55 32 % 55 6 11 X R OB 2 Vol. 32 No. 6
2008 4F 11 H Chinese Journal of Atmospheric Sciences Nov. 2008

SRAIGE ., TREAM, EIE, . J0oT e A B R RE IR U AR S I B, KRR, 2008, 32 (6): 1229~1240
Zhang Lina, Zhang Chaolin, Wang Bizheng, et al. Evolution characteristics of atmospheric visibility in the Beijing expressway and the corre-

sponding physical analysis. Chinese Journal of Atmospheric Sciences (in Chinese), 2008, 32 (6): 1229~1240

ETREEABASENEREHFEREYESH

AW REA ELE YK

1 P EAG R A AR5, dbst 100089
2 HEPBLFE R RS IIFSE AT, LT 100029
3 pEREBE A BE . dEaT 100049

OB NS AR PR AL A L UG 1 Sl I 1 T £ B A R I [R] 23 AR BORE 0 R AURE L BE T AL
LA AR BR 1 AT 2087 . 58 R . (1D RACREWLEE B A W1 H AL A2 A AR LR AE . At H A2 (ki
W BEMLEELL 14 Wik (HEARE BUN BEEIA—E . W TR, 2FEURFRTREWNBERIURLF . (2) T
WRFNAACEE AL, FEAR LR E S AR ERZ AR AR A . AR fi] B 2
KA. IR 21 A H LB R R A SR A B AR WL BE S IR (] S B SRR A e AR S R
1 U RIS, [BAE A FIREILBE R H » REDLEE SR AR RO R . (3 WWBLESRE . RAREILEE SR LI
KFR, EEIEE KT T 1) Rayleigh HUR A% 1 Mie U WA 7 TR B K N2 th T B Bl R
PR RZ MR KRB ILIEE (9 5 17 O°C 6 30 5 52 52 ey KB DL S8 WU = 223l i Bergeron = Al . (4) 200 m AR 1Y
IRRE DL REHEAS g EAE 10006 BT B0 T A 2R A0 BIERE S5 KA B B HE 45 R+ 0 200 m DAL AR AE DL
WEARTE] » 200~1000 m JL[EA — 255, M 1~4 km BRI PAR =02 — 2%, ERRHKSE, PAEARER

TG
REW KTERE K K SRAMH HEIR
XEHS 1006 - 9895 (2008) 06 - 1229 - 12 HESES P26 XERFRIRES A

Evolution Characteristics of Atmospheric Visibility in the Beijing
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Abstract Based on the fine-resolution temporal observation data provided by the auto monitoring stations for road
weather information in Beijing airport expressway, the evolution characteristics of atmospheric visibility in the Bei-
jing expressway and the corresponding physical factors are studied. The main conclusions are as follows: (1) It is
demonstrated that the visibility in the Beijing expressway has distinct daily and monthly variation features, that is to
say, the visibility at 1400 LST is the highest in a day, and the time with the lowest visibility is uncertain in any day.

For the seasonal variation, the summer visibility is the highest in a year. (2) Of monthly and daily variation, the re-
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lationship between the visibility and the meteorological factors is the complex nonlinear correlation, rather than the

simple linear correlation. Through analyzing the lowest monthly visibility with 21-month data, it is shown that the

relationship between the visibility and the humidity is in the distribution of power, and is U type between the visibil-

ity and the temperature. However, in the highest monthly visibility, the relationship between the visibility and the

humidity becomes exponential. (3) From the view of physics, the visibility reduction is affected by humidity

through the water vapor’s Rayleigh scattering and the fog's Mie scattering, is affected by the aerosol through the

pressure resistance from the wind, and is affected by the water phase change through the Bergeron three-phase

processes when the temperature is around 0°C. (4) It is shown that the visibility below 200 m happens mostly in the

conditions that relative humidity of atmosphere is close to 100% (fog weather phenomenon), while the visibility a-

bove the 200 m is different. It is found that about 50% of visibility between 200 m and 1000 m happens in the case

of fog, and about 30% of 1 -4 km visibility is caused by fog. Thus, 1 -4 km visibility mainly results from haze,

sand storm and other weather phenomena.

Key words atmospheric visibility, fog, haze, expressway, road weather
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Fig. 1 Schematic diagram for the meteorological monitor stations of the Beijing airport expressway
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Table 3  The correlation coefficient between visibility and
main meteorological factors
RRER Ra Ry
T —0. 5035 —0. 5279
R —0. 23565 —0. 26598
2 —0. 07761 —0. 13767

Fig. 7 Monthly variation of the linear correlation coefficient be-

tween visibility and wind speed
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