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Relationship between daily maximum 1-hour mean oxidant concentration and
air mass back-trajectory pattern on summer fine days at the coastal area
along the Seto Inland Sea in Hiroshima Prefecture

SINYA SETO, MASAKI Uzu, MAYUMI OOHARA, KAZUHIRO SUNADA and MORIO HIURA
(Received Oct. 15, 2007)

Daily maximum 1-hour mean oxidant concentrations were discussed in terms of surface meteorological
conditions and patterns of 1000 m height air mass back- trajectory arriving at the coastal area along the Seto
Inland Sea on summer fine days (solar radiation > 20 MJ m? day™!) from 2004 to 2006. Most of high oxidant
episodes (> 120 ppb) were associated with the land and sea breeze circulation and air mass trajectories
stagnating in the Japanese Archipelago or those from the Korean Peninsula. In contrast, low oxidant
concentrations (< 80 ppb) occurred under advection of maritime air masses from the northwestern Pacific

Ocean with low background ozone.
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Fig.1 Map showing the air pollution monitoring stations in Hiroshima Prefecture used in the present study.

Station code 1: Yumi Park, 2: Inokuchi Primary School, 3: Hiroshima-minami Primary School, 4: Misasa Primary School, 5: Tomo Primary School, 6: Asa-
mimami Ward Office, 7: Fikugi Primary School, 8: Kaita High School, 9: Meiritsu Primary School, 10: Miyahara Primary School, 11: Shiratake Primary
School, 12: Takehara High School, 13: Osaki-nakano Primary School, 14: Mihara-miyaoki Park, 15: Matsunaga Branch Office, 16: Fukuyama-minami
Primary School, 17: Mukaigaoka Middle School, 18: Baien Middle School, 19: Ekiya-higashi Primary School, 20: Kannabe Sanitation Center.
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Fig. 2 Histogram of daily maximum 1-hour mean Ox concentrations in Hiroshima Prefecture

on summer fine days from 2004 to 2006.

Table 1. Mean and standard deviation of daytime mean wind velocity and maximum temperature, and daily total solar
radiation for high Ox and low Ox cases on summer fine days during 2004-2006 in Hiroshima Prefecture.
n Wind velocity 9 Maximum temperature 9 Solar radiation 9
(m s1) (C) (MJ m2 Day-1)
High Ox @ 99 2.4%0.3 33.1%£1.3 23.9%x1.7
Low Ox b 95 3.3£0.6 31.8%£0.9 24.6%x2.1
Ratio © 0.72 1. 04 0. 95

a) Daily maximum Ox concentration = 120 ppb

b) Daily maximum Ox concentration < 80 ppb

¢) (Mean of variables for high Ox) / (Mean of variables for low Ox)
d) Measurements at the Takehara High School station
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Fig. 3 Three-day back-trajectories arriving at Takehara at 15 JST for (a) high Ox episodes, and (b) low Ox
concentrations, on summer fine days from 2004 to 2006. A start height of a back-trajectory is an altitude of
1000 m.
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