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ABSTRACT

KEYWORD

Purpose: Biotope Area Ratio(BAR) is in the spotlight as an important indicator for improving the quality of the
urban environment, and the construction sector, which occupies a large area in the city, also allocates a large part as
a G-SEED evaluation item. However, despite the number of green building certification cases increases and green
infrastructure technology advances, BAR calculation method or standard does not take into account realistic
conditions, so this study proposes improvement plans based on two major limitations. Method: To examine the first
of the two issues to be addressed in this study, the scope of calculating BAR was reviewed, and problems were
derived, and improvement measures were proposed through DB construction and descriptive statistics on the
certification status of sites where the G-SEED evaluation was conducted. Second, in order to propose an
improvement in the conversion area for planting type, we analyze research trends related to carbon uptake in Korea,
analyze differences in carbon uptake according to tree species and size, and propose a adjustment plan accordingly.
Result: In the method of calculating BAR based on the existing land area, a modified equation additionally
considering the statutory site coverage ratio was proposed, and the change in the results of the existing certification
case according to the modified equation was reviewed. It was proposed to readjust the converted area of the planting
type in consideration of the amount of carbon uptake that changes according to the tree species and size.
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Table 1. Coefficients of variation by standard and biotope area

factors
Coefficient of variation
G Factor Total Resi.de‘ntial Non-re‘:siflential
sample building building
(n=60) (n=30) (m=30)
Land area (m?) 1.25 0.83 1.80
Floor area (m?) 1.10 0.86 1.43
Standard| Statutory SCR* (%) 0.28 0.32 0.10
area SCR (%) 0.52 0.34 0.18
Gross floor area (m?) 1.16 0.87 1.30
Floor area ratio (%) 0.75 0.37 0.64
Biotope Biotope area (m?) 1.33 0.87 1.75
area Biotope area ratio (%) 0.27 0.12 0.33
Biotope area grade 0.29 0.19 0.35

*SCR: Site Coverage Ratio

(b)

Fig. 1. Probability density for G-SEED cases (a) SCR, residential,
(b) SCR, non-residential, (c) SCR versus statutory SCR, residential,
(d) SCR versus statutory SCR, non-residential
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Table 2. Correlation between standard and biotope area (Total sample)
Land area | Floor area Statuto; (e Floor area Biotope Biotope. Biotope
Factor () @) | SCR (-;yo) SCR (%) a::((:}) e | e (xl:f) ar"z, A‘;‘m i g:lde
Land area (m®)
Floor area (m?)
Statutory SCR (%) -0.35 -0.13
SCR (%) -0.59 -0.38 0.69
Gross floor area (m?) -0.35 -0.45
Floor area ratio (%) -0.40 -0.31 0.34 0.60 -0.09
Biotope area (m?) -0.37 -0.60 -0.39
Biotope area ratio (%) 0.43 0.32 -0.38 -0.57 0.44 -0.16 0.51
Biotope area grade -0.23 -0.22 0.10 0.20 -0.30 -0.07 -0.30

Table 3. Correlation between biotope area index and biotope area assessment factors

Biotope area (m’)

Biotope area ratio (%)

Biotope area assessment factors

Total | Residential | sl:ioel:l-ti o | Totl | Residential resll"e’:ﬁal
Natural ground green area 0.89 0.84 0.82 0.58 0.72 0.27
Water space 0.32 0.19 0.76 0.25 0.23 0.11
Artificial ground green area (soil depth = 90) 0.95 0.94 0.83 0.38 0.20 0.14
Artificial ground green area (soil depth < 90) 0.34 0.26 0.67 0.14 0.16 0.02
Coverage Rooftop greening (soil depth = 40) -0.01 -0.06 0.54 0.06 -0.26 0.55
type Rooftop greening (soil depth < 40) 0.15 0.07 0.63 0.09 -0.03 0.21
Permeable pavement on entire surface 0.09 0.00 -0.01 0.03 -0.20 0.09
Partial pavement or permeable pavement with no plants 0.30 0.11 0.56 0.18 0.08 -0.04
Wall greening -0.12 - 0.00 0.14 - 0.39
Linked area to rainwater storage & infiltration facilities 0.66 0.76 0.39 0.18 0.14 0.28
0.3m < Tree height < 1.5m 0.26 0.19 0.21 0.24 0.27 0.41
1.5m < Shrub height 0.13 0.08 0.30 0.13 0.26 0.02
1.5m < Tree height < 4.0m 0.24 0.09 0.32 0.21 0.05 0.21
Planting < < :
type Trii) Iﬁei;ht 12cm < Erzr:st_dzxteija?x’s Width 0.23 0.12 ) 025 025 )
= -
5.0m < 18cm < ﬁffsfdﬁﬁf?f)f’g Width 0.04 012 i 023 011 i
. = -
e bt 25cm < ﬁzr:st_dgﬁteija?ﬁjs Width 021 015 ) 0-24 028 i
A Aol 2ol gt AeHA- B HAEN v EFF H AR A E7h e Ao 2 wobech AeHA Eo] BE-43 2 A H
9087 SRIAS UST AR AL, YBALED YA DIAE 29 GO HAE By AREA w8
90 ol ol A 7+ 0.89, 0.95% 75t o =S HFlon, o] 99 T8 52 s gt AeH A FH RSt Ao 5
e 8452 A s ARE7T vl Hob & B o] 74T ﬂ-ﬂﬁ}.
= B A& 05 AAGE 2450 diFE &4 ASAH A 9 A& g8 X5 AR AH(Fig. 1), #7418
WHAE Bon AR =27, QIgAd B4 90 o) oA A5EL AW 20% 72 w2 FEUEE Hlor HlTﬂﬂ
-0.62, -0.51= et AR Yehllth. 748 S5 A = 4 AHEL 52% 7 22 GELES Hepdloh W25 o
Alo] 20k H23t FFE HALH H|FA§ 52 Aole vl H] &0l tiet & 2 HE 2 TGN 54%, ¥lF 78
A B2 aaolA o] FUBAS EYol wheh oheft AA 919 A 81% oA 22 a2 B ol2e At 5718
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TS AR 2 AP PThE Aol 997t qlek £119 ’9= 7] E
RNENHAE (%) = Aed (m? %100 (Eq. D Ao 2 2 v
daEl)= - A NAAA (m?) q. G-SEED HHA g4 A 5= 0.3~1.5m, 1.5~4m, 4~5m
Zroll 5~6mell tiek MRt F7skl=t, 71E o] Hevt 27
A Elm A= 710 2] ASte] AAE AolB g o]E ZATH AL A AAE
ﬁﬁﬂ]?ﬂ@%xﬂﬂ—?%: El;q—;gﬂ(?) (Eq. 2) ] Oﬂ—’]%o}oq =76 A ] - ]E = T%lﬂoﬂi <}
100— HA A= & (%) 9 IEEHe 2ATETG QA o fEE AAE HE 24
ohx] o1 It 2 ARESHITh o, S~6mell et Ml dog &
E3 7% S WAAG AAE e 7|20 agge gAst TR ACIER SAE 5 A
7] §15) 2 oA E Aehd AR A E A n4E Bo S v Hloletel A7 71Eel peh 2 qre] e & Sled 1€t
oz 7|29 A=A/} SAR SRATNE B2 4 g ofe 2Ol HEed A5 22 duAS Foig A 0.3<
7178 A4 2 AtstATH Table 4.). HCLS 73bef] et G Bl A5 Bt Tagadda wojatel
AotE AejHAS A 14z Wb WA varyy 22 AT 5 Uk o] A4, 0.3<HCLS 7 A 7] 311 0.1
Aolma ZA9} H|ZA 0] Brlr|2e FHE W Q7} 97 Hol A o] FA =11, 1.5<H4.0 F7Fol| A 0.97F Fof 7]& 3x<l 0.39]] H9)
29n =3} Balsh] 2o 7|%0 2 B 4 9l AAL A4 3u) AF5ot o 4.0<HC.0 FRFell A= 3.00] Elo] 7]& gt &
ok A 2-¢ Bl A8 A FA4 AZEL 7|20 v]e] B 0.13 dafAl = A& st = WA Hlo] Aol A7 7|2 HAagd
59 FF0R Agtgon, NEAS DEE SF |z v 03SHAS T RS HAgsd S 7w o s she oln @
0.32 53 5F02 AgE|o] Brpa WA o 7|2 Sguke]  AYHA 24 AP b A 03<HCLS #3belA 4= 0.1,
ztol7} A4] Fg& 1T 4 AT
Table 5.9|A = 7|12 g7hAl o) =23 A28 Frpakzlo] &= .
aple 01}_1 ] o]’o;1—’] sa A g7t ol 54 (a) Deciduous tree
AE vusteth. £AG 459 4% $HE THL V& H8 200
Al BAF1.21, BFHAL 110 2 A 2 53 &o] 20| w03 o 150
W, HFAE 4522 $49 T 71E A8 Al 24 1.29, 28 =
WA 113 2 A 7 53 Ao 450] wobA 712 B7h by ) 160
sto] 271/8)F7) A%E 0| 57 WA} 20| FFLFEAL Y 140
A 4 9deiek. 2 120 -
S 100
- —T—
3.2. AAGY AEA AL ARb 2 g0 B
23404 HES F A Ao whg ol4tsledA Fo4gs HE e 60 =
= Fig. 3.3} Zo] AHHAE $1 {9 H L 55F SYU= 4 40
Edto] S A x4 7158 vigdstaat sttt 71&9) ghat A 20
o] &=5] 27 7|20 AXSHE 401 7] Fe whet vl o2 7t 0 —p—
< Fogctd, AAE FAHAL 5] dA A 7HA] Q] gHAS
ETO:]ME]' s H = T —’] l:]ﬂ—l ]' ] =] .0.3<H<1.5 .1.5<H<4 |:|4€H<5 D5<H<6
Table 4. Suggestions for changes in grade standard (b) Evergreen tree
Existing Modified 200
Grade Residential Non-residential 180 —
building building Integrated 160 :
1 55%~ 40%~ 0.9~
140 :
2 45~55% 35~40% 0.75~0.9 -
3 35-45% 30~35% 0.60~0.75 2 120 _
4 30~35% 25~30% 0.45~0.60 8 100 °
5 5~30% 5-25% 0.30~0.45 < g0 -
. . . 60
Table 5. Grade changes according to change in assessment expression
) Residential building | Non-residential building 40
Comparison of (1=30) (0=30)
grade changes 20
Existing | Modified | Existing | Modified 0 =
Average 3.53 3.40 393 3.62
Variance 046 121 L9 129 . I0.3<H<1.5 H15<H<4 E|4=:'H<5 Hd5<H<6
— Fig. 3. Changes in CO, uptake of (a) Deciduous and (b) Evergreen
Standard deviation 0.68 1.10 1.39 1.13 trees according to DBH
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