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Assessment of the Locations for Carbon Monoxide Monitoring Stations in

Daegu according to Emission Distribution

*
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Abstract Air quality in Daegu area is lower compared to many other cities, since Daegu is a
basin surrounded by mountains. Accordingly, the present study investigated the location of carbon
monoxide(CO) monitoring stations for systematic CO pollution management on the basis of the
CO emission distribution in Daegu area. In order to achieve this purpose, the location of CO
monitoring stations, which can be used for the establishment of CO management, were assessed.
Emission map in Daegu area was prepared using numerical map and Clean Air Policy Support
System(CAPSS) data supplied by the Ministry of Environment. Average emissions were
estimated by dividing emission sources into four subgroups(roadway, apartment, industry, and
municipal incineration facility) according to legal division. The CO emission intensities were
subdivided into 10, which a high number represents a high emission intensity, and the current
monitoring stations were evaluated for the determination of their steps in CO emission intensities.
As a result, additional installation of monitoring stations were suggested for the high CO
emission areas rather than the low CO emission areas. A systematic CO management strategy
would be established by the supplying various principle CO data when the CO monitoring stations
are additionally installed at Kukwudong and other six sites on the basis of analyses of data
obtained from 1999 to 2007.

Keywords : CO, Spatial Analysis, Air—quailty Monitoring Station, Emission Map
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Fig. 1. Flow chart of the study
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Fig. 2. Air quality monitoring station in Daegu
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GIS ANzdle FAsE AR AA FHAE}
QA ER TRAT SR AR AT
3= CAPSS(H 71 A A A QA 2~ ¥lClean Air Policy
Support System; ©]3} CAPSS)2] <A3F &S
A&t v E S Hﬁi‘*’l 272 A A4
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A o olE A A, FA, BE, &7 47HA
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air quality monitoring station

Monitoring station Position Iz(o)ngituﬁd )e (I;ati/m(;e)
SC Suchang Elementary School 128 35 10.00 35 52 15.00
IH Jungni Elementary School 128 32 49.00 35 51 59.00
DM Seongmyeong Elementary School 128 34 24.00 35 50 33.00
NW Samnyeong Elementary School 128 33 54.00 35 53 28.00
SA Sinamb-dong District Office 128 38 00.16 35 53 15.65
MC Dongwon Elementary School 128 38 32.00 35 51 43.00
JS Daegu Regional Environment Office 128 37 53.95 35 49 49.32
GS Korea Textile & Fashion Polytechnic 128 30 24.00 35 50 04.00
YH Anil Elementary School 128 41 50.00 35 52 06.00
TJ Taeam Elementary School 128 33 08.00 35 55 13.00

¥ SC" : Suchang-dong , IH" : Thyeon-dong, DM’ : Daemy:

eong-dong, NW" : Nowon-dong , SA" : Sinam-dong,

MC" : Manchon-dong, JS" : Jisan-dong, GS™ : Galsan-dong, YH" : Yulha-dong, TJ" : Taejeon-dong
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Table 2. Reclassification of air pollution emission data and Contribution rates

source category Contribution rates (%) reclassification
(CARSS) 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | for Fmission map
Combustion in energy | 57 | 435 | 035 | 039 | 035 | 036 | 035 | 030 | 0.36 -
production
mamizgﬁfrf;o?ngtsw 185 | 160 | 1.90 | 1.66 | 1.36 | 076 | 1.22 | 0.89 | 0.78
Factory
Production process 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00
Non industrial 575 | 501 | 502 | 565 | 597 | 737 | 1216 | 1324 | 135 Apartment
combustion
Road transportation 89.1 89.0 876 | 870 | 8.7 | 8.2 79.4 797 | 776 Road
Waste disposal 027 | 022 | 026 | 027 | 023 | 019 | 0.20 | 0.16 | 0.23 Incinerator
tri‘;g;?;gon 267 | 384 | 491 | 504 | 642 | 510 | 667 | 575 | 674 )
Others 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 0.78
2 ghol AA wiElA A 8= %7 2ol A€ 33l ©]2 Natural Breaks(Jenks)ol 7]1Z&3l 1097
stk 7b g5 o F s §sle ke 2 v 4 DA 71Ee] S o] A X H o
T F ] MEES A9AY TF F WA= AEAE Fotetar v HAXA] &F DAl &3
vl F 2 3 WA nEete] Y, FAE HATS FHAZ Attt A5 ddA= dT
FA WEFs & 5 ol Al FE vra o A2 Bty dATS AYEddnh A9 dr|edS5A
Al olFE F4E Heke APAsth EEE aoA F4% Ase grieddd AAS 443
&3S 78 F T2 dolE vra 7 =2 = 71&&E &8Ha 7] wiEel FALTE v
Aol& thA #3te] AbEstAth g MEFS 1T E S VRA8E AT
A EE dTFFGA HAE A= 155000 T Atk wEtA A Y 7| LdSA 4] wiA] thek
AAEE AHEste] 42859 Fete] wiEw A de Hrrst] 8 JATHTA T Al
=2 #FA 8l DXF(Drawing Exchange Format) 1953%) zonal statisticsoll 7]1%3% wE#S A3}
PAo Hd2 AFH FAANEE GS ES % 5 Aelele] 5445 Adisletn
ArcGIS 9315 o]&3 AdS dizste] % I ZF olAAE HAdistste] 1F W] dlolH #
(Layer ¥+3E, 4311), AL Wxste] oliE < FAHR leii«] W3kE 7k (3] 7| g
(Layer E+3X, 4115), =2+ A=(Layer ¥+3 AEorl| = x5 F-83}=[1] Natural Breaks
=, 3115) #Holol& FEavh 2y £47k50 (Jenks) Aol oAz 109AZ F-Eatdeh &7
Al AFste EREES 22714 Egeta A THY FE AL It oz AlgelE 7S
gol th-A ol A %5@‘% AL olFAE EERkS Ql AD2lel 71x3te] Al ol AT 85
oA FE3H 7re i 27l A 27 Yot v g dA AXE ST 5 A
A= EJrE(35° " 137N, 128° 307 417 BE)= Lol T& mEst 10942 AASHT olF
g3 gt gl 343 ofgE, £=, o 2 7]Ee AXE SAHAVF tRste wEY
277 B3 d3-e Fig. 33 2t} < WdAE Fu S dAE dopd 1 gl
5 EEA QXTI ?H‘%‘é}*t* A9E AL F7F AA 9oz At
=g
Al CO wiEF Ax=7b 2de] =W zonal k=5 xlogV 21(1)
statisticss T34 HAEEE BT 7L H=E (k5w 5, NAH )
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Fig. 3. Factory(a), Apartment(b), Road(c) and Incinerator(d) in Daegu
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Fig. 4. Yearly CO Emissions. (a)1999, (h)2000, (c)2001, (d)2002, (d)2003, (£)2004, (g)2005, (h)2006, (1)2007
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Table 3. Evaluation of monitoring station position based by yearly CO emissions

1999 2000 2001 2002 2003 2004 2005 2006 2007 average
DM 5 5 4 5 5 4 5 5 5 4.78
GS 1 1 1 1 1 1 1 1 1 1.00
IH 9 8 8 8 8 7 8 7 8 7.89
JS 4 4 4 4 4 4 5 5 5 4.33
MC 6 6 5 6 6 5 6 6 6 5.78
NW 6 6 6 7 7 6 6 6 7 6.33
SA 3 3 3 3 3 2 3 3 3 2.89
SC 5 4 4 4 4 3 4 4 4 4.00
TJ 5 5 5 6 6 4 5 5 5 511
YH 5 5 5 5 5 4 5 5 5 4.89

( tgf;;r) 444,845 | 471,180 | 433,753 | 388,888 | 411,131 | 457,590 | 394,434 | 445,726 | 366,999 | 423,838
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Fig. 5. Suggestion of additional installation area of the monitoring station by CO emissions.
(a)1999, (h)2000, (c)2001, (d)2002, (d)2003, (£)2004, (g)2005, (h)2006, (1)2007.
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Table 4. Suggestion of additional installation area of the monitoring station by CO emissions.

year Suggestion of additional installation area
Baegan  Bangchon Bullo Chilseong 1-ga Dohak Dongin 3-ga Eumnae
1999 Gugu Hakjeong Icheon Icheon Ipseok Janggi Jimyo Jungni Midae
Nobyeon Sinmae  Songhyeon
Baegan Bangchon Bullo Chilseong 1-ga Daegok  Daeheung Daerim Dohak
2000 Dongho Dongho Dongin 3-ga Dowon Eumnae Gacheon Goejeon Gugu
Hakjeong Hosan Ipseok Jimyo Jincheon Jungni Midae Sabok Samdeok
Siji Sinmae  Songhyeon Suseong 4-ga Yeonho  Yonggye
Baegan  Bangchon Bullo Daegok  Daeheung Daerim Dohak Dongho  Dongho
2001 Dongin 3-ga Dowon Eumnae Gacheon Goejeon Gugu Hakjeong Hosan
Jimyo Jincheon Midae Sabok Samdeok  Siji Sinmae  Songhyeon
Suseong 4-ga Yeonho  Yonggye
Baegan  Daegok  Daeheung Daerim  Dohak Dongho Dongho Dongin 3-ga
2002 Dowon Eumnae Gacheon Goejeon Gugu Hakjeong Hosan Janggi Jimyo
Jincheon Midae Sabok Samdeok Siji Yeonho  Yonggye
Baegan  Daegok  Daeheung Daerim Dohak Dongho Dongho Dongin 3-ga
2003 Dowon Eumnae Gacheon Goejeon Gugu Hakjeong Hosan Janggi Jimyo
Jincheon Midae Sabok Samdeok Siji Suseong 4-ga Yeonho  Yonggye
Baegan Daegok  Daeheung Daerim  Dohak Dongho Dongho Dowon Eumnae
2004 Gacheon Goejeon  Gugu Hakjeong Hosan Janggi Jimyo Jincheon Midae
Nobyeon Sabok Samdeok Siji Yeonho  Yonggye
Baegan  Bangchon Bullo Chilseong 1-ga Daegok  Daeheung Daerim  Dohak
2005 Dongho Dongho Dongin 3-ga Dowon Eumnae Gacheon Goejeon Gugu
Hakjeong Hosan Ipseok Janggi Jimyo Jincheon Midae Sabok Samdeok
Siji Suseong 4-ga Yeonho  Yonggye
Baegan  Daegok  Daeheung Daerim Dohak Dongho Dongho Dongin 3-ga
2006 Dowon Eumnae Gacheon Goejeon Gugu Hakjeong Hosan Icheon Icheon
Janggi Jimyo Jincheon Midae Nobyeon Sabok Samdeok Siji Yeonho
Yonggye
Baegan Daegok  Daeheung Daerim  Dohak Dongho Dongho Dowon Eumnae
2007 Gacheon Goejeon  Gugu Hakjeong Hosan Icheon Icheon Janggi Jimyo
Jincheon Midae Nobyeon Sabok Samdeok  Siji Yeonho  Yonggye
common
area Baegan, Dohak, Eumnae, Gugu, Hakjeong, Jimyo, Midae
4. & E
LHAGE AAFSE #HEEy] dsiM= wWiE
> A3 S AT RS FURE T 2PUUE GIS
7o) Anz ARshe dATE wheEa "ast
H | e S IH B . ) ]
: 0 8. & A= u7IEF Fokell GISE &3]
= DM
= ¥ CO 719 HE% A== 2Adsta CO ol
T&AQ VEAERE AFTE F YRS A 7]
43l A8 Bk wa lee] H44 4
2712 Qpudel o% W, TMaEe o
Come] 17120 ATl SI% W, TMRE o
U, A e sAAE o]t W, A
Fig. 6. estion of additional installation ’ '
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