuHAEHA AY TAA 1:25,000 EA|
o] &H 8 (www.nsdi.go.kr)Q} 2020 Yjo|H YA
(https://m.map.naver.com/)E E3f ZX|H X FEg o] tf
@ AE 2PA

12
Kilometers.

Legend

Land use type level 1
M Developed area (23.5%)

Agriculture area (10.3%)
M Forestarea (48.8%)
B Grassland (7.9%)

Ml Wetland (2.0%)
Barren land (2.6%)

M@ Riparian zone (4.7%)

Fig. 2. Land use types of Daejeon Metropolitan City
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Table 3. Ratio of each indicator calculated by 3.3 ZXo| HHEE HEY3a &=
Frequency Ratio Model

% ARS Yoz Hao EUGE YEYILS
Indicators Class Ratio S =
= " E&5P] 9 AAEE EREe A4sa EYaS
5-10 127 245171 9l HAFHA Y EX0]2 Tier 1 ~52 &
10-15 1.74 =35 Y82 23} Zth(Table 4).
15-20 0.92
Slope 20-25 0.83
25.30 0.26 Table 4. Land use classification in study area
30-35 0 Relative cost . Count of
35-40 0 . . Land use in study area
classification features
40-90 0
Concave 091 Natural grassland, Other grassland,
Curvature Flat 11 Tier 1 Inland wetland, Riverside, River, 7,044
Convex 0.89 Lake
20 1.13 Tier 2 Schoolyard, Other barren land 1,176
- Paddy, Field, Plantations, Orchard,
20-25 0.44 Tier 3 addy, Fie antations, Orchar 4381
25-30 1.77 Pasture
DEM 30-50 1.64 Tier 4 Road 5,231
50-100 1.16 . Others (Residential area, commercial
100-300 033 Tier 5 area, etc.) 26,807
300- 0 (Source: Diaz-Nieto et al., 2016)
Residential area 1.43
Industrial area 0
C ial 0 = -
Impervious surface E (;m:nﬁ:rma tarea P 2 AFtoA LCP £4Z o At AR =2y
ntertainment area
O glo 183 7k A|AFA O t A Al AL
Transportation area 3.01 = The TH F(Fig. 3(a), (b)) ARt AR
Public facilities area 0.87 T R ‘O’] A f9o2 FF LI 8T =8Ol
Paddy 0 AN}, BLBEAANQL] A AT EAE BE
Field 0 o x5t ATKFig. 3(a)). ERHL GATL 502 U
Orchard 0
Natural green space o rcl art " o EldthFig. 3(b)). A|Z-T} T2HH0] YEQT BAL E
er plantations
& other green space Natural grassland 0 ol 9 FHSE YEQI =& Fi= Fig. 49} Zt}
Artificial grassland 1.45 AR AL E 35~40m HEO] IR HE ES
Barren land 0.64 E Y EYT9 EI|AY} 1= v} AHES SR
Broad-leaf forest 0.51 %}\.% ]/q,—-q o ‘ﬂi 33. 92%}:0§- E]H_ 1_7];@0“ H]* =0
Timber type Mixed forest 0.10 =
BEECAGS Ui ok £3EE f4T7e A%
Needle-leaf forest 0.15
0200m 5 ofefel g1x|shel Fwiel 4ro] glo] 4 Aojmrk oF 7~
Soil thick 20-50 1.10 80m SPIIE=7F F2 Q&EJF PA|E X9 FARE &
oil thickness _ _ - -
50-100 0.97 AL Yetdiz 9ok A9 THSE Y EYIE & 106
100- 106 ol Ae AuA Hek. dg AL mE ST AF Y
Poorly drained 1.49 -
H 311 5 o] o A ;<1-;<4 o] Ox% 2T 0 E
Somewhat poorly 0 C_)ﬂ —‘Eio]u— M= Ui 129l é:’L Ej O“E—Z 1 =
drained 2R ME7HA 5% AFolA AF o=z A=A
Soil drainage Moderately well 0 %E}(Fig. 4). %E*Joﬂ% 'IQI'}?;?‘ E5s, ‘ro‘l'Aé;r_L %‘Eg%
draind W AT ABE DY, ST AUE, ST AE Sol 9
Well drame.d 0.46 25k 9JoH g YEQT Yo EX|o]] B4 Ayl=
Very well drained 0.28

ZFck STk YEO sosle M=o &
(Source: Kang et al., 2014). Table 52k e} 3§ HIEAI sHgot= A5l & ©
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Fig. 3. The result of selecting the starting point and destination point
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Fig. 4. The result of deriving optimal surface runoff network
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Table 5. Land use included in optimal surface runoff network
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1% A2

Landusetypelevel I Land use typelevel Il Area (km?) Level Il percentage (%) Level I percentage (%)
Residential area (110) 0.26 1.63
Industrial area (120) 0.02 0.15
Developedarea Commercial area (130) 0.13 0.81 1651
Entertainment area (140) 0.04 0.22
Transportation area (150) 2.12 13.25
Public facilities area (160) 0.07 0.44
Paddy (210) 1.42 8.88
Field (220) 0.90 5.63
Agricultureland House plantations (230) 0.09 0.59 20.06
Orchard (240) 0.60 3.78
Other plantations (250) 0.19 1.18
Broad-leaf forest (310) 1.25 7.85
Forestarea Needle-leaf forest (320) 1.50 9.40 22.21
Mixed forest (330) 0.79 4.96
Grassland Artificial grassland (420) 2.41 15.10 15.10
Wetland Inland wetland (510) 1.15 7.18 7.18
Barrenland Natural barren land (610) 0.04 0.22 507
Artificial barren land (620) 0.30 1.85
Riparianzone Inland water (710) 2.70 16.88 16.88
Total 15.99 100 100
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Fig. 5. The result of selecting target areas for green infrastructure planning
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(b) Target areas for green infrastructure planning
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6(a)). 2810 Fgol= Thdm BT A G(HAT B85 U
A D5 AFTEZF AUt AR Eo g AAY
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L oz ¥ BYAR 23 AHAT B2 ¥
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6(d)). YF 47t A& S45S7F JgP= o] YA, A
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o} (Fig. 6(c)). EQti 2o AF55]7F 2450 9oy
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THAY AEE7E Qo =x|et 2A]7F RAZE] L
BAPE BEStthFig. 6(f). PHAIY e R, 79l st
TR AD(FET Ale)S AR W 4344 Z2=2
FHAGo] thFE A2 FAEo] Qth(Fig. 6(g).
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Fig. 6. The land use types of target areas
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Fig. 7. Green infrastructure planning for applied target areas
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Table 6. The applied types of green infrastructure in target areas

NO Location Local conditions Green infrastructure types
The Cheonbyeon City Expresswayand the
surrounding buffer green area are
Gap Streamand Yuseong Streamdiversion created.
1 Green street (alley)
area (Yuseong-gu Doryong-dong) Waterfront green area around Gap
Streamis created.
Flatland.
The road and river exist.
Mannyeongyo area . X X
Gyeryong-ro has a linear strip Detention pond,
2 (Yuseong-gu Bongmyeong-dong and .
green area. Bio-swale
Seo-gu Wolpyeong-dong)
Concaved lowland.
Worldcupdae-ro and
. Bongmyeongdae-ro exist.
Bongmyeong elementary and middle .
Apartments’ green space, school fields Permeable pavement, Rain garden, Garden
3 school area .
and green space, playgrounds, (community/urban)
(Yuseong-gu Bongmyeong-dong) .
and street trees exist.
Flatland.
Low-floor residential area and commercial
area exist.
Doandae-roand Some commercial buildings have
4 Bongmyeongseo-rointersection area green roof. Permeable pavement
(Yuseong-gu Bongmyeong-dong) Green space is less than
apartment area.
Flatland.
Commercial buildings exist.
Doandae-ro and Sangdaedong-ro Some commercial buildings have
5 intersection area green roof. Permeable pavement
(Yuseong-gu Sangdae-dong) Green street is near the road.
Flatland.
. " Apartment complexesand historic heritage
Treeful City 9" Apartment Complex area ¢
exist. -
Yuseong-gu Sangdae-don;
( &8 & e Flatland.
; Kkachi Mountain Baekwoon-ro Highway passes the mountain.

(Yuseong-gu Se-dong)

Flat road in sloped mountain area.
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