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This study has been performed to clarify the characteristics of temporal and spatial distribution of
surface ozone concentration over Jeju Island, one of the cleanest areas in Korea with low emissions of

air pollutants.

Ozone data are monitored at four sites in Jeju Island. These monitoring sites are located at two urban
area(referred to Ido and Donghong), coastal area(Gosan site) and forest site(Chuna site). Ozone data has been

routinely collected at these sites for the late four years.

The patterns of seasonal cycle of ozone concentrations at all stations show the bimodal with the peaks on
spring and autumn and a significant summer minimum. However, the patterns of diurnal variations at rural

station, i.e.,

Gosan and Chuna sites are considerably different to those at urban stations such as Ido and

Donghong sites. The patterns of AQs variations are very similar with those of monthly mean ozone concen-
trations and AOQO; values are exceeded 30 ppb, at urban stations. This may be that urban stations are more
influenced by local photochemical reactions rather than rural stations.

In order to assess the potential roles of meteorological parameters on ozone formation, the meteorological
parameters, such as radiation, temperature, and wind are monitored together with ozone concentrations at all
stations. The relationships of meteorological parameters to the corresponding ozone concentration are found to be
insignificant in Jeju Island. However, at Gosan and Donghong stations, when the sea breeze blew toward the

station, the ozone concentration is considerably increased.

Key Words : Surface ozone, Temporal distribution, Spatial distribution, A0; value, Meteorological parameters,

Jeju Island
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Fig. 1. The location of air quality monitoring station in
Jeju Island.
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Table 1. Statistical summary of 1-hr and 8-hr average ozone concentration measured from Jan., 2000 to Nov.,
2003 in Jeju Island(unit: ppb)

. percentile .
Item Site Year s = 50 % Max Min AVG. STD.
2000 49 36 27 18 86 1 27 13
o 2001 52 39 31 21 100 0 31 14
2002 47 36 29 20 74 0 28 11
2003 54 41 32 23 81 0 2 14
2000 66 54 45 37 94 2 45 13
1-hr 2001 63 49 40 34 91 5 41 13
average Gosan 2002 65 51 41 27 102 0 41 15
2003 44 35 30 24 74 0 29 10
Donghong 2002 59 41 31 19 93 0 31 16
2003 63 46 35 % 94 0 35 16
Chuna 2003 59 44 36 % 97 0 35 14
2000 47 35 % 20 69 1 28 1
o 2001 50 39 31 23 83 3 31 n
2002 44 35 29 23 62 0 29 9
2003 52 40 32 %5 72 2 32 12
2000 65 54 45 37 89 6 45 13
8-hr 2001 62 49 41 34 82 8 41 13
average Gosan 2002 65 51 42 28 93 7 41 15
2003 43 35 30 24 70 2 29 9
Donghong 2002 57 41 32 2 83 1 32 14
2003 61 46 36 27 87 3 36 15
Chuna 2003 58 44 37 28 93 4 36 13
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2001 Ido 2.64 20.98 54.13 23.09 1.65 0.15
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Ido 0.35 22.83 61.74 15.02 0.41 0.00
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Ido 0.38 17.69 51.94 2823 2.13 0
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Fig. 5. Frequency distribution of 1-hr average ozone concentration according to each season from Jan., 2000 to
Nov., 2003 in Jeju Island.

Table 3. Number of days exceeded the 8-hr average ozone concentration of 60 ppb from Jan., 2000 to Nov., 2003
in Jeju Island

i Total No. of days exceeded 60 ppb ratio
Site Y Total

' ' measured day spring summer fall winter © (%)
2000 351 5 1 0 0 6 1.7

2001 355 10 2 1 0 13 3.7

1 2002 363 1 1 0 0 2 0.6
° 2003 331 2 3 5 0 10 3.0
total 1400 18 7 6 0 31 2.2

2000 331 44 10 11 9 74 224

2001 211 0 13 22 0 35 16.6

Co 2002 343 25 11 22 7 65 19.0
san 2003 %7 0 0 3 0 3 11
total 1152 69 34 58 16 177 154

2002 300 2 6 24 0 32 10.7

Donghong 2003 334 29 11 10 0 50 15.0
total 634 31 17 34 0 82 129

Ch 2003 312 3 13 11 1 28 9.0
una total 312 3 13 11 1 2 9.0
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Fig. 7. Daily maximum 1-hr ozone concentration vs daily maximum temperature during the ozone season, from
Jan., 2000 to Nov., 2003 in Jeju Island.

(a)

NNW 3 ENE
2 \
N
S\
N ~
WNW N \d ESE
NN
RN S Y
\ I \'S
A o
wsw g __'ssE
//
\\\ - —
SSW
Ido - - - -=chuna Gosan — - ~Donghong
50 T
——e— Ido - =@ =-chuna (b)
——tr— Gosan — ® —Donghong ‘
- 1 o
40 - \ *\ . :

ozone{ppb)

NNE ENE ESE SSE SSW WSswW WNW NNW

Wind direction
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with 1-hr mean data from Jan., 2003 to Nov., 2003 in Jeju Island.
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