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Evaluation of Photochemical Oxidants Using New Indicators in Kagawa Prefecture
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Abstract

When the continuous monitoring of photochemical oxidants first began in Kagawa Prefecture in 1973, high levels
of photochemical oxidants from the outset gradually decreased until 1981, when the lowest levels were recorded. Ho
wever, these levels gradually increased again until 2017. Although levels of SPM, SO2, NO2 and CO meet the envir
onmental standards as a result of the Air Pollution Control Law, and precursor substances such as VOC and NMH
C continue to decrease, photochemical oxidants have been gradually increasing from 1981 to 2017.

The environmental standard for photochemical oxidants is less than 0.06ppm for 1 hour, as set in the Basic Envir
onment Law. However, because this is a short-term standard and can be easily influenced by weather conditions, a
new long-term environmental standard, which includes standards for the improvement of photochemical oxidants,
was issued by the Japanese Government in 2015. As a result, in order to understand the increase and decrease of p
hotochemical oxidants and potential ozone, an investigation to determine whether the gradual increase in photoche
mical oxidants from 1981 is reduction of an effect of NO titration, or if it is the result of local generation or advectio
n from other regions. In summary, we determined that the reduction of photochemical oxidants can be expected by r
educing NOx on the NOx rate-limiting side.
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)1 72.9| 78.8| 59.6| 55.3| 63.5| 84.4| 56.4| 67.4] 62.6/ 64.0( 69.5( 64.5| 65.1 82.1 74.0
TN 74.4( 75.3] 59.4] 66.4| 69.3[ 67.0/ 66.6] 65.0/ 63.1 56.8( 73.4| 68.6| 70.4] 70.4| 71.6
ST BT 53.5[ 68.9] 48.1 47.9( 50.5| 50.6] 56.4/ 58.6] 61.1 56.8] 60.1 56.8[ 57.0| 56.4] 57.8
I N 64.0/ 63.5| 58.5| 59.0[ 72.6[ 74.1 53.9] 61.6] 61.4] 56.9( 64.3[ 70.8] 77.1 80.6] 68.3
2 JE RT3 85.5[ 60.6] 58.5] 72.4] 74.0( 70.1 71.4] 64.4| 73.8] 65.6]/ 76.4[ 69.6] 69.3] 68.1 67.6
il F TP 71. 8m 68.9( 71.1 72.6] 83.4| 74.4] 78.5| 74.3| 58.3| 68.3] 71.3| 76.9| 76.3| 87.8
B AT
R TS
TR TSP
TR B i 46. 1 57.9 62.4] 66.1 73.5[ 51.1 58.9| 64.8] 49.3| 65.9[ 65.6| 62.8] 70.3| 62.4
5y
S E B
BRI E
[ERTLIES 67.4| 54.6] 60.4] 75.6] 70.1 68.5[ 52.4] 58.1 68.9] 53.3] 59.1 60.4( 65.0f 56.5] 46.0
(Y AR 72.9| 78.0] 59.7| 58.5| 64.7( 77.8| 65.3] 61.3] 78.4| 60.1 88.6| 77.9] 71.5| 69.6/ 74.3
JE A 63.3[ 70.0f 52.3] 69.1 78.6f 80.9| 65.9] 75.8] 71.6f 63.1 77.8[ 69.9| 76.3] 66.3] 73.0
A T A% T 43.6| 47.9] 44.4] 48.6f 63.9| 51.7| 43.0] 43.9| 54.1 41.0f 55.1 49.4] 55.6] 46.6] 45.6
RPN S fiE 66.5 66.9 57.2 64.1 68.7 70.5 59.5 63.8 66.8 584 69.8 65.6 68.2 68.9 66.5
=2 OxHisiEE (ppb)
(REEEE-NMIOREEEE 1976/1977/1978/1979| 1980|1981|1982[1983|1984|1985[1986|1987|1988
OxHEEFHBEDIERHFHIE 89.0| 83.7| 84.4| 76.9] 67.6] 59.7| 58.3| 63.5| 67.9] 68.4] 64.3| 62.3| 62.2
(REEENHIOREEE 1989(1990|1991[1992|1993|1994|1995|1996|1997| 1998|1999 |2000|2001|2002 | 2003
X EIEFEWIEDIEBBTE 63.9] 64.8] 63.5| 62.7| 63.4] 67.8] 66.3| 64.6] 63.4| 63.0| 65.0| 64.6| 67.8| 67.5| 67.8
(REEE-)IoRIEEE 2004|2005| 2006|2007/ 2008( 2009|2010} 2011|2012/2013| 2014| 2015/ 2016| 2017/ 2018
OXREETHBEDIFEBRBHTYIE 69.8] 71.0| 72.5| 72.1] 70.4| 69.5| 69.3| 70.1| 72.9] 73.6] 75.8] 76.9| 79.5| 82.7| 82.6
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