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Characteristics of Ozone Advection in Vertical Observation
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Abstract

In order to clarify the vertical ozone distribution in planetary boundary layer of coastal area with complex terrain,
an observation campaign was carried out around Gwangyang Bay with dense pollutant emission sources during two
days from June, 4 2007. For this observation are Radiosonde, SODAR (SOnic Detection And Ranging) and Tethered
ozone sonde were employed. The surface meteorological and photochemical observation data provided by AWS
(Automatic Weather System) and AQMS (Air Quality Monitoring System) were also applied for analysis.

Synoptic condition is strongly associated with lower level ozone distribution in complex terrain coastal area. Since
mesoscale circulation induced by difference of characteristics of land and sea and orographic forcing is predominant
under calm synoptic condition, vertical distribution of ozone is complicate and vertical ozone concentration greatly
fluctuated. However in second day when synoptic influence become strong, ozone concentration in lower levels is
vertically uniform regardless of observation level. This results in vertical observation indicates that vertical ozone
distribution is often determined by synoptic condition and also affects surface ozone concentration.
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Fig. 1. Equipments for observation of planetary boundary layer structure; (a) Radiosonde, (b) SODAR, and (¢)

Tethered ozone sonde.
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Fig. 2. Topography and locations of the vertical observation (OBS), Automatic Weather System (AWS) and Air Quality

Monitoring Station (AQMS) sites.

Fig. 3. Location of main inventories of air pollutants,
which can be divided into 5 categories in target
domain.
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Fig. 4. The synoptic charts at 09LST on (a) 4 and (b) 5 June 2007.
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(b) 19LST, 4 June
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Fig. 11. Same as Fig. 10 but at (a) 18 LST, (b) 19LST, (c) 21LST 4 June, and (d) 03LST 5 June.
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(c) 21LST, 4 June
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(d) O3LST, 5 June
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Fig. 11. Continued.
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(a) 06LST, 5 June
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(b) O9LST, 5 June
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Fig. 12. Same as Fig. 10 but at (a) 06 LST, (b) 09 LST, (¢) 12LST, and (d) 15LST 5 June.
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(c) 12LST, 5 June
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(d) 15LST, 5 June

Wind direction
N NE E SE § SW W NW N

Wind speed (m/s)
0.00 1.25 250 3.75 5.00 625 7.50 8.75 10.00
600
—-— Ozone
~== Wind direction
500 ;—-"Wmd speed
> =
400 g e
{ :Z
300 Ey
1 g
§ & =
7z pa—
200 S
g
= ==
2, -
100 5 —
0 L =
0 20 40 60 80 100 120 140 160
Ozone (ppb)
Mixing ratio (g/kg)
0 2 4 6 8 10 12 14 16

Potential temperature (K)
60&92 293 294 295 296 297 298 299 300

— Ozone
~== Mixing ratio
500 e P, ten:perature
400 e )
& ’
i
300 ¢ %}
) ;
200 3
N
i
100
i .
0
0 20 40 60 80 100 120 140 160
Ozone (ppb)

Fig. 12. Continued.
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