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Abstract

The purpose of this study is three-fold: 1) to analyze the categories of green infrastructures
according to related disciplines through literature review, 2) to draw the categories of green
infrastructures according to the natural disasters, and 3) to propose application measures of
the green infrastructure to enhance urban resilience. To reach these goals, 381 papers have
been studied through literature review and frequency analysis for recent 5 years. The results
of the study are as follows: First, 26 categories of green infrastructure are established
according to function and scale, and the categories of green infrastructure whether in
engineering, natural science, and social science are analyzed through frequency analysis.
Second, this study has drawn the major categories of green infrastructures that can reduce
damages by flood, heat island, and drought. The major categories of floods are green roofs,
permeable pavement, detention ponds, etc; the major categories of heat islands are green
roofs, trees and parks; and the major categories of drought are green roofs, parks and
detention ponds. Third, we discuss the utilization measures of green infrastructure according
to the multi-scale strategy to improve overall robustness to enhance urban resilience. This
study emphasizes the necessity of enhancing the robustness of the urban system in
response to disaster by establishing networks of hub and link with green infrastructure.
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et al, 2016; ZENS @], 2011). Al=o] S xY
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S OmSiHHolling, 1973). OlF  SAIA=
HollingO] AAlgH AEfA 2l&e]ols ek ofLfet
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Kambites and Owen, 2006; Walmsley, 2006; Z
S84, 2015; 0|24 2, 2014). 1-IQlEE}
= 19994 m]=o] A H A (President’s Council
on Sustainable Development)o] &s SEGIAS
o, A&E7Eset A9AE] 7ol stf Hef 5 6t
L& RIAEIQICHALen, 2012; EPA, 2008). 1219l
flo] o)X ge J2IY0](Greenways)OllA]
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olE A& HBenedict and McMahon, 2006;
Benedict and McMahon, 2012).
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Table 1. Cases of Green Infrastructure Types

1.

AR +ES KCI ARG SCIg AgS
CHAO=Z  RISS W KISS, Web of Science,

Scopus, Science Direct 59 =E4M AIOIEE

= R TEoEe wE
References Classification_ Green Infrastructure Types
=X .
R?s:rvelzs ecological area or undeveloped well-preserved areas
Oplizat 2a|x|< areas that can utilize resources for improving leisure
Wildlife management value as well as natural value.
SHAI MAFR| S .
ﬂ@. Worklﬁg Gnd agricultural areas, forest areas, pastures
ci
Hubs [Zoaf o= AMHO[~ XY
%a%g agnld_g;!n ls_pace!sﬂ park, vegetated area, playgrounds, golf courses
Yt ezt EX| _areas that provide environmental functions in whole or
(2009) Recylzlle_d Lands in part of land, mines, or landfill damaged by intensive
use
HE 3™ line-shaped areas that provide wildlife transport
Conservation corridors (greenways, waterside buffer zones)
9 y
oA JgHEE nature area which can be conserve the natural
X4 Greenbelt ecosystem, agricultural area or pastures
Links AT x| wildlife conservation area, park, regions where wildlife
e and plants can live autonomously by connecting
Landscape linkage controlled areas
ZASH HE urban park, neighborhood park, children’s park, public
Urban parks and gardens garden, community garden
A=K 27t residential green spaces, commercial green spaces,
2 house garden, open ground, playground, recreation,
SHAl Urban green spaces waterside buffer zone,
bR XS 7|Et=X| St vegetable garden, urban farm, cemetery, rain garden,
&ﬁ% Hubs Other green spaces canal, urban wetland
AEE 201 flood and stormwater management facilities, green roof,
Facilities and techniques trees, tree box, permeable packaging, rain reservoir
Xel=x| St detention pond, wetland, forest, reservoir, conservation
Natural green spaces area meadow, wildlife habitat
AAXY green street, green belt, greenway, landscape linkage,
Links conservation belt
. species habitat, wildlife corridor, compatible working
Beneglct Landscape landscape
Mcﬁ?ahon Region green space for water quality and supply, greenway
(2006) Site urban forestry for low impact development and
stormwater management
City large green areas
Demuzere . urban street canyons, parks, green roofs and walls,
et al (2014) Neighborhood forests, wetlands
Site Trees
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A BRE XA S AYATE thdo=z EREACKE 3.
2 7o BA| mjet JgilEae] 9E se
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Table 2. Search Criteria
2= EEEE EVEE
Classification International research Domestic research
AR 712t %2 571 (2012~2016)
Years 2012 to 2016

A Q|
o1 OoTl
Search range

s, 719=
Title, Keywords

#4719l

Keywords

Green Infrastructure,
Low Impact Development

JZIQIZIAERA, OzlolZeY
Al R}, = A7 |BEATY,
My

AT
# 3 U2 =2 Td

Table 3. Collected Literature by Subject Area

=Y SHEX|(E ) o
Subject Area Publications(Number) Number
ECOLOGICAL ENGINEERING(27), FRONTIERS OF ENVIRONMENTAL SCIENCE &
ENGINEERING(8), JOURNAL OF ENVIRONMENTAL ENGINEERING(9), JOURNAL OF
58t HYDROLOGIC ENGINEERING(14), PROCEDIA ENGINEERING(8), = EA=!(5), 105
Engineering Cistrzste|det=2 8 (1), tetESEte|X|(2), tietetdSata|X|@),

== etEeelX((5), Sr=Yite]

=2T(14), SIS =270,
SRR =2TQ), SRR TAS =2, BEASBILR)

- O OO o

ECOLOGY AND SOCIETY(12), ECOSYSTEM SERVICES(14), ENVIRONMENTAL
MANAGEMENT(12), JOURNAL OF LANDSCAPE ARCHITECTURE(3),

Xieintst LANDSCAPE AND URBAN PLANNING(47), SCIENCE OF THE TOTAL
Natural ENVIRONMENT(20), SUSTAINABILITY(28), URBAN ECOSYSTEMS(16), 221
Science URBAN FORESTRY & URBAN GREENING(48), CITIES(5), 22MEfZStS|X|(1),
AESEXEH®), S=EXIE2X|(6), staxda2|X|(5), shaetEtete]X| ),
skt S 7|&3H| X|(1)
R ENVIRONMENTAL SCIENCE & POLICY(9), JOURNAL OF ENVIRONMENTAL

Social Science

MANAGEMENT(22), LAND USE POLICY(16), Z=A|AA|(3), EA|&™SHE (1), 55
st 7| oe|=ER), SHEEMALQR)
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2. azll=Zat R 249l S = 2o 54 Y MEYS Hlul-EAsk] QIet
#F8t o] ciigsi, 2 TelelEet fIe
JEiolmale] o] B ARMENY HAE 0 GFS =R £5 4w Ropd HF =R
ol Agoz B85 4 JuE Mool B8 42 LF0 BET g LERIC) o Sof A}
Q3 E ARE Jptoz Jgiolule] 7y el 2olM feEFAIE (nfiltration: Tools)
I o] mE 240 ES msigch J2e1 9 HIEQ 0202 siY 2okl =& Tl HE o
zp1o] V)so wel SARu HEReos 2 HEZ LPFFEAILY] &5t H97} =HEUsS
B3l 71s0] @eln= Z7EE QA0 Zalak) olmjgit}. gt 7 2of 8 JElolupt REdE
of wat  AZ(Small)-HtIY (Medium) -2 HIEo] E3e AKEsio] 2ot W gl JIoln
(Large)Q] THEE FESIICE of7jojd 37b 91 Bl tiet ot SEE ekt Wk 242
Aol mlAR ATMElels BEol Zo] AR MS-Excel 2013Z2IHS 81l &4, A
A sigshs JRiRlmel= oYyt 2kkl Aol vEe HiEoR Afsid alelzeto]
A Q4T T < 7, RPIKE 0| R FEe TEOIICE Ase] RS A9
Tl AAIQo] Jeiolmele 290 gin] AA Aol dgit 2lduids FURENE TEeR W
o L= AL onsick 84 HeIE &5, 94, 7HECE st Al
20l ES JHIOR CRS1 Zo] ¢IpE 4 A EAl SRkl gee flolo JRlelEEkE
it AW, FEst AsaTE qzkslel 7zt S8 AEaEM AgE o s Ao 19
SHE Holz Egiet Juonplo] fEg gyst  AZPl fYs EFRdte] 28 doke AAIKA
3, =R JEoEet /F o) Hxg BA L
ol opH TRIQlEet RS BASKICE Yk

H 4 J2Iolmzio| Y 18

Table 4. Classification of Green Infrastructure Categories

= S Jellsel 9d
Function Scale Green |Infrastructure Categories
S SAEAE, HEiMREX], Bed 2, =5, HENEs
Small Infiltration Tools, Detention Pond, Permeable Pavement, Trees, Rain Barrel
OZI0IZ Y, =, HEYY, HAGATUE/ZA), S5} HH=g SAEE/E5Y),
ShAIx| o = FAY, 28 '3, &K
Hub Medium Children Playground, Forest, Garden(Allotment), Garden(Community/Urban), Green
Roof, Green Walls, Park(Natural/Agricultural), Parking Lot, Rain Garden, Sports
Playground, Wetland
| =XXY, 58X|, opdEsE MASTH
Large Vegetated Surface, Farm, Wildlife-Habitat
kS MEf2, HIHH
Small Bio-Swale, Creek
HAX|S s sMZ 25
Link Medium Green Street(Alley), Lake
| SF90|(E23), 120l ot H &
Large Blue Way(Water Way), Green Way, Stream & River
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1. Zop qrolma oF 26709 JRiolEelo] 7 FHEE VeR 4
wot HEoiTe) SHe Hopd B4 U Ege T
Jla Aol D} SEa ol om V] ORI EED 2 sEd @ved ues
B0 BE JloR sus dudgol gg Do IHUEREl 988 SHRINCE
g Jglolmole) wElg Egle AN £ e
280 HUERKE ©. S4UAY, gepyn 10PUC] S5 wORSl vt RIS B
AL B g AEAES UESE gdss R
A S0 a0 Eed Ae o B SN FRM m3 HNEK, dew

E
e
SoFRAN SOR W eI, duEow

= Z
% Qick Zei JRlolzelo] SEo] B
= LIDAAR 2Rek= o] tiet eio] HRe

= g9, 2 EE JRolet 8F40]

(Unit: Average usage frequency of categories of green infrastructure per article)

Subject Area Weighted
Engineering Natural Science | Social Science Average

detention pond - 02700 0.2 o3| o.19
infiltration tools 015. 0. 05- 0.11]

Small |permeable pavement

Green Infrastructure

rain barrel

trees

children playgrounds

forest

garden(allotment)

gardenicommunity/urban)

Hub green roofs

Medium |green walls

park(natural/agricultural)

parking lot

rain garden

sports playgrounds

wetland

farm

Large |vegefated surface
wildlife-nabitat

bio-swales

Small

creeks

green streets(alley)
Link lake

blue way(water way)

Large |green way 0.04(] 0.03(l 0.07|l 0.04]
Stream & river .04 013l o.0s| 0.09
Total 2.19 273 438 2.82

1 2. gop Jzimat Q¥ 28

Figure 2. Classification of Green Infrastructure Categories according to the Subject Area
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Table 5. Categories of Green Infrastructure according to scale and disaster

Green Infrastructure

Disaster

Flood

Heat island

Drought

detention pond

infiltration tools

Small permeable pavement

rain barrel

trees

children playgrounds

I REE

forest

garden(allotment)

garden(community/urban)

Hub green roofs

Medium green walls

park(natural/agricultural)

parking lot

|eCee® O @ O

rain garden

sports playgrounds

wetland

©

farm

Large vegetated surface

' |O|0]" @] |O|' |@|O|0|0]" |O/0|e|0|e

wildlife-habitat

bio-swale

el )

Small
creek

Medium green street(alley)

Link lake

green way

Large blue way(water way)

Stream & river

Sleliclmelell JK

©|0|©|0|O0)| +

©|0|0|0|0|0|0|* |OjO|@|* O] @] @

(@: Major Type, ©: Applicable Type, -: Non-applicable Type)
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