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ABSTRACT

As international criteria and standards are required in the fields of design and construction, landscape performance
must also be considered not only for the value of the landscape but also for providing quality assurance and sustainability.
Given the lack of research on landscape performance, the present research was purposed to analyze the importance of
potential assessment categories and items using an analytical network process. A list of assessment items, which is composed
of 20 items and 6 categories, was derived through a literature review and a preliminary survey of 11 landscape professionals.
An ANP model was established and a survey was conducted among 30 landscape practitioners to determine the weight
of priorities considering the criteria. The results of ANP showed that the categories of site selection, preservation and health,
and convenience had high priorities while materials had the lowest importance score. For the assessment items, a monitoring
plan was the highest importance, followed by cultural/ historic preservation, management cost reduction, and natural ground
areas. Despite the difficulties in quantifying landscape achievements, most respondents agreed that there needs to be an
evaluation system for landscape performance in order to assure the quality and sustainability of landscape development.
More research and discussion are needed to develop an assessment system for landscape performance that is applicable

to Korean context.

Key Words: Perfornance-Based Design Method, International Standardization, Sustainable Sites Initiative, Multi- Criteria
Decision Making
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(Na, 2012).

Z7EoRE 15 é i AsAAe ol&str] g AaA
"351]4 AA 9 G AHoe oAo] EAFE &
31, slQjll= ATHME e AA 5 ko] EHs] 718
H Qo vl ARk 3187 HI7HAIEQ] SITES (Sus-
tainable Site Initiative) Ut Al 2} =A] Z"'«] Green Factor
HA7HAE vE8ted, w2 A T (Landscape Architecture
Foundation: LAF) oAM= 27445 Agl2 (Landscape Perfor-
mance Series) 2t st} 279 A5 W 2 AAk =
THIY I - Aok E5ES $1] sk YrHwwwland-
scapeperformance.org).
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2012 AAFA71FH(WTO) ol eJal e gFzgo] &
o ¥4 71 2A A (Global Procurement Assistance, 2016) #l
102 71&74 2 42A T mEY, 4L 71EF4E 714
Sl glo] Tzl e BAMY EAHOE 45 2 75 84
O = JlaAs Ao slal, £ 71sA A sl
¥4 (Ministry of Foreign Affairs, 2001) 9l 2]} %;ﬁf?} AE
AestaE et Slol s AAN (performance
based design method) & 93O & FAEFS WEEE
YAES Aok &, FH9ET 93] (European Committee for
Standardization) & MF2Q1 AR S A%ty 8+ 5
o W2 454 A4S oldsta A=, o] wWiel A
353} 7]+ (International Organization for Standardization)
TAE 54 FASE oldshs A3 Holx gt
(Kim, 2007). o]%% 719 $A4 i F49] gdstd o
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Hg 71508 %A% A5 (G-SEED)7H A E T gt
g, 27380k 0 992709 AFAAO A5 S A4S 3
RIS 2 AARRE YNHOE 2EG Ao, v TS v)
F3 A FUI7INN 9Z8 RS /)0l Uk 2R
ot B AZALZE vIF SITES7 thEHelvd, 5

299 2y A A7), v+
AXE2] of Aol WA Green Factor

/‘]0 =2 % T2 =AM E
AL ¥ (Table 1 3=). LAF+= LEEDY

boo] 4833

SITES 59 ¥zt 2 Oqa{ NAA ABE nlgo 7 274
A7 2= A7 AVEF, AA A G- ASS 2dH0 7 T

THEEE o}T_— T ER-E AA B »lEHLAF. 2018).
SITES(Sustainable Sites Initiative) = 20053 vl= 277}
3] ( American Society of Landscape Architecture), BlA}A
thate] ot £ oA 3HAIE (Ladybird Johnson Wild-
flower Center), "= 2% $§ﬂ7} THol Hol 27 ZRAE
o WA E Bl sl 5 QF ZE o th(hitp://
RAAA, FAY, EY

1

2 muee, 32
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Table 1. Comparison of outdoor space eco-friendly evaluation tool

Berlin green | Seattle green | Helsinki green
. SITES
Assessment items (USA) factor factor factor
o (Germany) (US.A) (Finland)
Site v
Soil v Vv Vv Y
Water N N N v
Ecosystem v N v
Health v
Maintenance v v
Green roof/wall N N
Vegetation v v N
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) ok whro] & 2109 RBo 2 FAH Utk ARY 1),
l’:_

AEAE 2, 7] 5 89 £O8 FAEE FA FAL L olo] Rl ANP+= 717153 tigkse] 5941 Aolghe
o, o] HiE o R FUl9 v Y, - E A EHEY AHP®] SIS Hekste] vl o 7+e] Adsasy s 18
s}, Aot o]2E 25 AAA AlF, MARA T2 HEE T UL Saaty(2008)l s otE wWolth &, ANP+
3oH(LaClergue, 2013). 427} 9ahs WHO R 84 7h] #HES AAsi= vE
s, EXo] &A1Y ZEMAE AYs] 93 HreA<d 94 ZYE FHa, A vnE T EEE F8EE E
8771 Green Factore 715 ®Hste] tiuldt 524 748 & HE Qdds st 7heA] whs A —’F Atk ek
& el 2 =zt FRE fls) AL AKCity of Helsinki o AT E Zke AP €] ANP U|ESAs} vEy
Environment Centre, 2016). ©] AAE= F 43719 H71e5S FxE Zreth o] 7S Hairte] AAAl /‘1H]’\ TS
B3 =A9) ARA 7EA|, AR A/37 A ol HE Sl 715 F NI 4 e N2 B3R Mul2gE 7HAEE 258t
742, A9 AZHE A ) 8§32 T8 2o 2 Hrteit) AHKim et al, 2009), ZFA TAA A zzl—)vlg].x]oq AARA T
T HENED EY AR, % 4§88 XdEE 5 = % FLE B4 (Jung and Lee, 2017), ABlas B3 3
N BRI} 27} A4S A7) Y3 1879 HUA Ro= 7 7% £2 % =Z(Kim and Kim, 2017) § o}t %O}wﬂ o]
Aol ek @A Sl AT gl wAUF WA SHE AR 2 At A8 7SS S 1 Fan
= =2 A Bof A 270l 9By HrlE g o] AFA Hrpt oleg e okl ogE A ¢
T Qe AAE BA2 24, AR =28 A BmE Aol HGHio sk Aol wel iElal el e

9 stk ekt ek 7t YRS SY A o] oflzt A&

9,)\

HI Q& 24, Austad 24 59 §rhaEoel x| vk

a8y AL gg} HIHAE 2784 2 ATl A

Vb, A8AH AAE FEs)dE B S 27 9
o]

(Choi, ef al, 2007: Lim and Lee, 2006: Lee, 2014).
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ATFE 71E o 27445 9 M3 Hrkalse gist
U AEEES G985 B FRE WHE B G ) 2. AT
A= HB7)x z2 93 7|ZARE A3t A} 54
S WPV THE AR RARE WL ST w qze) ape Figwe 19 20 509 242 590 %
ATk WA, AT 1A B FET GRENE E
I, o15reiy ato) )R 1A HARES ARstgon, B4, FY A
ol A&7kss HriatE ARE et 27k AEvtE
. A HEYT 2AEET[H(ANP) Hdo s A4E gl EH?& oflv] AES AAste] 2FE 7t
FES BRI, A, AR} 2S $H 95 2
A2k o] B Ao L oA ﬁx%;y Az 2 ALl o L B =
8% EH0] ofAE ATANE S BA R AN gae nye 5, ﬂ§7l~r°l: Cluster) 9 4128} (Node) S 2
gl 910 4T ARG G 42§kl D25 3
& FEHE Y gnFoE tFE JAREA 7 (Multi-
criteria Decision Making) o E]- = o} o] = B 7%] = ﬂ- 9] }\} Deriving evaluation items through review of previous
pul . UM B | [e]

research and assessment tools

AA 7/ (Analytic Hierarchy Process: AHP) ¥} 417 Y| E< ¢
3 9AA4 718 (Analytic Network Process: ANP)-& 4t H]
£ 58t By Hrp)ed o Eddet Aeks professionals

B3 A9 4 Slol BFACE W] BE Wbl B 7

°f FEHL itk AHP= 19709 = Adwyeh tete) Developing an Analytic Network Process model

Thomas Saaty 257+ SAPARHA S Hl5ES 7HAE7] 9 i

A preliminary survey to reflect opinions from landscape

3l ool ol3lo = N ur okst 720 AL ulelE

- Hete] Aoz H_EQOJ T 2wl oS wgstel Conducting an ANP survey among landscape practitioners
el AL Z']’% sl=t & Q 2oAdh 1y 9]/‘]'7‘?3_;@ to determine the weight of priorities

oA B AS bgst 9950 Az AAALE A A ¢

o&8e = HXo) 5] BHE o

SAgS 7] Wil AT 491 FEol a9l P 3 Determining the importance of the evaluation items
% 9] JlEs SRAlolor YUk 9S4 AHPE

AZ Nx"gog ZFxsete v 3AE z2H=th(Kim ef al, Figure 1. A research flowchart
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THEHEND BYS 7SS A, TEEHENI R JIREES TR F2 2Eok] 249 WRES
o ugo g 7t 2o o w2 AAs| Y8 ARIIES X&sh= SITES AAE o83t MNLA Y, A, &,
o E o HEXARE Bl AT s Sisith riA g R, EF E A4, AEAE, d7oJJr a7, FAE e 7714 Hrt
A HIE 53 TEE TOEE EUE tigEs At wOFE FEaton, Aol ol&d NETl w2 5
VA FE s & AtdAs ANP 248 S8 B THCE K9 FES AAsAh

Super Decision 2.0.8.& o]-&3tsich o|& HIE O 2 o] TEA Y | AA gh= HrietE

[¢)
A5t} 27 AFA 119

& 73] & WeR 7 =

IV, oijzim} st FLEE vl F23H64), BE(3K), T8 &F
(1H) 2= H7betes sigln. S5 24 23 3} - 94}

| WtsE MA 2 ANP 2ETN A Ar BE - A B A9 AL AA g st
SHA BT Toe sHeslen, f#dd o - $AE

87 AFIES =Ea7] g8 el 2133 AFAA e NEAYEE, FAFEA 38E tsiME 1982 A9
2 9 RF7e) A9 H AY 2 Hrll #AF ATEAS 7F T WA SHAE FRIUIL SHH 1 9 A E o]
s, sll=de 45 F2 oY AFee] 19 & A4 A o8, A T £oE TR EHY &
A W7+ B Kim(2015), Seong ef 2/(2012), Lim and Lee @3, Fee g SHY FRoEE ouA oy
(2006), Choi et al(2007)¢] A#@e] ERAA S H7HA % SN AR, Ade] AR, el i) 3184 YA
£ Wi - EA3IE F2 G-SEEDS] Aesiiore] X1 A FE A% Fol AEUTE ANP RIS flste] 7h
= AREShe A7 e, MFERA oA He FA Mg WA 428688 A 91 097449 HrHES

A, A, A, 21834 A7 olgstRA o, 71 G-SEED9| H7HIA wet sk

N o]rl

1o _
E o

oX,
r—{u:
i)
)
-4
et
o
¢
;

=
T o = T
AT, A 59 I 7 5 A7A wet o S EoF = BREokeke] FEAl thE odo] Bl &
ol BRAAS HANEE AT AT ool B AT FES ARFAUT e AFHOZ RANY Y UE B
ANE S 29, 2AA AR 20102 THE A B EF W AN AR Y 4R A% % Bl fA20 5
o] AZ5H2l Eiﬂr 9& AA 71E 13 ASAAANA ¥ o] 67HAE AT O}M_Ji(Table 2 FAx), ol 7He=w
FHOE AGSE iR 717 HOT Folg ey W Fiawe 29 2] ANP R FEuin:
Table 2. List of the selected assessment items
Categories Items Welght?d Categories Items Welght?d
score score
Preserve site’s value 37 Use non-invasive plants 39
Brownfield development 43 Use of native plants ol
Site context Eco-friendly layout planning 47 Preserving/ recycling existing vegetation 53
Sail and :
Pre-environmental impact assessment 31 vegetation Low-maintenance plants 33
Integrated planning 49 Roof garden/ wall garden 51
. Preserving existing habitats 51 Topsoil storage/ utilization 45
Ecological Restore soils disturbed during construction 37
environment Greeln network : 3? g
Habitat restoration H Cultural/ historical preservation 55
Stormwater/ greywater reuse 51 - -
Trails/ places for exercise 51
Natural ground areas 45 Health -
Water - . and convenience Resting areas 53
River/wetland restoration % Promote sustainability education 3
Water features to conserve water 31 Safety/ accessibility 41
Using local materials 45 Reduce light pollution 33
Using eco-friendly materials 51 Monitoring plan 55
Materials and Using recycled materials 43 Recycl.e organic matter generated during site 35
s . operations
facilities Maintenance Red T o £
Maintain on-site structures and paving 33 eauce autdoor energy consurnphon lor 37
landscape
Divert construction materials from disposal 34 Management cost saving plan 45

" Weighted score= Frequency x Assigned score (1-5). ~ The items whose score is above the mean (42.86) are highlighted.
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<> <> Site Selection and 0192611
Preservation
Site Selection and Soil and Vegetation Health
Preservation - Use of nafve plants and Convenience 0188263
- Brownfield development > - Conventional vegetation
- Eco-friendly layout planning consenvation / recycling Maintenance 0.165156
* Integrated Planning . Plant\gg onthe rouf /wa_l\
/ wetr Crcton
<> \ <> Soil and Vegetation 0.158513
Health and conven
-cunura|jaHist:n'nca\cr:r::::l;::ewamn e \ i Materials and Facilities 0.132064
- Exercise / walking places provided \ +Monitoring plan
- Resting place provided +Menagement cost 0 0.05 0.1 0.15 0.2 0.25
reduction plan
\ <> <> / Figure 3. Comparison of the importance of clusters
Materials and Facilities ‘ ‘ Water circulation =123 . _
- Use local ingredients «— - Rainwaterfrecycling water facilties L—OJ—O}‘O% O—]u]_u]-ELo % 5}‘% El] ]—‘:Z ]% ]%E}LH 7 ]'%‘ EHE‘E
- Use eco-fendly materia Natural ground N
-U:zf::ycrlfglrye;nyilzzas vL:s::vg:olu‘yve;;izConservauon (Welghted Super Matrix )% ?‘?—:-_L Z’I 9,,1\3} O] % EOH b'g
feral Restorat - = _
Q9] 4] thsjo] 9| 22Fo] ofi PO JFS
Azt @ 4 QEd, 2 29 gL 1o] Bk £2E S
Figure 2. ANP model . _ = _ s
: gaEe Tz F3W Q4% gl $9E Aol veht
2 NP MZEAL Eol, 0|28 ¥ U (Linit Matriol2h a5, o) 9
o] gtol W87 A FEolere Bl o) 7 §71eE
20183 109 234A 9 A3 274 AR 305 e ° AUE FRES Seleit
HOZ 9RF7 A8 HINRES FAEE B ANP A% %7he oK Cluster) o] 7HgA| 22 A 54 A4 R B0l
ZAFE AT HstEstE Bl AwEAL FofoAat of 019262 % 7P <=7k w3kom, A7 3 #e)7} 01882, #A
o FOE T oH, Foloats wel SEA st AT A7 016512 FE otk the 2 53] 01633, &
Ag oA WEsT J5alth AR SHAe] B
AL 1870|900, A4 W MRLE U 4349 AES Table 3. Comparison of the importance of assessment items
7+ QI A B e 9] 56.7%, 914301 433%°1%2H, Clusters Assessment items (Nodes) Rank | Importance
AHL 20~30th7F 26.7%, 40HH7F 40%, 50tH ©]4Fo] 333%% Brownfield development 15 0037781
TAEU AREZA} &5 F 2745 2 8N Hrje Site selection 5 friendly layout planning 7| 0052507
o ) d
an
doXAs E= FR EH\:]-—’El“_— Zositty gy o preservation | nfegrated planning 9 0050579
167%2) S9A= Bg sty Susldth "Besitty o Preserving existing habitats 3 0.051704
3 A% Yo} =x] So] Hrpr|go] A FAFEE A Water Stormwater/ greywater use 13 0.042254
32 o v Felol AR B s mgshof ke cicuation |-l Bud aeas S UL
o)A, AR T AAA WIS 98 st A\ wst DL} River/wetland restoration 5 0.055608
the €17 o) g A sk BRR ST A7IEe o i e
N reserving/ recycling existi
FRE 71E WAL FRSTAY, HARAA AL 9w tad |veton 16| 007216
ol an
7k Siths o4, 2742 9Lt o gy Aol otk vegetation | Roof garden/ wall garden 20 | 0025754
oA, AFAe] Y] soldte oA 5ol dsith Topsoil storage/ utilization 18 | 0030143
Habitat restoration 14 0.038667
3. HEQZ EAMof ot 7t=X| EAMAnt . Using local materials 17 0.034292
Wftsgﬁl;ej“d Using eco-friendly materials 12 004854
AR 2o = A#A B]go] (2 o]Akel HolHe A Using recycled materials 11 0.049232
o8¢ 7181 7 (Geometric Mean) S AlAHke] Y& H ol Health Cultural/ historical preservation 2 0084850
2 A geoz 7+ Hriol e 7+ grlsiEse and Trails/ places for exercise 6 0.054164
AR ng AAs A3} 7] dis)E (Unweighted Super Matrix) CONVENIENCE | Resting areas 10| 0049249
< Y F den, 27 EHSEEWI 39 W] T AE A Maifenne. MO0 plan 1| 0094218
& i E o] 3ol x| WMgrF AA Y gL JEAE Management cost saving plan 3 0.070938
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%W A4 015602 Lo m, AR 2 BB FoEh  web 2%k B4 2 F/00 2= 4] BelAdd g
0132002 %7} 714 Yl depithFigue 3 32), 517h A0l T ABA W12 vhdsie] 85 B
pofo] /1FAE 479 AR HEdhe] MFATE /b FR WD & YRS o T Ao

FA % $AEAE 53 AFE Table 33t 2ok 27 A5 R-F7E A
Agol FREE M #A Folg FES fAHEEore] B 37 AN vl A tHRolAE 853 T Afo]
UeE A(0.0942) 01990, I T30 2 3/ A 7F e BE 39 JIAA EY % Gl glo AFd 3
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