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Characterization of visibility variation trend
and its influence factors in Nanjing

HOU Ling', AN Jun-lin®, ZHU Bin’

( 1.Guangdong Meteorology Information Center, Guangzhou 510080, China;
2.Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters, NUIST, Nanjing 210044, China)

Abstract ; Visibility variation trends from 1980 to 2005 have been constructed using four different statis-
tical methods: Ridit analysis, cumulative percentiles, frequency of “very good” visibility, and annual
and seasonal means.Improvements in visibility were experienced from 1980 to 1984.A decline trend can
be observed after 1985 with some fluctuations in the process.In these 26 years,the mean daily visibility
was 8. 59 km with the maximum at 29. 25 km and the minimum at 0. 55 km, respectively. There were
obvious seasonal and daily variation features in visibility.It was worst in winter and best in summer in
one year while it was worst at 08 :00 BST and best at 14 .00 BST in one day. Visibility showed a posi-
tive correlation with wind speed and a negative correlation with relative humidity. However , temperature
and atmospheric pressure showed comparatively little correlation with it.PM,; was the major pollutant in
Nanjing.Curve estimation of daily mean PM,, mass concentration and the visibility presented a negative
correlation and the coefficient was the largest in autumn and the smallest in summer. A regression model
based on relative humidity ,PM,,, wind speed and temperature has been developed.There were seasonal
differences in the coactions of air pollution and meteorological condition on visibility , which was worse
in summer than that in the other three seasons.
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PM,, and the visibility at 08:00 BST in autumn
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Table 1  The logarithm linear fitting characteristics of daily

mean PM,, mass concentration and the visibility at

08:00 BST and 14:00 BST

w5 e K X7
08 i} 14/ 08 HF 14/ 08 Hf 140 08 HF 14 ff
By, 0.71 0.18 252 0.15 7.41 0.22 1.02 0.13
B, -2.81 -0.02 -1.34 -0.02 -26.92 -0.04 -1.99 =-0.01
R 0.30 0.20 0.19 0.15 0.60 0.46 0.28 0.08
p 002 0.12 016 0.26 0 0 004 0.56
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Table 2 Correlation coefficients of daily average visibility and its influence factors

TRHE SR AR N PM, o Jf ¢ i
P b4 P P NPT P P b4 DY )4

B -0.05 0.198 0.25Y 0 -0.71Y 0 0.26" 0 -0.04 0.251
ES 0.39" 0 0.03 0. 282 -0.42" 0 0.24" 0 -0.17" 0
& 0.13" 0. 004 0.02 0.333 -0.57" 0 0.36" 0 -0. 42" 0
A7 -0.29" 0 0.36" 0 -0.67" 0 0. 19" 0 -0.22" 0
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Table 3  Results of multivariate regression analysis of daily

mean visibility and its influence factors

by b, by by

b, R r
#HZ  20.63 -0.18 0.41 -9.80 0.01 0.76 0
HZ 13.58 -0.15 0.52 -25.83 0.30 0.67 0
Bz 24.78 -0.22 0.46 -24.15 0.09 0.77 0
A7 19.67 -0.17 0.26 -12.60 -0.02 0.76 0
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