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Variation Characteristics of Atmospheric Visibility and Their Relationship with
Relative Humidity and Particle Concentration in Shijiazhuang of Hebei

WANG Xiaomin, HAN Juncai, CHEN Jing, QIAN Weimiao, YUE Yanxia

( Shijiazhuang Meteorological Bureau of Hebei Province, Shijiazhuang 050081, China)

Abstract ; Based on the visibility of 12 meteorological stations in Shijiazhuang of Hebei Province from 1980 to 2015 and the hourly rela-
tive humidity and PM, 5, PM,, concentration from 2014 to 2015, the spatial and temporal distributions of visibility were analyzed in
Shijiazhuang during 1980 — 2013, firstly. Then, the relationships between visibility and relative humidity as well as PM, 5, PM,, con-
centration were studied, and on this basis, the multiple nonlinear forecast model of visibility was further established. The results are as
follows: (1) The annual average visibility significantly decreased with rate of —1.0 km - (10 a) ~" in Shijiazhuang since 1980, and
the decreasing trend of average visibility in summer was most obvious, while it was smallest in spring. (2) By comparison of the visi-
bility before and after 1998, the average visibility decreased by 15.3% in Shijiazhuang of Hebei. In space, there were two high centers
in the north — central and south — central of Shijiazhuang and two low centers in the urban district of Shijiazhuang and Zhaoxian before
1998, while the visibility gradually decreased from east to west after 1998. (3) The relation of visibility with relative humidity was an
exponential function, while the relationships of visibility with PM, 5, PM,, concentration were power functions. Therefore, the multiple
nonlinear fitting model of visibility was established based on relative humidity, PM, 5 and PM,; concentration, the model was able to
simulate and forecast the visibility in Shijiazhuang to some extent by testing of the observation.

Key words: visibility; relative humidity; particle concentration; temporal and spatial features; nonlinear fitting



