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Selection of New Particulate Matter Monitoring Stations using Kernel Analysis
- Elementary Schools, Seoul, Korea
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Abstract

The particulate matters show high values in winter and spring season, it has a bad influence on
the outdoor people. That's why government needs to come up with countermeasures for social
weak people like elementary school students. In this paper, new particulate matter stations select
ed about elementary schools using spatial analysis. Seoul city areas were divided with 608
hexagon grids(500m), and then implement spatial analysis such as kernel analysis. Finally, new
particulate matter stations select through the results of kernel density analysis and point dis-
placement. The results show that, 10 hexagon grids about new particulate matter stations were
selected and listed 15 elementary schools including 10 hexagon grids. The 15 elementary schools
were including Gangbuk gu, Eunpyeong gu, Guro gu, Dong gu, Geumcheon gu, Dongdaemun gu,
Gangdong gu, Songpa gu, Gwangjin gu and Gangnam gu. The results suggests a new
management plan direction according to the spatial analysis, result in the process of selecting the
measures for the '2018 School Fine Dust Comprehensive Management Measures' announced by
the Ministry of Education. Also, this study can be expanded by adding specific buildings as well as
the school.
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Table 1. Nearest monitoring station class for
elementary school and over 2km with moni-

toring stations and elementary schools

Urban MS ES Roadside MS ES
Songpa 44 Hwarang-ro 29
Yangchun 33 Gangnam-daero 26
Nowon 30 Hongneung-ro 17
Gwanak 25 Shinchon-ro 15
Guro 25 Gonghang-daero 13
Eunpyeong 25 Hangang-daero 11
Gwangjin 24 | Yeongdeungpo-ro 10
Gangseo 21 Donjak-daero 10
Gumcheon 19 Jeongneung-ro 9
Sungbuk 19 Chonho-daero 9
Jungrang 19 Gangbyun-bukro 8
Dobong 18 Jong-ro 8
Gangdong 16 Dosan-daero 6
Mapo 15
- Cheonggyecheon-ro | 2
Dongjak 14
Seodaemun 14
Dongdaemun 11
Gangnam 10
Seocho 3 Monitoring stations : 39
Yeongdeungpo 3 -Urba.n statiqns: 25
Yongsan 3 —Road5|d.e s.tatlons:'14
MS:Monitoring station
Jung 8 ES:Elementary school
Seongdong 6
Gangbuk 5
Jongro 3
Over 2km distance between MS and ES
Gu ES Gu ES
Songpa 28 Yongsan 5
Gangnam 20 Gangbuk 5
Guro 12 Jungrang 4
Gangseo 12 Sungbuk 4
Yangchun 11 Gwanak 4
Eunpyeong 10 Jongro 3
Dongjak 10 Seongdong 3
Dobong 7 Gumcheon 3
Gangdong 7 Yeongdeungpo 2
Seocho 6 Mapo 2
Dongdaemun 6 Seodaemun 1
Nowon 6 Jung 0
Gwangjin 6
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Figure 4. Distance buffer by Elementary schools
based on monitoring stations

Table 2. Nearest analysis results of elementary
schools

Nearest analysis result (Elementary school)

mean distance 543.51m

mean distance expected value 571.88m
k 0.95
z-score -2.33
p-value 0.02
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* Elementary school
* Center of group point

Figure 5. Grouped elementary schools by point
displacement

T oM ThE o= ZgA7et
StalE 0] O]FOfAI AL ULk,
e BI=TUE 4
A, I, S0 =
2419 Aok THEA|

05,
)
H
2
i)
2
3
A

7217}
= Agsiltt. o1
EEES HEIINoH SHAE VEoR
WESYAREISI=RSESIe e A

Aoz AdE BN BReAd 240 4
e Soll YRt 438 Falshe Xoe A4d6il
T} Olt= AAE 500m SIARE AL Lol Sho] By



* Monitoring Stations
CIFirst Selected Area

< X4
N o
N/ oresoc)
7 Ny B
y ho6
s AQ» - '
AR
e AX @S

Il
(e pelou
RO X

D third select
+ Elementary Schools

Figure 6. Select PM monitoring area and process,
(@) select hexagon polygons over 2km with
monitoring stations, (b) 2nd select by density
analysis results, (c) final select by point displace-
ment results
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Table 3. Final select elementary school for new
monitoring stations

Elementary School Address
Dongdab 12, Dapsimni-ro 60-gil,
Dongdaemun-gu
Seoshin 150, Eunpyeong tunnel-ro,
Eunpyeong-gu
Sinsa 275-2, Gajwa-ro, Eunpyeong-gu
Gaewung 98, Gaebong-ro 11-gil, Guro-gu
Youngnam  62-15, Munsung-ro, Geumcheon-gu
Shinchang 93, Deongneung-ro 60-gil,
Dobong-gu
Shinhwa 120, Uicheon-ro, Dobong-gu
Gadong 47, Jungdae-ro 20-gil, Songpa-gu
Gaju 37, Ogeum-ro 40-gil, Songpa-gu
Ganmyeung 74-1, Sangil-ro, Gangdong-gu
. 20, Gucheonmyeon-ro 93-gil,
Goil
Gangdong-gu
Wangbuk 74, Gwangpyeong-ro 31-gil,
Gangnam-gu
.. 160, Jangseungbaegi-ro,
Noryangjin Dongjak-gu
sungsue 21, Achasan-ro 17-gil,
9 Seongdong-gu
Bundong 204, Ohyeon-ro, Gangbuk-gu
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