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Abstract

Meteorological and air quality data were
anayzed with the intensive data of chemical
compositions of ambient aerosol particles
during the high-polluted wintertime of
January 2000 and low-polluted summertime
of July 2000 in order to study the relationship
between visibility degradation and properties
of air pollutants in Tainan urban area
Although the mean hourly visibility from
1961 to 1998 was observed to be 12.8+5.0
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km, the average visual range during the early
1960's was more than 20 km and had
deteriorated to approximately 7-10 km over
the last decade. The pollutant standard index
(PSI) was widely used to report urban air
quality. Comparing the statistics based on the
clear days (24-hr PM;o<50 nmy/m°, PSI<53)
and the hazy episode (24-hr PM 10>150 ng/m”,
PSI>100), the corresponding visual range was
decreased from 12.8+5.0 km on clear days to
5.9+3.0 km on hazy days, demonstrating
PM1p concentration caused the significant
deterioration in vishbility during PMjg
episodes. Visibility had a positive correlation
with temperature but had a sfrong negative
correlation with SO,%, NH,", NO;s, and
carbonaceous materials of aerosol particles.
Further, the result of VARIMAX principal
component analysis shows the three identified
factors with eigenvalues greater than one. The
first factor was identified as well as an
expected contribution of PMi, and NO, to
visibility reduction. Thus, reduction of
vehicle-generated pollution would improve
the urban visibility in Tainan area.
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Fig. 1.Relative position of weather observation, air
quality monitoring stations, major industria
areas and highway in Tainan urban area.
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Fig. 2. Time series of mean annual visibility in Tainan
Citv from 10A1-1008
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Fig. 3. Time series of various seasonal visihility in
Tainan, 1961-1998.
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Fig. 4. Daily variation (mean and standard deviation)
of hourly visibility in Tainan City, 1961-1998.
Error bars represent £1 standard deviation.
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Variations of visibility and major species in
PM g during the period of January 2000 and
July 2000 in Tainan urban area, (a) sulfate; (b)
total carbon.

1. Factor loadings for visibility, air
pollutants and meteorological
parameters in Tainan urban area

Variable

PC1 PC 2 PC3

Vis

Temp

RH
Ws

Solarisation

-0.85" 0.15 -0.08
-0.74 0.35 -0.03
0.15 -0.85 0.05
0.02 0.12 -0.70
-0.43 0.64 0.22
0.18 0.08 0.79
0.56 -0.23 0.62
0.08 0.81 -0.28
0.69 0.42 0.27
0.68 0.01 0.61

bility

% Variance

27.70 21.87 20.98

Eigenvalue 3.75 2.03 1.27

6. Lukac, J.,

1. Factor loadings greater than 0.60 were in bold.
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