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ABSTRACT

KEYWORD

Purpose: In Korea, since industrialization through compressed growth in the 1970s, population growth and urban
concentration have emerged, resulting in a variety of environmental problems. Among them, fine dust has recently
been recognized as a serious environmental problem, raising its risk and alertness. In the construction sector,
pedestrian-first outer space was planned in low-rise areas to remodel sustainable apartment complexes. This method
is the right way to create a pleasant external environment in an apartment house by creating an open space and
recording in an external space. Method: In this study, a study was conducted on the arrangement of low-rise plants
to reduce fine dust in one apartment complex where remodeling was conducted. Trees those are effective in reducing
fine dust have the ability to absorb fine dust and settle fine dust when it rains. In particular, conifers were found to
have better performance than broad-leaved trees. We selected two types of conifers and set up an equation for how
much fine dust remains depending on the planting density. Result: The conclusions of the study are as follows. First,
the microclimate environment was improved due to changes in the low-rise space when remodeling old apartments.
Second, the rate of fine dust removal in the complex was found to be effective when setting up trees and shrubs as
coniferous trees that are excellent for reducing fine dust. Third, if the wind speed is maintained at a certain speed, it
is excellent for reducing fine dust. This study is meaningful in suggesting the right external space landscaping
measures in the "Seoul Metropolitan City Remodeling Policy Direction," which will make the low-rise a
pedestrian-centered nature-friendly space when remodeling old apartments in the future.
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Table 1. Current status by year of use of apartment houses in Seoul

Number of Number of Number of

complexes buildings households

Total 4,177 20,080 1,529,618
Less than 5 years 249 1,841 142,558
5~10 years 406 2,805 178,271
10~15 years 897 3,612 241,256
15~20 years 963 3,775 310,427
20~30 years 953 3,899 387,204
30~40 years 573 3,542 235,268
40~50 years 126 587 33,639

More than 50 years 13 19 995
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Ssangyong Yega Classic N

Floor area ratio increase
(less than 80%)

[ Banghae Ssangyong |
, YegaClassic O e
Fy— sl
Location Apartment name
Ichon-
. chon-dong, Ichon Royal Mansion
Yongsan-gu
Ichon-d i
2 chon-dong, Ichon Doosan Weve Fresium Apartment
Yongsan-gu
Bangbae- i
3 a;lego Casofi;lg, Bangbae Ssangyong Yega Classic
B —
. angbae-dong, Bangbae Avenue
Seocho-gu
Dangsan-dong, i
Y 1
5 Yeongdeungpo-gu Ssangyong Yega Classic
Changjeon-d i
6 angjeon-dong, Central Heights
Mapo-gu
Dogok-
7 ogok-dong, Dogok Ssangyong Yega Classic
Gangnam-gu
8 Hyeij[l'zzzl-(;ong, Bamsum Ssangyong Yega Classic
9 Ahyeon-dong, Yemiwon Apartment
Mapo-gu
10 Gwang]ar}g-dongv Walkerhill Prugio
Gwangjin-gu
Daechi-
" acchi-dong, Daechi 2 Woo Sung
Gangnam-gu
| | Cheongdam-dong, Cheongdam Raemian Roy View
Gangnam-gu Apartment
Cheongdam-d
13 congdam-dong, Cheongdam I-Park
Gangnam-gu
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Table 3. Business

overview of Dangsan-dong S apartment

Site plan

Content
Location 34, Dangsan-ro 31-gil, Yeongdeungpo-gu, Seoul
Ord . . .
Organize;tion Peace Apartment remodeling Housing Association
Construction 2008.7.16~2010.7.15.
Period

Local District

Semi-industrial Areas

Intended Use

Apartment House (APT)

Building
Structure

Reinforced Concrete Structure
(Rahmens Structure + Wall Column Structure)

Construction
Information

Three buildings, 284 households,
Horizontal&Vertical Expansion, Two New
Underground Parking Lots

Table 4. Dangsan-

dong S apartment remodeling : Before & After

Before Remodeling After Remodeling
Building Area 2,021.17m’ 3,552.00m’
Building 15.39% 27.00%
Coverage
Total Floor Area 25,375m' 42,785’
Rate of Building 175% 243%
Volumn to Lot
Parking spaces 58 285
Type of Pyung 22/28/34 pyung 28/34/41 pyung
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Sortation Name Tree count Ratio(%o)
A. Pine 44 19.6
Conifer B. Nut pine 30 13.4
C. Ginkgo 26 11.6
D. Maple 40 17.9
E. Lagerstroemia 38 17.0
Broad- F. Oak 20 8.9
leaved G. Magnolia 4.0
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Table 6. ENVI-met modeling data
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Table 7. Tree of fine dust reduction type

Tree
Image ! F “...q,.: '
Conifer! Poefiieredt
Scientific Cor.sican Ficld Maple Hybrid Juniperus Pinus
name Pine Poplar | Formosana | Bungeana

Deposition
PMI10 |44.85mg/m’ | 16.28mg/m’ | 30.57mg/m’ | 49.14mg/m’ | 24.36mg/m’

PM2.5 |12.24mg/m’ | 4.58mg/m’ | 6.11mg/m’ | 4.19mg/m’ | 2.94mg/m’

Image j ;
Scientific | Platycladus P. . . . F.
o, — name Ori)c;ntalis tabuliformis P. orientalis|F. sogdiana rhynchophylla
CF file Setting Deposition ‘ ‘ ‘ ‘ ‘
Temperature (°C) 27 PM10 24.79mg/nzf 0.59mg/m: 0.45mg/m: 0.34mg/m: 0.32mg/m:
Wind Direction (deg) / Wind Speed (m/s) 31917 07 PM2.5 | 2.90mg/m’ | 0.47mg/m’ | 0.24mg/m (_).ISmg{m 0.16mg/m’
Minimum Temperature(°C) / Time(hh:mm) 0/ 07:00 mage E :
Maximum Temperature(°C) / Time(hh:mm) 53/ 16:00 Pl
Minimum Humidity(%) / Time(hh:mm) 51 / 16:00 Scientific
Maximum Humidity(%) / Time(hh:mm) 82.6 / 04:00 name A. triloba | P. persica pennsylvanica] tomentosa Biloba
Concentration of Ultrafine Dust (PM2.5) in Yeongdeungpo-gu Deposition

PMI0 | 0.32mg/m’ | 0.25mg/m’ | 0.12mg/m’ | 0.20mg/m’ | 0.14mg/m’
PM2.5 | 0.14mg/m’ | 0.1lmg/m’ | 0.10mg/m’ | 0.08mg/m’ | 0.08mg/m’

17:00 18:00 19:00
164ug/m’ 185ug/m’ 176/g/m’
Surface Surface Area(m’) Surface Rate(%)

A. Concrete Brick 5588.3 58.3
B. Lawn 3012.7 31.5
C. asphalt 336.5 3.5
D. Concrete 261.1 2.7
E. urethane 255.8 2.6
F. Wooden Deck 125.2 14

Sum 9579.6 100.0

Shrub
e £
: Boitond
ientifi Leyl . Ei . . i
Scientific eyland ‘Whitebeam uonmus S. japonica Sort?anfi
name Cypress Japonicus Sorbifolia
Deposition

PM10 |59.28mg/m’ | 4.00mg/m’ |24.84mg/m’ | 0.62mg/m’ | 0.15mg/m’
PM2.5 |11.21mg/m’| 5.10mg/m’ | 3.10mg/m’ | 0.39mg/m’ | 0.08mg/m’
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IFARE IIARANT RS Tor SUIAABL WS ghro) pEa wEe AT o] F AR L 20]HEA
Aot A4 ol A4 7217t oF 1.2km(F5) F& HolA e 527 HEFS AE51] Yste] WEE0| Corsican Pinedt THE5 0]
FBE20 AR E ol gttt CFohd2 th& Table 6.7 £, 1] Leyland CypressE 420 2 A45}9c},
715 7ol IN xhd 2ls fiet R R o] A7) 147x147x70 2 u AR S &o T ADE AR, v 3%
Grid= ddotglom, A7 i 1.0m= Adotal qidA] 3 =+ FEEFHOINTH46]. s’ e AZA o2 R E ulAH7] it
Table 8. Criterion of calculation to plant density
Blocking Type Reduction Type ‘Windroad Type
Plant Density Adequate Plant Density Plant Density Adequate Plant Density Plant Density Adequate Plant Density
Forest ENVI-met Forest ENVI-met Forest ENVI-met

Service Simulation Service Simulation

Service Simulation * * i
\
L

0.1 0.1 l } 0.05 0.06
\
1

tree/m’ tree/m’ * tree/m’ tree/m’

Eq. 1) v=21175 x Stie Area] — ¥[2.06 X Wind Speed] — Y[ Corican Pine Densityofplants < 8.5]+ [< ylandCypress Densityofplants X 7.8]

(a) (b) (©
Remaining Amount of Ultrafine Dust by Plant Density (Y)

0.2 0.25
tree/m’ tree/m’

= Average concentration of Ultrafinedust (a) — Reduction of Finedust due to Wind Speed (b) — Deposition of Finedust in Plants (c)
(a) * Average concentration of ultrafine dust (PM2.5) in the Site area

(b) : Correlation Coefficient of Annual Wind Speed and Ultrafinedust Concentration over the last 10 years X Wind Speed [47]
(c) : Tree(Corsican Pine, 8.5ug/nt, 12.24mg/uiday), Shrub(Leyland Cypress, 7.8ug/m’, 11.21mg/m’-day)

Table 9. ENVI-met simulation results

Sortation Unit Current Situation Blocking Type Reduction Type ‘Windroad Type
Max. 7.66 7.86 7.79 7.86
G.L+0.9m Min. 5.49 5.55 5.41 5.47
Average 6.74 6.73 6.69 6.72
Max. . 7.16 7.37 7.32 7.38
Temperature | G.L+1.5m Min. C 5.19 5.19 5.15 5.16
Average 6.19 6.23 6.22 6.23
Max. 6.49 6.71 6.69 6.72
G.L+2.5m Min. 4.90 4.89 4.90 4.88
Average 5.61 5.68 5.69 5.69
Max. 1.60 1.60 1.63 1.61
G.L+0.9m Min. 0.03 0.02 0.02 0.03
Average 0.62 0.62 0.62 0.62
Max. 1.54 1.58 1.63 1.56
Wind Speed | G.L+1.5m Min. ms 0.03 0.03 0.03 0.03
Average 0.61 0.63 0.64 0.63
Max. 1.48 1.50 1.55 1.44
G.L+2.5m Min. 0.02 0.02 0.03 0.03
Average 0.54 0.59 0.61 0.59
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Fig. 9. Correlation analysis results

the entire target area

spaces with wind speed greater than 1.6m/s
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