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This paper aims to find the characteristics of concentration distribution of coastal urban air pollutants. For this
purpose, It was used the daily meteorological data and the hourly concentration data for Os and NO; in Busan
metropolitan city from 1994 to 1996. It was investigated the annual and monthly distribution of ozone and
nitrogen dioxide concentration at each site in Busan, and also investigated the characteristics of concentration
change of air pollutants with time under the sea breeze.

As a results, the concentration of nitrogen dioxide and ozone tend to be increased every year and nitrogen
dioxide concentration is higher than ozone concentration at all sites in Busan. The concentration of ozone is high
in summer season and low in winter season, but the concentration of nitrogen dioxide have a reversed trend. The
monthly peak concentration of ozone occurred in April and September, while the monthly minimum concentration
of nitrogen dioxide occurred in August. Their trend were identified by sites near the coastline than sites stands
apart from the coastline. The sea breeze occurred annual mean §1 day in Busan from 1994 to 1996. The main
wind direction of sea breeze was classified into southwesterly and southeasterly. In case of southwesterly, It was
pronounced the south wind and southwest wind. In case of southeasterly, the occurrence frequency of east wind
was high. Especially, the concentrations of urban air pollutants, such as ozone and nitrogen dioxide, were high
on time which the sea breeze flow, and the areas that ozone concentration was high moved from outside part to
central part of city with time.

In costal urban such as Busan, the wind direction of sea breeze is influenced the change of ozone and
nitrogen dioxide concentration on time which the sea breeze flow at each site and also influenced the change of
air pollutants concentration of sites on the pathway of sea breeze.

Key words @ Coastal urban air pollutants, Peak concentration, Wind direction of sea breeze, Ozone, Nitrogen dioxide
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Fig. 1. Topography and air monitoring sites in

Busan Metropolitan City. The alphabet
symbol indicates site name,

A : Gwangbok(GB), B : Beomcheon(BC),

C : Meongryun(MR), D : Daeyeon(DY),

E : Sinpyeong(SP), F : Gamjeon(G]),

G : Deokcheon(DC).
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Table 1. The effective data number and percentage of the observed ozone concentration data at each site in
Busan Metropolitan City for last 3 years(1994-1996)

. Month Total Annual 9%
site Jan | Feb{"Mar-{ Apr { May.t#Jun | Jul | Aug | Sep'| Oct | Nov | Dec © Mean ©
BC 91 78 91 86 81 87 76 92 36 93 82 90 | 1,033 | 3443 | 943
DC 0 79 87 87 83 & 89 87 86 89 86 89 | 1,037 | 3457 | 947
DY 1) 79 91 90 & 68 80 79 83 86 33 83 992 3307 | 906
GJ &3 82 92 89 88 87 78 89 36 88 88 73 11,023 | 3410 | 934
KB 91 80 89 85 88 85 78 63 88 93 79 77 9% 3320 | 91.0
MR 91 80 63 53 53 4 57 62 60 61 55 59 738 2460 | 674
SP g7 77 39 79 65 33 79 8 83 83 84 & 978 326.0 89.3
Total | 618 | 555:{ 602 | 569+ 543 | 539 537 [-550 L 572 | BOR | 5571 557 | 6,797 887
% 949 | 944 | 925 | 903 | 834 | &6 | 825 | 845 ] 908 [ 919 | 84 | &6 | 87

Table 2. The effective data number and percentage of the observed nitrogen dioxide concentration data at each
site in Busan Metropolitan City for last 3 years(1994-1996)

. Month Annual
sipe Jan | Feb { Mar | Apr:|May{ Jun | Jul -} Aug | Sep |} Oct | Nov | Dec Total Mean %
BC & | 81 91 8 | 76 | 34 | 83 | 8 | &% | % | 8 | 88 1,021 340.3 93.2
DC 82 | 56 | 8 | 81 81 80 | 8 | 77| 8 | &8 | 82 | & 944 3147 86.2
DY 72 | 80 | 9l 8 | 6 | 71| 84| 8& | |8 {9 ¥4 963 321.0 879
GJ 83 82 92 89 88 86 68 &9 66 38 90 81 1,002 334.0 915
KB 92 | 84 | 92 | 8 | 81 8% | & | 8 | 0 | B} & | & 1,043 3417 9.3
MR 91 80 63 57 60 57 59 62 60 58 55 56 8 2527 69.2
SP 84 77 86 86 83 90 79 65 58 84 76 80 948 316.0 8.6

Total '] 587 | 5401 600 | 573 | 545 | 554 | 546 | 547| 491 [:B87| 5bl. | B58 | 6,679 87.1

% 902 (9181922191087 1879 |89|840|779| 90285 |&H7] 8.1
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Fig. 2. The variation of annual mean maximum concentration of ozone(~4-) and nitrate dioxide(-ll-) in each

site at Busan Metropolitan City(1994 ~1996).
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Fig. 3. The variation of monthly mean concentration of ozone(-€-) and nitrate dioxide(-lll-) in each site at
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Table 3. Correlation coefficients of urban air pollutants
concentration at each site from 1994 to 1996
in Busan Metropolitan City

NOZO‘* BC | pc | DY | ¢ | 6B | sP

BC 007" | 047 | 040 | 047 | 028
DC | 062 020 | 062 | 038 | 058
DY | 065 | 060 045 | 060 | 047

GJ | 063 | 080 | 064 048 | 065
GB | 060 | 061 | 057 | 054 049

SP | 059 | 069 | 070 | 069 | 052
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Table 4. Occurrence frequency of a sea breeze day in
Busan Metropolitan City from 1994 to 1996

Jan| Feb! Mar| Apr|May| Jun| Jul | Aug| Sep| Oct { Nov| Dec|Total

194 36| 8910|5188 |11|8{8]|4]0

1955581966135 2[10713]4]|8

196 68| 4(10(10]2[3(6[6[10{3|11|%

Totall 41191 20] 281267 13|14 19)19]28]24!/19|D

78| 823|112 10.7) 530|576} 782| 78211172 988| 782} 81

A 747k

st Aol wAd ve
4P Fx9 H]“WSL

A A

e A

ofl
tn =

£ o o

flo flo Mo =

o
12

to
ok 4

10 4=

}‘U i
S

o]
2>
o
=

N
N
o

fo>

B oS
rlo o

ot ?W

to
ot

=g

A Jepge 4

o]
o

3.3.

=
=4

Fig. 1914 & %
o] soka} Hetw
AG= roi

3 F

= ol

f
ox
rot

& fAbsh,
TR A YeEdE AE
T Al g7
Utz &

)

X

2 o
_,_o],é.y

}

7wl deRge], 2
A dehd AEAe)
o, Adee o

kg

I3

£ ofr

Ko

o =% o
b

o,
o lo

b
]
o
)

o
oy T
. H
= rlo [‘2 9
fo o ™
O, off o
L
o% py £ off
ok ¢
o < okt
[ fuip
o
to o o
8
=o{=l"
-0,
=

M1 o
bl

o
2=
B
2,
X
o
3

gﬂﬂ e gof mAY
w7 e sFeo] A
g ZALEIgtH(Table 5).
{%Oﬂ Ax "HAF Hag

No +
m!‘L

ot
i g

off

H'T =

S
Ir 2 E =
to
i
o
i1

L)
2 e
o

i mwo-' oH‘O
Koyt o
By o B2

2
i

2,

o rr o
o

2
qeae o

g
L

AX %

ﬁ
T
a 32
gl
to
i
lo
off
k1
rE
ot

°.
ofd

I 3o 30

or e

b
=

o
o g
2 ol
Ir
=
o
2

Table 5. Monthly mean maximum ozone concentration
on a sea breeze day at each site (unit : ppb)

GB | MR | DY | GJ | DC| sP | BC ?g‘;er'

Jan. [17.14 | 28.07 | 26.00 | 17.07 | 19.64 | 25.29 | 20.43 | 21.95

Feb. | 20.37 1 30.47 | 2821 | 15.89 | 21.84 | 28.79 | 25.47 | 24.44

—-G8 Mar. | 32.60 | 32.25 | 37.35| 1680 | 25.85 | 35.70 | 24.45 { 29.30

_:_ z‘: Apr. | 41.21 | 277514771 | 2254 32.39 | 39.29 | 3243 | 34.76

I May | 37.35| 1592 1 52.31 | 23.54 | 3462 | 32.58 | 31.50 | 32.54

- DC Jun. | 47.38 | 29.46 | 55.38 | 34.23 | 44.23 | 35.46 | 33.62 | 39.97

+22 Jul. [ 3843|3821 4764|3871 {5350 |44.86 | 34.71 | 42.30

Aug. | 3447 { 2532 [ 39.74 | 37.21 | 56.74 | 30.63 | 44.47 | 39.65

0 e Sep. | 4895 | 31.26 | 47.63 | 45.74 | 56.63 | 52.11 | 49.16 | 47.35

th 3 Sn 7h S ”"Ti::‘“"“ 17h 19n 21h 23n Oct. | 2432 [11.89]20.00 [ 2314 | 27.46 | 34.43 [ 21.11 | 2448

Nov. | 750 | 10.54 | 17.291 1038 {1292 {1654 | 9.00 | 12.02

Fig. 4. Diurnal vanation of Ozone concentration on a Dec. | 1847 | 816 | 2889 16.11 | 1853 ] 26.05 | 1826 | 19.21

sea breeze day from 1994 to 1996 at Busan An-

Metropolitan City. ol 30.68 | 24.11 | 38.10 | 26,12 | 33.70 | 34.23 | 2872
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Table 6. The classification of a sea breeze day in
Busan Metropolitan City from 1994 to 1996

MER- NG A-RA -

Southeasterly Southwesterly

Wind

Direct; E |ESE} SE |SSE| Total} S
rection

SSW| SW | Total

Frepency| 38 |18 | 13|16 | & | 6| %6 | %6 | 18

Dbl g ook

% 1564]7.41|535|658| 3498 [27.16|14.81 | 2306| 65.02
40

5 -+ SP

é -m- GJ

§ -+ DC

(&) 5

o 5 S U S S S U O Y A T OB S T S

th 3h 5h 7h Sh 11h 13h 15h 17h 19h 21h 23h
Time

Fig. 5. Variation of daily mean ozone concentration
under the southwesterly.
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Fig. 6. Diurnal variation of ozone concentration under
the south wind.
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