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Abstract: This study examines the assessment systems of LEED v4.1, an eco-friendly building
evaluation system in the United States, and SITE v2, an assessment system for sustainable outdoor
spaces, and then compares and examines them from the perspective of relevant laws and institutional
guidelines and standards in Korea. The conclusion is as follows.
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First, the US eco-friendly certification system basically not only establishes an independent evaluation

system according to the field of expertise, but also provides a sustainable city and community

through response to the climate crisis and the comfort of the external space environment. It can be

evaluated that securing the quality of life of healthy and happy city dwellers is the top priority.

Second, Korea's Green Building Certification System (G-LEED) was basically based on the American

LEED system, but it was judged that there was a fundamental difference. It was judged that there is

a limitation in not being able to achieve an integrated approach through the participation of various

expert groups and stakeholders, but also in the accumulation of more scientific and reliable data and

information through the application of cutting-edge information and communication equipment.

Third, in the case of external space in Korea, a sustainable assessment system has not been

established, and not only is it dispersed in various legal and institutional guidelines, but also its

effectiveness is judged to be very low. Therefore, it is judged that it is urgent to introduce and secure

the applicability of SITES v2, a sustainable outdoor space assessment system in the United States. It

was judged that the effectiveness should be secured through the upward adjustment of the minimum

Ecological Area Ratio.

Keywords: Eco-Friendly Building, Outdoor Space, Sustainable Assessment System, Ecological

Area Ratio
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1) LEED (Leadership in Energy & Environmental
Design)
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o A1+ 714 (Building
A2 T2k (Interior
Design + Construction), 2% #2](Operations +
Maintenance), Residential(FAA9), =A] 9 2]
A}3](Cities + Communities), A]<1Z(Recertification)
ToR Holon & Ao Hoje #eld w4 Y
A 3] et AR A0 HIHA A= oheat Zo
(Table 1 & Table 2).

=

Design + Construction

s

Table 1. LEED v4.1 for Cities & Communities (Plan & Design)

. Cities ‘ Communities
Assessment Sections

Possible Points

Integrative Process 5 5
Natural Systems & Ecology 13 13
Transportation & Land Use 18 18

Water Efficiency 12 12
Energy & Greenhouse
Gas Emissions 31 31
Materials & Resources 11 11
Quality of Life 10 10
Innovation 6 6
Regional Priority 4 4
TOTAL 110 110
40-49 Points | 50-59 Points | 60-79 Points | 80+ Points
CERTIFIED SILVER GOLD PLATINUM

Table 2. LEED v4.1 for Residential (Multifamily)

Assessment Sections POINTS
Integrative Process 1
Location & Transportation 15
Sustainable Sites 10
Water Efficiency 12
Energy & Atmosphere 34
Materials & Resources 13
Indoor Environmental Quality 16
Innovation Possible : 6
Regional Priority Possible : 4
110
TOTAL POINTS POSSIBLE
POINTS
40-49 Points | 50-59 Points | 60-79 Points | 80+ Points
CERTIFIED SILVER GOLD PLATINUM

TA B A AALE] 9] 8- 87 FE(SECTION) 2
107119] H4> R (Prerequisites) & 23712] 34 ]
H(Credits)Z 74 % WHH 729 A9 97 £
9] 162 A3 & 38709 4 AR LA,
3] 7Hser 37 1108 71E 2.2 Q15(40-497), 4
H(50-59%), ZE(60-7974), S| (80 o]
O] THOE HItE= AlAFo|t

9) SITES (The Sustainable Sites Initiatives)

=9 FE A&7 S A LH (SITES
v2 Rating System)< 20054 w|= 277} &3
(American Society of Landscape Architecture)”}
A27h5 R B xS Tho| S5t WA
e o Sl A=Y B QlAlskaL, EAL
2 tf 5] gojgH & £& op Y SHAIE (Ladybird
Johnson Wildflower Center), #]= A &Y &3
(United States Botanic Garden) & 7 2009¢
Sustainable Sites Initiative (SITES)2h= Q1= 4|
£ sk o (Lee 2016), o]5 A28 9F 160
N ZRAEES o= AIY, A55 AA 20149
SITES v2 Rating System & Reference Guide® 7}
HE) A tHGreen Business Certification Inc., ©]3}
GBCI 2014).

SITES &% F7to] Ade7
goll ol Sl A vlAl= &4 FFE
A, Be o2 HEd AA, AlE, o
glElojogit= A& AR g zragoln &
7FsE A A Ao s W 318 e Qe ¥
SAE Ao rA T, 7 5 AR 2 7]
SHI}RRE Hoh Qbdstal E3F A&k BEatE
& Sl Alaglelet & 4= )lth(Chun 2020).

Table 30 Lebd uke} o] 107§ F-2(SECTIONS)
9] 187})9] B4~ A #(Prerequisites)?} 487112 Al
A3 (Credits) 2 A= 0] 9lom, gAl/do] mE Al
HAE R By H4(9%)7F 714 3200
W7z F(70), AH(85%), TE=(1004),
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Table 3. SITES v2 RATING SYSTEM Table 4. Detailed indicators by Group of Assessment Criteria
Assessment Sections No. Index Points Group of Assessment Criteria
— - SECTION - - - -
. Prerequisite | 4 | Required Required Indicators | Selective Indicators
Site Context - -
Credit 3 9-13 Ratio to Urban
— : Slope Land U
Pre-Design Assessment + | Prerequisite 3 | Required a. s¢
Planning Credit 1 3 Altitude Ratio to Use
— ; Conversion
. . Prerequisite | 2 | Required Development - -
Site Design — Water - Relevance Distance from Ratio to near
Credit 4 16-23 Developed Site Urban Land Use
Site ]\)/esign - Soil + Prerequisite | 3 | Required Distance from Level of Land Value
‘egetation it 25-4 . e O E——
£ - Cred1' : ? N > 'Od Public Facility | Distance from Road
i ion — i rerequisite equire
e Degleglzlcti(l:flaterlals . i : Ratio to Land Area Ratio to Arable Land
Credit 9 18-41 prepared
Site Design — Human Prerequisite | — | Required Ratio to High Grade . .
Health + Well Being Credit 11 | 2730 of Ecological Ratio to Agriculture
— - Land promoted
c . Prerequisite | 3 | Required Naturalness
onstruction Credit 4 11-17 Ratio to Public Ratio to High Grade
' . Prorequisitc | 2 | Required Area regulated of Forest Stand
Operations + Maintenance - Ratio to
Credit 5 14-22 Conservation .
=y ; Rel Mountainous
Education + Performance | Prerequisite | — | Required clevance District conserved
Monitoring Credit 3 10-11 . Distance from Land
Innovation or Exemplary | Prerequisite | — | Required D;)stabrll‘cesf'rtom Area prepared
ublic Site
Performance Credit 1 | 3-9 bonus regulated Distance from
10 Secti Prerequisite | 18 | Required River-Lake-
ections i
Credit | 49 | 136-209 Reservoir
: : : Distance from
Total 200 Points (9 b t bl
otal oints (9 bonus point possible) Seashore

Certified Silver Gold Platinum
(70 Points) | (85 Points) | (100 Points) | (135 Points)

A AxHA7) 100m X 100me] 32 gk, £2|24
3. 2ol TR ¥, MEN XY Y 7IE Bhe] AL WA R 4 — AEE Hoh

[= S

7)1E AR — A3 UM A — EAE A

DA A8 g g s g4y -

EAAYHE7H= A HES] e HsA o] x| &7t Hr 22 . A 32.0] UA| 2 o] 2o} B}
T NS BAsal 7l ®Ho] 23tk = A A | oA L2 X E(Required Indicators)= 7
2.3 e SEHAAE 53] flste] B %)/ (Development Relevance)®] 7-$- AE, %11,
of A =4S EAS AR 1L 7] AR 2ke] Ag], Zam A dTte] A7l So|,
glsto] 7 BA7} 2= S A A A 7HAE et dbH WA A A (Conservation Relevance)2] 49 7
o7 HIFIO BH EA|- 7| EAYE = ¥ A WA ve A AAE AISTE ulg TA
SHAU A BeAIES Yetehs Aol A FAA S WAue TAFAA DT} Aa Solrk
AAA wt ZAE Algstr] fiste] AAsH= 7 (Table 4)
ZZ Ao tHMOLIT 2018).

Ex)0] AW DAkl 2 AjES K ow 2) AR AZE AFA=
ote|, Akoty LA T A|9ofof wel Fadh - 2 Ao e ASE ASAE ARAE
o= ARGIZ Al 4= glom Axpee] o] Bt Ao A B = A E FAE AEHE ASA
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Table 5. G-LEED 2016 for Residential Area (Apartment) ), T3 R HA S 2 A R HA O] {0HAIE o]
Assessment Sections POINTS Aol ol WAL R x|uto]ojok 31, 1 FH
Land use & Transportation 16 S Eko|u} A Eok El B yaR Iz 3
ey & oTon o ofoF FITHMOLIT 2021), B3 AA15:2F 8 374, 4]
Materials & Resources 5
Mo g A2 A WA o] AFA Y 2AF dl o]
Water Cycle 14 H‘l“o, 2ol S42% 29| ot 4 9
a1 =0 =
Operation & Maintenance 9 SN} A B4 5= skl ot
Ecological Conditions 20 SHH, 2AAA 7| EoA AL Sl AlEAl 2
Indoor Environmental Quality 21 A& 913} el 2| 7oLt kx| dle]| Qlo] A g 213}
House Quality(lS items) Description A oA 2AL 93t AA7ZS 2 A4z, A
_—— DO R, ABNE@RY A, A
TOTAL POINTS (~Bonus) EAo] &A%, A EATAA L, eEeH &
50+ Points | 58+Points | 66+ Points | 74+ Points A=A S, Bej=3A1 g, HEA LA 249419, A
Common Good Great Excellent A 2AAE, oWUE A, A5AL A4 5
Green 4th Green 3rd Green 2nd Green 1st o] FAE 0] QITHMOLIT 2018).
- [¢] Z
AZVEMOLIT 2016)% AESHAT 4% 7748 4 49 AHEAS A3
ZEEEFNY AFLIES EAOlG W HE  ANEAE ARk 340 mA8, 2757 5o
@7 34 A#), oA 2 eHF e H(Z4 A& VN Z QI FAE FREoIU s AREe] F7tsto]
PR AT ), AR D AAEDE AT V) + ) mANL 2 L A 7] PEET o) E
A A3 57), B He (e A U+ #Y A Ao LAAH, B 5 715 Hslof 288k e T
E ), AR @5 AR V) + S0 AR B, FH FAF BA A A0 T L A
AEjEE (s A VR + 4 23 37), AUk Ao 24 el =yEen, AHuAes
(@A A3 971), FAA A AA G 7HE ) 5o A A F AR A 7] B A5l S
Z o] RolA glom, HUA Heg st T4 = B¢ "Ao] AA|eh= BIEEA 6] A BA
(103~122)7]1F 0.2 747 o4, H¢(a™IsH), iR 7Iees S4% a4 e AeuAEn
66701, S 953), 584 o4, $(1 3 HSFRAGFH WACIA AL F BER AHakt
st
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Table 6. Leed for Cities & Communities: Plan & Design

INTEGRATIVE PROCSS POSSIBLE : 5 POSSIBLE : 5
Prerequisite Integrative Planning and Design Process Required Required
Credit Green Building Policy and Incentives
NATURAL SYSTEMS & ECOLOGY POSSIBLE : 13 POSSIBLE : 13
Prerequisite Ecosystem Assessment Required Required
Prerequisite Construction Activity Pollution Prevention Required Required
Prerequisite Green Spaces Required Required
Credit Natural Resources Conservation and Restoration 5 5
Credit Light Pollution Reduction 2 2
Credit Resilience Planning 6 6
TRANSPORTATION & LAND USE POSSIBLE : 18 POSSIBLE : 18
Credit Compact, Mixed Use and Transit Oriented Development 6 6
Credit Walkability and Bikeability 4 4
Credit Access to Quality Transit 2 2
Credit Alternative Fuel Vehicles 2 2
Credit Smart Mobility and Transportation Policy 2 2
Credit High Priority Site 2 2
WATER EFFCIENCY POSSIBLE : 12 POSSIBLE : 12
Prerequisite Integrated Water Management Required Required
Prerequisite Water Access and Quality Required Required
Credit Stormwater Management 5 5
Credit Wastewater Management 5 5
Credit Smart Water Systems 2 2
ENERGY & GREENHOUSE GAS EMISSIONS POSSIBLE : 31 POSSIBLE : 31
Prerequisite Power Access, Reliability and Resiliency Required Required
Credit Energy and Greenhouse Gas Emissions Management 15 19
Credit Energy Efficiency 4 4
Credit Renewable Energy 5 6
Credit Low Carbon Economy 4
Credit Grid Harmonization 2 2
MATERIALS & RESOURCES POSSIBLE : 11 POSSIBLE : 11
Prerequisite Construction and Demolition Waste Management Required Required
Prerequisite Solid Waste Management Required Required
Credit Organic Waste Treatment 2 2
Credit Recycling Infrastructure 5 5
Credit Responsible Sourcing for Infrastructure 2 2
Credit Smart Waste Management Systems 2 2
QUALITY OF LIFE POSSIBLE : 10 POSSIBLE : 10
Prerequisite Demographic Assessment Required Required
Prerequisite Social Infrastructure Required Required
Prerequisite Economic Growth Required Required
Credit Affordable Housing 2 2
Credit Public Health 6 6
Credit Emergency Management and Response 2 2
INNOVATION POSSIBLE : 6 POSSIBLE : 6
Credit ‘ Innovation 6 6
REGIONAL PRIORITY POSSIBLE : 4 POSSIBLE : 4
Credit ‘ Regional Priority 4 4
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2) LEED v4,1 RESIDENTIAL (Multifamily)

[kl

AR, B3+8 A2 (Integrative Process) & :
ZAE go| B3t A0 ZRAAQL ANES B =
ZAE o H2|o| AZL B3} HT Aoz o3
AL, EA SRSk A T
]

E4, 9% 9 2% (Location and Transportation)
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Table 7. Leed v4.1 Residential: Multifamily

INTEGRATIVE PROCSS 1
Credit Integrative Proces 1
LOCATION AND TRANSPORTATION 15
Credit LEED for Neighborhood Development Location 15
Credit Sensitive Land Protection 2
Credit High-Priority Site 1
Credit Access to Quality Transit 5
Credit Surrounding Density and Diverse Uses 3
Credit Bicycle Facilities 1
Credit Reduced Parking Footprint 1
Credit Electric Vehicles 2
SUSTAINABLE SITES 10
Prerequisite Construction Activity Pollution Prevention P
Credit Site Assessment 1
Credit Protect or Restore Habitat 1
Credit Open Space 1
Credit Rainwater Management 3
Credit Heat Island Reduction 2
Credit Light Pollution Reduction 1
WATER EFFICIENCY 12
Prerequisite Water Use Reduction

Prerequisite Building-Level Water Metering
Credit Water Use Reduction 10
Credit Water Metering 2
ENERGY & ATMOSPHERE 34
Prerequisite Fundamental Systems Testing and Verification P
Prerequisite Minimum Energy Performance P
Prerequisite Energy Metering P
Prerequisite Fundamental Refrigerant Management P
Credit Enhanced Commissioning 6
Credit Optimize Energy Performance 18
Credit Whole Building Energy Monitoring and Reporting 1
Credit Grid Harmonization 2
Credit Renewable Energy 5
Credit Enhanced Refrigerant Management 1
Credit Efficient Hot Water Distribution Systems 1
MATERIALS & RESOURCES 13
Prerequisite Storage and Collection of Recyclables P
Prerequisite Construction and Demolition Waste Management Planning P
Credit Building Life-Cycle Impact Reduction 5
Credit Environmentally Preferable Products 6
Credit Construction and Demolition Waste Management 2




Table 7. Continued

INDOOR ENVIRONMENTAL QUALITY 16
Prerequisite Minimum Indoor Air Quality Performance P
Prerequisite Combustion Venting P
Prerequisite Garage Pollutant Protection P
Prerequisite Radon-Resistant Construction P
Prerequisite Interior Moisture Management P
Prerequisite Environmental Tobacco Smoke Control P
Prerequisite Compartmentalization P
Credit Enhanced Compartmentalization 1
Credit No Environmental Tobacco Smoke 1
Credit Enhanced Indoor Air Quality Strategies 4
Credit Low-Emitting Materials 4
Credit Indoor Air Quality Assessment 2
Credit Thermal Comfort 1
Credit Daylight and Quality Views 1
Credit Acoustic Performance 2
INNOVATION POSSIBLE : 6
Credit Innovation 6
Credit Accredited Priority p
REGIONAL PRIORITY POSSIBLE : 4
Credit ‘ Regional Priority 4
9tk of YA F A ouiA] 2ere] ThRet Wt 2
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Table 8. Assessment Criteria by Setions in SITES v2 Rating System

Section 1 : Site Context

Prerequistes / Credits

Title

Possible Points

P11 Limit development on farmland

P12 Protect floodplain functions

P13 Conserve aquatic ecosystems

P14 Conserve habitats for threatened and endangered species

ClLS5 Redevelop degraded sites 3~6
Cl.6 Locate projects within existing developed areas 4
Cl7 Connect to multi-modal transit networks 2~3

Section 2 : Pre-Design Assessment + Planning

Prerequistes / Credits

Title

Possible Points

P2.1 Use an integrative design process

P22 Conduct a pre-design site assessment

P23 Designate and communicate Vegetation and Soil Protection Zones

C24 Engage users and stakeholders 3

Section 3 : Site Design - Water

Prerequistes / Credits

Title

Possible Points

P3.1 Manage precipitation on site

P32 Reduce water use for landscape irrigation

C33 Manage precipitation beyond baseline 4~6
C34 Reduce outdoor water use 4~6
C35 Design functional stormwater features as amenities 4~5
C3.6 Restore aquatic ecosystems 4~6

Section 4 : Site Design - Soil + Vegetation

Prerequistes / Credits

Title

Possible Points

P41 Create and communicate a soil management plan

P42 Control and manage invasive plants

P43 Use appropriate plants

C44 Conserve healthy soils and appropriate vegetation 4~6
C45 Conserve special status vegetation 4
Cc4.6 Conserve and use native plants 3~6
c4.7 Conserve and restore native plant communities 4~6
C48 Optimize biomass 1~6
Cc49 Reduce urban heat island effects 4
C4.10 Use vegetation to minimize building energy use 1~4
Cc4.11 Reduce the risk of catastrophic wildfire 4

Section 5 : Site Design - Materials Selection

Prerequistes / Credits

Title

Possible Points

P51 Eliminate the use of wood from threatened tree species
Cs52 Maintain on-site structures and paving 2~4
C53 Design for adaptability and disassembly 3~4
Cs4 Reuse salvaged materials and plants 3~4
CS55 Use recycled content materials 3~4
Cs.6 Use regional materials 3~5
Cs5.7 Support responsible extraction of raw materials 1~5
Cs58 Support transparency and safer chemistry 1~5
Cs5.9 Support sustainability in materials manufacturing 1~5
C5.10 Support sustainability in plant production 1~5
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Table 8. Continued

Section 6 : Site Design - Human Health + Well-Being

Prerequistes / Credits

Title

Possible Points

ce6.1 Protect and maintain cultural and historic places 2~3
C6.2 Provide optimum site accessibility, safety, and wayfinding 2
C6.3 Promote equitable site use 2
Co4 Support mental restoration 2
C6.5 Support physical activity 2
C6.6 Support social connection 2
ce6.7 Provide on-site food production 3~4
C6.8 Reduce light pollution 4
C6.9 Encourage fuel efficient and multi-modal transportation 4
C6.10 Minimize exposure to environmental tobacco smoke 1~2
C6.11 Support local economy 3

Section 7 : Construction

Prerequistes / Credits

Title

Possible Points

P7.1 Communicate and verify sustainable construction practices

P72 Control and retain construction pollutants

P73 Restore soils disturbed during construction

C74 Restore soils disturbed by previous development 3~5
C75 Divert construction and demolition materials from disposal 3~4
C7.6 Divert reusable vegetation, rocks, and soil from disposal 3~4
C17.7 Protect air quality during construction 2~4

Section 8 : Operations + Maintenance

Prerequistes / Credits

Title

Possible Points

P8.1 Plan for sustainable site maintenance

P82 Provide for storage and collection of recyclables

C83 Recycle organic matter 3~5
C84 Minimize pesticide and fertilizer use 4~5
C85 Reduce outdoor energy consumption 2~4
C8.6 Use renewable sources for landscape electricity needs 3~4
C8.7 Protect air quality during landscape maintenance 2~4

Section 9 : Education + Performance Monitoring

Prerequistes / Credits

Title

Possible Points

Co.l Promote sustainability awareness and education 3~4
C9.2 Develop and communicate a case study 3
co93 Plan to monitor and report site performance 4

Section 10 : Innovation or Exemplary Performance

Prerequistes / Credits

Title

Possible Bonus Points

C10.1 Innovation or exemplary performance 3~9
Total Estimated Points (Except Bonus) 200
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