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Abstract : By using the monthly surface ozone data collected at remote sites over East Asia( EA) and
related wind field and precipitation data, this paper studies the ozone seasonal cycle, interannual varia-
tion characteristics and their relations to EA monsoon, and the main factors influencing the surface o-
zone. The results show that the spring maximum and summer minimum of surface ozone occurs widely
across mid-latitudes in the North Hemisphere at remote sites,including most parts of EA. However, the
surface ozone has a summer maximum in the region of 33—43°N over EA,and a later winter/early
spring maximum in south of 20°N over EA. These ozone seasonal cycle features were mainly controlled
by the seasonal transitions of East Asia winter/summer monsoon circulations. The latitudinal differences
of appearing time of surface ozone peaks in spring over EA Pacific Rim regions are closely related to
the differences of pollutants transport path and strength from Asian continental. The analysis of seasonal
variations of potential vorticity ,upper air jet stream around tropopause,and the variation of vertical cir-
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culations shows that the winter and spring are the strongest periods of air mass transport from strato-

sphere to troposphere. However, the transport from stratosphere to troposphere is weakest from May to

November and has lower impact on surface ozone. The interannual variations of EA summer monsoon

onset( time and strength) and patterns of circulation are the main reasons of surface ozone interannual

variations in spring and summer over EA Pacific Rim regions. The other factors for surface ozone varia-

tion could be attributed to monsoon precipitations, cloud effects on photochemistry and the stratosphere-

troposphere transport.
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Table 1 Longitude, latitude and altitude of monitoring sites

Wk ZE S T B/ m
o [ I %2 119°44'E 30°18'N 138
rhE 118°15'E 30°13'N 1836
HrE L 117°10'E 36°25'N 1533
A 110°09'E 34°49'N 2 064
P [ T LS5 100°54'E 34°17'N 3 830
H 7% Yonogunigima 123°01'E 24°28'N 30
H 4% Hedo 128°15'E 26°52'N 60
H 4% Oki 133°11'E 36°17'N 90
H 7 Happo 137°48'E 36°42'N 1850
H 4 Ryori 141.49°E  39.02’N 260
H 4% Rishiri 141°12'E 45°07'N 40
%' 7 Mondy 101°00'E 51°40'N 2 000
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Fig.1 The monthly mean volume fraction(units;10 ") of surface ozone over baseline sites of East Asia( the grey shadings indi-

cate the *1¢ standard deviation of monthly mean variations in all observed years,and if the data of the sites are shorter

than 5 years, no standard deviation be shown)
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Fig.2 The season in which the monthly mean ozone rea-

ches the highest peak over East Asia in 1996, simu-
lated by the regional chemical model( green ;spring;

red ; summer ; orange ; autumn ; white ; winter )

B3 ARMRFAENT R HAS 8 UL 9 a SF-2 i) B4 IA
BN (B 1077) JRUR B (B0 m/s) 1 1]

T —4i AL
Fig.3  Latitude-month cross-section of the 9-yr averaged
surface ozone volume fraction (10™°) and wind
vector (m/s) observed by the eight Japanese sites

over East Asia-Pacific region
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Fig.4 Latitude-pressure cross-sections of the 9-yr averaged upper air jet stream, potential vorticity and
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(f) October from 2000 to 2008 ( the black isoline is the upper air jet stream with wind speed
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ropical regions) ;the vertical wind is multiplied by factor of 1 000, units: m/s)
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