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Assessment of PM-10 Monitoring Stations in Daegu
using GIS Interpolation
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Abstract

This study evaluated the feasibility of the location for PM-10 Monitoring Stations utilizing through GIS analysis. In
addition, optimal sites were investigated to properly manage PM-10 which are closely related with public health.
There are 11 PM-10 monitoring stations in Daegu area and the PM-10 data monitored at these stations are utilized
to understand the overall status of PM-10 pollution. However, there are contrastive issues on the locations of current
monitoring stations. Thus, this study prepared the map of PM-10 concentrations in Daegu area using IDW and
Kriging techniques. Furthermore, average PM-10 concentrations were calculated using zonal statistical methods
according to legal divisions and then, the current monitoring stations were evaluated whether their location is
appropriate or not for PM-10 pollution distribution. It was found that, on the basis of yearly, seasonal and daily
concentration analysis, the location of current PM-10 monitoring stations were not appropriate, particularly as they
could not represent regional PM-10 pollution characteristics. In order to supplement this deficiency, seven
sites(Namsandong, Namildong, Dongildong, Buksungro 1, Jongro 1, Hyangchondong and Haejeondong) commonly
selected from each analytical step are suggested as additional PM-10 monitoring sites. It is further suggested that
this kind of scientific evaluation for the location of PM-10 monitoring stations are needed in order to properly
manage public heath in other cities as well as Daegu area.
Keywords : GIS, PM-10, Monitoring Station, Concentration Map, Temporal Variation.
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Figure 1, Flow chart of the study

2o etk 1 gl SEAR 9o T Rl
TR0

21 SEX|z 22Xz

sl E SRR} FRRRE R,
SRR AHE R WIS AR ARE A
AAE 103 KFollA 7o) o X1 212 20049 =
glolck. I8yt PM-102] 73-9- 20043} 2005 F 3
of 2A oldE ktE ARoIM ASATE WSt
HIME s19IRE 712 HlolEE RESAIZIA] 351! 2006
9 A= E ZESIGItE F= g thAl ARl wet &
=AY, QUdER WA d=sitE 899 Hlo]

7} 5

B A Holel} G thA] HASAATANA &
ogohs AR o] Aw AlsEle] 4EE ARgSlc
o] FHEe ZnolA] NS o ohil Amd, A
3 Aok e ol s AdekA g glolch. oAk
AR |0 GES Sk Juh WA, FAEF
5 gAY 49 538 4RS E

FIARE 2500 YIS AT BUF,

A =

ofy

% U5 AAE 2PALE AROR AFH1EY
45 oot AR 80 et HEE 2%
5 oW, wUE BAE NG UEE AAE 2
ARG, 515, B, BFW S4avt 32 s
AR AL Aep WA AR BF 2L

Aol= Z 10742] 2447t = 9t 7+
Zompee] AR, Zwet Y= Table 10 VEht
on o2 FrtEE YehlH Figure 29} 7tk

A

30 oX

2400
C—meters

Figure 2. Air quality monitoring stations in Daegu

Table 1. Geographical attributes of air quality monitoring stations
54 AR A A G A= '
SC Az 55 128 35 10.00 35 52 15.00
IH e zx5sh 128 32 49.00 35 51 59.00
DM i ES e 128 34 24.00 35 50 33.00
NW Agzssu 128 33 54.00 35 53 28.00
SA Alehs5 5 TAlE 128 38 00.16 35 53 15.65
MC Eome et 128 38 32.00 35 51 43.00
IS A A 128 37 53.95 35 49 4932
GS S Z e Jaajddist 128 30 24.00 35 50 04.00
YH SIS Seiami 128 41 50.00 35 52 06.00
TJ RS 128 33 08.00 35 55 13.00
¥ SC* . £3s |, [H* : o]ds, DM* @ diis, NW* : W95, SA* : AQE, MC* : Hr&%, JS* : X|Aks,
GS* : ZHAFE, YH* : 8315, TI* : A%
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Table 2. Evaluation of monitoring station positions based on yearly concentrations

IDW X 7HH Kriging 2 7HH
2006 2007 2008 2009 2006 2007 2008 2009
DM LM LM LM LM ML LL LM ML
GS HL LM HH LH HH LL HM LL
IH HH HH HH HM MH LL HH LH
JS HM MH LM MH ML LL LM ML
MC ML ML LL LM ML LM LL LL
NW HH HH HH HH ML LL HH ML
SA MH LL LL LH ML LL LL ML
SC LM ML HL ML ML LL HL ML
TJ MM MH LL LL HL LL LL LH
YH LL MH ML MH MM HH LH HM
i 64.4 62.7 65.1 59.9 55.3 53.7 63.2 50.2
Z| A 45.0 44.0 49.0 39.0 52.5 51.6 52.8 48.1
ot 54.4 53.1 57.3 49.2 54.4 53.1 57.2 48.8
RMSE 7.42 7.20 6.54 8.09 7.17 7.12 6.52 7.09

¥ Asx : LL, LM, LH. $%% : ML, MM, MH. il%5% : HL, HM, HH.

a) b) ¢) d)

oy

Figure 4. Yearly PM-10 concentration distribution by IDW(a-d, from left 2006, 2007, 2008, 2009) and Kriging(e-}
from left 2006, 2007, 2008, 2009)



Figure 5. Selected site based on yearly PM-10 concentration. IDW(a), Kriging(b)
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Table 3. Evaluation of monitoring station positions based on seasonal concentrations

IDW =7+ Kriging & 7HH

= ik 7 A& = ik 7V =

DM LL LL LL LH LL MM HL ML
GS MH HM HL LM HH HH LH ML
IH HH HH HH HH LH MH MH HH
JS HM MH LM ML LL MM HL MM
MC LL MM LM LM LM MM MH LM
NW HH HM HH HH LL MM HL HH

SA LM MH LL LL LL MM HL LL
SC LL LL MM HM LL MM HL HM

TJ HL ML LL LL MM HL MM LL
YH LL MH MH LM HL LH HM LM
Za 74.5 49.4 60.2 69.6 65.0 40.9 49.8 65.0
A 58.0 34.0 42.0 49.0 63.6 38.8 47.8 54.4
Bt 64.6 40.8 49.3 59.7 64.7 40.7 49.1 59.6
RMSE 7.04 5.77 7.47 7.47 7.08 5.54 7.17 7.34

¥ Ask : LL, LM, LH. %% : ML, MM, MH. 1% %= : HL, HM, HH.
a) b)
TJ ¥ TJ
£ o £ g
o x i MC, i o x i M i

a8

a8

Figure 7. Selected site based on seasonal PM-10 concentration. IDW(a), Kriging(b)
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Figure 8. Daily PM-10 concentration distribution by IDW(a-g, from left Monday, Tuesda, Wednesday, Thursday,
Friday, Saturday, Sunday) and Kriging(h-n, from left Monday, Tuesda, Wednesday, Thursday, Friday,
Saturday, Sunday)
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Table 4. Evaluation of monitoring station positions based on daily concentrations

4 57}

11

IDWX.7H Kriging & 7HH

= 3} T = = E o = 3} T = = E o

DM LL | LL | LL | LL | LL | LL | LL | MH | MH | MH | MH | MH | MH | MH
GS MH MH MH MH HL MH MH LL LL LL LL LL LL LL
IH HM | HM | HM | HM | HM | HM | HM | MM | MM | MM | MM | MM | MM | MM

IS MM |MM |MM | MM | MH | MM | MM | MH | MH | MH | MH | MH | MH | MH
MC ML ML ML ML MM ML ML MH MH MH MH MH MH MH
NW HH | HH | HH | HH | HH | HH | HH | MH | MH | MH | MH | MH | MH | MH
SA LL | LL | IM | LM | LM | LL | LL | MH | MH | MH | MH | MH | MH | MH
SC LL LL LL LL LL LL LL MH MH MH MH MH MH MH

TJ MH | MH | MH | MH | HL | MH | MH | LH | LH | LH | LH | ML | LH | LH
YH HL | HL | HL | HL | HM | HL | HL | HM | HM | HM | HM | HM | HM | HM
Ed 69.0 | 69.1 69.1 69.1 68.8 | 69.1 69.0 | 53.8 | 539 | 539 | 539 | 53.7 | 539 | 538
Z] A 438 | 43.8 | 43.8 | 437 | 43.7 | 44.0 | 43.8 | 52.7 | 52.8 | 52.8 | 529 | 52.6 | 529 | 52.8
Bt 53.6 | 53.7 | 53.7 | 53.7 | 53.5 | 53.7 | 53.6 | 53.6 | 53.6 | 53.6 | 53.6 | 53.4 | 53.7 | 53.6
RMSE | 940 | 9.41 9.41 942 | 937 | 940 | 940 | 9.09 | 9.10 | 9.11 9.11 9.04 | 9.08 | 9.07

¥ %% : LL, LM, LH. %= : ML, MM, MH. Z%%= : HL, HM, HH.
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Table 5. Suggestion of additional installation area of the monitoring station
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