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A study of Distribution Characteristic of NO-
Concentration at Busan Metropolitan City

Nan-Sim Jang
Department of Atmospheric Sciences, Pusan National University, Busan 609-735 Korea
(Manuscript received 27 September, 2005: accepted 23 November, 2005)

By using hourly NO; concentration data(1998 ~2000) at the Busan Metropolitan City air quality monitoring
sites, characteristics of daily mean value of NO, concentration was discussed in space and time.

The correlation between NO, concentration and other relating air pollutants was analyzed by using SAS pro-
gram and meteorological parameters as well.

After choosing representative 4 areas, this study used hourly concentration data(1998~2000) from air quality
monitoring sites on NO,, NO, 03, CO, SO, and PMys.

Typical metropolitan characteristics of two peaks in a day was shown in the variation of NO; concentration
of Busan city.

Key Words : NO, concentration, Hourly concentration, Weather condition, Busan
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Fig. 1. Diurnal variations of NO: Concentration at industrial region from 1998 to 2000.
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Table 1. Pearson correlation matrix between air pollutants and meteorological parameters at Sinpyeongdong

X1 X2 X3 X4 5 X6 X7 X8 X9 X10
X1 1.000 0.321 -0.412 0.333 0.460 0377 1-0.330 | -0.039 0.012 -0.115
X2 0.321 1.000 | -0.189 0.393 0311 0337 }-0177 ;-0.040 0106 | -0.108
X3 -0412 | -0.189 1000 | -0239 | 0251 -0.117 0.312 0.255 0.177 0.034
X4 0.333 0393 | -0.259 1.000 0.405 0340 |-0.211 1|-0468 0.187 | -0.294
X5 0460 0311 -0.251 0.405 1.000 0444 1-0186 |-0.103 0115 | -0139
X6 0.377 0337 | -0117 0.340 0.444 1000 {-0130 |-0.110 0.147 | -0.220
X7 -0330 | 0177 0312 | -0211 | -018 | -0.130 1.000 0.062 0.016 0.118
X8 -0.039 | -0.040 0205 | -0468 | -0103 | -0.110 0.062 1000 | -0035 0.337
X9 0.012 0.106 0.177 0.187 0.115 0.147 0016 [-0.035 1000 | -0537
X10 -0115 | -0.108 0034 | -0294 | -0139 | -0.220 0.118 0337 | -0.537 1.000

X1 : NO2 concentration (ppb) Xe: PMis concentration (ug/m’)

X2:NO concentration (ppb) X7: wind speed(m/s)
X3:03 concentration (ppb)  Xs!temperature(C)

X4:CO concentration (ppm)  Xo:duration of sunshine(h)

X5 :SO; concentration (ppb) X0 * cloud amount
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Table 2. Pearson correlation matrix between air pollutants and meteorological parameters at Gamjeondong
X X2 | X X, Xs Xs X; | Xs Xo Xu
Xy 1.000 0517 | -0.302 0.077 0.165 0.345 -0.290 ’ -0.197 -0.103 N -0.186
Xa 0517 | 1.000 -0.271 0.271 0.302 0.379 -0.232 | -0.201 -0.045 -0.170
X3 -0.302 -0271 1.000 | -0.320 -0.255 -0.109 0.369 0.459 0.210 0.100
X4 0.077 0.271 -0.320 1.000 0.505 0.296 -0.210 | -0.390 0.09% -0.215
5 0.165 0.302 ~0.255 0.505 1.000 0.391 -0218 | -0.213 0.100 -0.185
Xs 0.345 0.379 -0.109 0.296 0.391 1.000 -0.191 | -0.053 0.093 -0.163
X7 -0.290 -0.232 0369 | -0210 | -0218 | -0191 1.000 0.250 -0.113 0.278
Xs 0197 | -0.201 0459 | -0.390 -0.213 -0.063 0.250 1.000 -0.035 0.331
Xy -0.103 -0.045 0.210 0.09% 0.100 0.093 -0.113 | -0.035 1.000 -0.537
Xio -0.186 -0.170 | 0100 | -0.215 L7—0185 -0.163 0278 | 0.331 -0.537 1.000
Table 3. Pearson correlation matrix between air pollutants and meteorological parameters at Daeyeondong
Xy Xo X3 Xy Xs Xs X7 Xs Xo X1
Xy 1.000 0.549 -0.328 0.173 0.226 0.007 -0.317 -0.059 -0.066 | -0.153
Xz 0.549 1.000 -0.299 0.342 0.258 0.069 -0.218 | -0.180 -0.041 -0.060
X3 -0.328 -0.299 1.000 | -0.304 -0.146 0.030 0.367 0.311 0.230 0.034
X4 0.173 0.342 -0.304 1.000 0.366 0.181 -0.273 -0.344 0.060 | -0.175
X5 0.226 0.258 -0.146 0.366 1.000 0.294 -0.215 -0.160 0.113 -0.138
Xs 0.007 0.069 0.030 0.181 0.294 1.000 -0.070 0.001 0.220 -0.083
X7 -0.317 -0.218 0.367 | -0273 -0.215 -0.070 1.000 0.081 0.176 0.120
Xs -0.059 -0.180 0.311 -0.344 -0.160 [ 0.001 0.081 i 1.000 ] -0.058 | 0.355
Xy -0.066 -0.041 0.230 0.060 0.113 0.220 0.176 -0.058 1000 | -0.537
X0 -0.153 -0.060 0034 | -0175 -0.138 | -0.083 0.120 0.355 -0.537 1.000
Table 4. Pearson correlation matrix between air pollutants and meteorological parameters at Deokcheondong
X, X X X, X5 | X | X Xs Xo X
X, 1.000 0.351 -0.339 0.199 0.462 ~ 0.306 -0.185 -0.110 0.028 | -0.130
Xo 0.351 1.000 -0.180 0.352 0.256 0.208 -0.094 | -0.167 0075 | -0.073
X3 -0.339 -0.180 1.000 | -0.245 -0.125 -0.064 0.336 0.404 0.245 0.062
X4 0.199 0.352 -0.245 1.000 0.278 0.224 -0.244 -0.425 0.138 | -0.187
Xs 0.462 0.256 -0.125 0.278 1.000 0.283 -0.028 -0.118 0.116 | -0.089
Xs 0.306 0.208 -0.064 0.224 0.283 1.000 -0.178 -0.044 0.163 | -0.165
X7 -0.185 -0.094 0.336 -0.244 -0.028 -0.178 1.000 0.250 -0.113 0.278
Xz -0.110 -0.167 0404 | -0425 -0.118 | -0.044 0.250 1.000 | -0.03% 0.331
X 0.028 0.075 0.245 0.138 0.116 0.163 -0.113 -0.035 1.000 | -0.537
Xio -0.130 AOO?SAAJ 0.062 -0.187 -0.089 -0.165 0.278 0.331 —053744L 1.000
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Table 5. Pearson correlation matrix between air pollutants and meteorological parameters at Jaesongdong

X X X3 X4 Xs Xs X7 Xs Xo X0

X1 1.000 0449 | -0.318 0.396 0.499 0282 | 0342 0.004 0033 | -0.122
Xz 0.449 1.000 | -0.339 0.479 0.406 0.110 | -0250 | -0.108 0025 | -0122
X3 -0318 | ~0.339 LO00 | -0.369 | -0.248 0.021 0.475 0.165 0.229 0.052
X4 0.396 0479 | -0.369 1.000 0.483 0230 | -0287 | -0517 0044 | -0.250
Xs 0.499 0406 | -0.248 0.483 1.000 0322 | 0236 | -0.263 0.108 | -0.166
X6 0.282 0.110 0.021 0.230 0322 1.000 | -0.100 | -0.078 0252 | 0182
X7 -0.342 | -0.250 0475 | -0287 | -0236 | -0.100 1.000 0.094 0.107 0.187
Xs 0004 | -0.108 0165 | -0517 | 0263 | -0.078 0.094 1.000 | -0.069 0.343
Xo 0033 . 002> 0.229- 0044 | 0.108 0.252 0107 | -0.069 1.000 | -0537
Xio -0122 | -0.122 0052 | -0250 | -0.166 | -0.182 0.187 0343 | -0.537 1.000

Table 6. Pearson correlation matrix between air pollutants and meteorological parameters at Yeonsandong

Xi Xe X3 X4 X5 Xs Xy Xs Xo Xio

Xi 1.000 0.156 | -0.313 0.317 0.347 0162 | -0341 0029 | -0.083 | -0.047
X 0.156 1.000 | -0213 0.476 0.236 0173 | 0136 | -0185 0059 | -0.114
X3 -0313 | -0.213 1.000 | -0345 | -0.289 0.040 0.49%6 0.236 0316 | -0.045
X4 0.317 0476 | -0.345 1.000 0.461 028 | 0333 | -0.263 0.081 | -0.206
X5 0.347 0236 | -0289 0.461 1.000 0379 | -0308 | -0.127 0.084 | -0.093
Xg 0.162 0.173 0.040 0.286 0.379 1.000 | -0.119 0.022 0144 | -0.153
X7 -0.341 | -0.136 049% | -0333 | -0308 | -0.119 1.000 | -0.039 0.216 0.011
Xs 0029 | -0.185 0236 | -0263 | -0.127 0022 | -0.039 1.000 | -0.039 0.338
Xo -0.083 0.059 0.316 0.081 0.084 0.144 0216 | -0.039 1.000 | -0.537
X1 -0047 | -0.114. | -0045 | -0206 | -0.093 | -0.153 0.011 0338 | -0537 1.000
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Table 7. Pearson correlation matrix between airpollutants and meteorological parameters at Kwanghokdong

Xy Xy X3 X4 X5 Xs Xz X5 Xy Xio
Xi 1.000 0509 | -0.409 0.305 0411 0.154 | -0.286 0.133 | -0.106 0.041
Xs 0.509 1.000 | -0.372 0.476 0511 0172 | -0.295 0.036 | -0.013 0.007
X3 -0.409 | -0.372 1000 | -013 | -0.285 0072 0.2%4 0.048 0272 | -0.102
X4 0.305 0476 | -0.135 1.000 0.424 0258 | -0.231 | -0.319 0.146 | -0.141
X5 0.411 0511 | -0.28 0.424 1.000 0.095 | -0.238 0.003 0076 | -0.058
Xs 0.154 0172 0.072 0.258 0.095 1.000 0.011 0.162 0.102 | -0.056
X7 -0.286 | -0.295 0.294 | 0231 | -0.238 0.011 1.000 0.062 0.016 0.118
X3z 0.133 0.036 0048 | -0.319 0.003 0.162 0.062 1.000 | -0.035 0.337
X9 -0.106 | -0.013 0.272 0.146 0.076 0.102 0.016 | -0.035 1.000 | -0.537
X0 0.041 0.007 | -0.102 | -0.141 | -0.058 | -0.056 0.118 0337 | -0.537 1.000

Table 8. Pearson correlation matrix between air pollutants and meteorological parameters at Beomcheondong

Xy X X3 X4 Xs X6 X7 X3 Xy X0
X1 1.000 0323 | -0272 0.228 0.138 0.313 | -0.237 0.100 | -0.067 | -0.049
X 0.323 1.000 | -0.275 0.482 0.446 0241 | -0.198 | -0.112 0018 | -0.053
X3 -0.272 | -0.275 1.000 | -0.346 | -0.222 | -0.118 0.385 0.167 0275 | -0.022
X4 0.228 0482 | -0.346 1.000 0474 0298 | -0317 | -0.330 0146 | -0.262
Xs 0.138 0446 | -0.222 0.474 1.000 0332 | -0.246 | -0.225 0121 | -0.164
X6 0.313 0241 | -0.118 0.298 0.332 1.000 | -0.229 0.122 0.077 | -0.091
X7 | 0237 | -0198 | 03% | -0317 | 0246 | -0229 | 1000 | 00% | 0107 | 0187
Xs | 0100 | -0112 | 0167 | -0330 | 0225 | 0122 | 0094 | 1000 | -0.089 | 0343
Xo | -0067 | 0018 | 0275 | 0146 | 0121 | 0077 | 0107 | -0.069 | 1000 | -0537
Xio | -0.049 | -0053 | -0.022 | -0262 | -0.164 | -0.091 | 0187 | 0343 | 0537 | 1000
WHEY A% 2¥9E22 NO0.32), PM0.3D) Os3(-050)Ee 2 AHAe B, COW0397F the
TOE AUAS Bl 71AAtE F45(-024)3% o® =o ANAAZ Jedy Jiddze &
714 & 29 ABAAE JERRoh HEE NO:  (-026)0] 7 & AEAS Boy & s
TR vE o9EA F ARG dEAel e Jdge g Yok 9 AY Fo A SEE
e A el s A vepuke A= 7MY 2o ATRRAS BY
dUARE B, AEEE PMOOIE AT 905 s yupa 2w w2
% E_givo—ui 7]}\01’301% _CF—Z]Q“I:] E—Fl‘ %é}t‘!}o] 702 L S o] Iy 7 }‘]’O]X = 1:”—7—13]» A ol
}\]_9’] )‘]’:‘ﬂr:‘l}ﬁlg‘ E}_Oﬂq E]'LH'C J—UEJ’]— ]O\_}"é‘ 21712 T M/\)\E]“.
VS ARRAT Ba NOE EFE d7ledEdel FE: wAdozy
324. et =2 AE(FE) HY & E4 2 714 848 Qg gt 9
siekel 7 et 97 A F P AA ) ZAYY Table 1091 ZF A|HEZ NO9+ 71 €
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Table 9. Pearson correlation matrix between air pollutants and meteorological parameters at Dongsamdong

Xy X3 X3 X4 Xs Xs X7 Xs Xo X0
Xy 1.000 0550 | -0.497 0.3 0.527 0.083 | -0262 | -0.066 003 | -0173
X 0.550 1.000 | -0322 0.363 0511 0076 | -0072 | -0.078 0.027 | -0.034
X3 -0.497 | -0322 1000 | -0.331 -0.421 0.025 0.203 0.087 0.145 0.001
X4 0.385 0.363 -0.331 1.000 0.532 0193 | -0156 | -0.380 0126 | -0.232
Xs 0.527 0511 -0421 0532 1.000 0156 | -0174 | -0.133 0.109 | -0.168
Xs 0.083 0.076 0.025 0.193 0.156 1.000 | -0.036 | -0.116 0122 | -0.089
X7 -0.262 | -0.072 0.203 -0156 | -0.174 | -0.036 1.000 0.035 | -0.093 0.268
Xs -0.066 | -0.078 0087 | -0.380 | -0.133 | -0.116 0.035 1.000 | -0.090 0.339
Xo 0.039 0.027 0.145 0.126 0.109 0122 | -0.093 | -0080 | 1000 | -0537
Xio -0.173 | -0.084 0.001 -0232 | -0.168 | -0.089 0.268 0339 | 0537 1.000

Table 10. Correlation coefficient between air pollutants and meteorological parameters with NO: concentration(ppb)
in nine sites
X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
Sin. 1.000 0321 | -0412 0.333 0.460 0.377 | -0.330 | -0.039 0012 | -0.115
Gam. 1.000 0517 | -0.302 0.077 0.165 0345 | -0290 | -0197 | -0103 | -0.186
Dae. 1.000 0549 | -0.328 0.173 0.226 0.007 | -0.317 | -0.059 | -0066 | -0.153
Deok. 1.000 0351 | -0.339 0.199 0.462 0306 | -018 | -0.110 0.028 | -0.130
Jae. 1.000 0449 | -0.318 0.39 0.499 0.282 | -0.342 0.004 0033 | -0.122
Yeon. 1.000 0.156 | -0313 0.317 0.347 0162 | -0341 0029 | -0083 | -0.047
Kwang. 1.000 0509 | -0.409 0.305 0411 0154 | -0.286 0.133 | -0.106 0.041
Beom. 1.000 0323 | -0272 0.228 0.138 0313 | -0.237 0.100 | -0.067 | -0.049
Dong. 1.000 0550 | -0.497 0.385 0.527 0.083 | 0262 | -0.066 0039 | -0.173

Xi :NOz concentration (ppb) Xs:PMi concentration (ug/m’)
X2:NO concentration (ppb) Xr7:wind speed(m/s)

X3:03 concentration (ppb) Xs:temperature(C)

X4:CO concentration (ppm) Xs: duration of sunshine(h)
Xs5:S0:2 concentration (ppb) Xio: cloud amount

rO
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02049 4#4E B & JdAAREL 48 3l 5
o) 3 A YEbRTh RE QFEAET 0390149 FRgE Ve A
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el AaaAE 891, 5L COW008), SO0.17) A@Agol =rigs Wzke) RS HA A8
Z Agstas 03049 ZAAAE 290 AL 4 gk & F @f7te] d#Ao] wHgE
FAANAY A, Gel mpet 03049 AHTA o= F WEyL g W49 fddojga A
AE Hole A& FHVL thgstA veldew,  ¢7] fEolth £ SHASFEL] ARABAV =
AitEsg AYstie NOSH 4##A & & o &34 A(multicollinearity)o] JoH EF 3
2o v&] A velgen, 032 BE AGelAM Ao g nHy old HEEL nHd E 9
-0.3 o)) AAAAZ At 7y AG9EE NO% SHEP b2 29847 V)
FAAG ] A, FETE PM0.15)S ALd o+ gelaigtel ARASFE ngdte FIAENE ¢
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