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Abstract Based on the fine resolution temporal observation data, which was observed by the auto monitoring sta-

tions for road weather information in Beijing airport expressway, combined with the background field in the large
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1

scale, the dynamical and thermodynamical conditions of atmospheric visibility’s evolution and the characteristics of
main meteorological factors under different classification of visibility in the Beijing expressway are studied. The main
results are as follows: 1) In the low-frequency temporal scale, the law of the atmospheric visibility’s low-frequency
oscillation is that the vertical velocity at 850 hPa and the corresponding visibility is positive phase. From the physical
view of point, the mechanism is that the vertical velocity influences the vapor changing and the visibility is reduced
by the effects of the water vapor’s Rayleigh scattering and the water particle’s Mie scattering. This reflects the
effects of the large-scale dynamical factor and the vapor factor on the visibility. The potential temperature difference
from 500 hPa to 850 hPa and the viability is negative phase. It is suggested that the atmospheric stability controls
the molecular diffusion and turbulent diffusion of the boundary layer. Because of this reason, the corresponding visi-
bility is affected by the thermodynamical factor, but one thing should be noticed is that elements, which result in the
variation of visibility, are extensive, the interactional physics process, including dynamical or thermodynamical and
vapor must be taken into account, and single-factor analysis is not available. 2) The reason that results in differ-
ence between the visibility in January 2005 and that in January 2006 is the difference of the vertical velocity and the
vapor between two months, that is to say, when there is sinking vertical motion, the vapor tends to get dryer and
the humidity becomes less, hence the visibility turns better. So the visibility in January 2006 is finer than that in
January 2005. 3) The classification of the visibility has important physical relationship with the humidity, tempera-
ture and the wind speed, especially when the temperature is below than 0 “C, the saturation ice surface water pres-
sure is less than the corresponding water, so that the cooling fog is easily formed, and the corresponding visibility
becomes bad. 4) The daily frequency variation of visibility between 200 m and 1 000 m presents U type distribution,
and the visibility below 1 000 m appears on the conditions that temperature is very low, humidity is very high and
the wind velocity is very small, but it is only the essential condition not the full condition, especially for the heavy
fog which visibility is below 200 m. And for the better visibility which is higher than 4 000 m, its daily variation of
frequency presents arch form distribution.

Key words atmospheric visibility, expressway, dynamical and thermodynamical factors, fog
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Fig. 1 Schematic diagram for the meteorological monitor station of the Beijing airport expressway
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Table 2 Comparison of the average visibility, humidity, the vertical velocity at 850 hPa and the atmospheric stability in Jan

2005 and 2006

B ULEE /m i/ %o 850 hPa I 1y i i/ i

HIOH LT W fai ERRT Pa-s ! .

2005 4E 1 A 9250. 7 8653. 9 40. 540 33. 395 0. 30253 —25.26
2006 4F 1 A 4191.7 3995.7 56. 282 48. 048 0. 14264 —24.61
¢ K45 56. 067 52.7 —5. 8348 —6. 845 4.1682 —1.265

F£3 2006 F 1 BEEMEER S NS KREZHIFME

Table 3 Classification of the visibility and the characteristic of the corresponding meteorological factors in Jan 2006

~ ji2ES M ik
A DL R - N
X[/ % LIER X[ /m - s™! R X []/"C WA/ o
1 V<<50m 100 100 0.3~1 100 —7~—3.5 100
2 50 m<<V<{200 m 100 100 0.5~1 100 —7~—4 83
3 200 m<V<C1000 m 75~100 68 0.3~1 73 —5~—0.5 69
4 1000 m<V<4000 m 35~80 70 0.5~1.5 81 —5~1.5 69
5 4000 m<<V<C10000 m 15~55 73 0.5~1.5 72 —4~4 68
6 10000 m<CV<<20000 m 14~25 73 1~2.5 73 —6~5.5 70
7 V20000 m 14~20 84 1~2.5 80 —3~6 72




X5 F & O OR 134
268 Climatic and Environmental Research Vol. 13

A8 UL BE 0B 9 52 i PR A X b BB AS AR SEBR T
VP B g b T S A R WL .

R H SR LB SRR T 2006 4F 1 H B fig
DLEEGERL A, FRATTAR Y T AN [ 65 U B 4 40 % i
AR EZR W X ] 50 A, o X ] 3R R A [A) 9
SIREILE T, SN APER FEE T,
AR R TE TR 43 SR ERIXBIN, £ 908
UL B L, R A B DL 3 e L
UL B9 A BSRBEAH, 200~1 000 m Ay HE L
BEAG 68 % SE TP TE TR A 75 % ~100% X [a], i B
ULHH 3 R e W E B RAE 7520 ~100 Y0 iX MR X
B &

SrbrEe 3 T LIRS, 1 M2 SRR ILEE vk %5 .
HAREE R 10020, XF R AR EE AR AR, XU tig
ANy 3R UL RE, R Y 3B X (R R 7500 ~
100% ., SEWEMAMUGSS ., FTRERAH (ENK

0r (al) Wuyuangiao

Times

1 3 5 7 9

11 13 15 17 19 21 23
Time/h
Wenyuhe

Times
15

1 3 5 7 9 11 13 15 17 19 21 23
Time/h

Average of two stations

Times

1 3 5 7 9

11 13 15 17 19 21 23
Time/h

—— Visibility<200 m —=— Humdity 100%

—— Temperature —7——3.5°C —— Wind speed 0.3—1 m-s!

AT BE A B R AN RAR D+ I H G I AR A
6976 &7 0 CLATR , K e /h; 1 4 gL B i)
FI8 LB X 07 A 0 B AR A, R BEREA 0 CLAR
B, A7 0 ‘CLA R, WS AR K,

DI 253188 T AR BE VWL EE B A . SRR
REAMRNB I IR HRAFTEE BV RER, DT
YR U BN DR T e WY . —
ME . AR KT 0% m, KKk &Y,
NFZ LRSS, iS58 WEE /N A
B UAHXGHE AR E] 70% LRI, — e 4wl
ANgERA, Ohe WL R AR A L TR X AR
ICRE DL EE (9 520 2l T2 KA BERR AR E) 0 "C LA
TEF, VKRR AKIAE E /N T K B AKA
& E,. Wi, RFERKK e, 70 CUITH,
23 R AR X F K TR AN K AR A L, BN
Bergeron =i 2PV E << e<<E,. WREE ik

0r (bl) Wuyuangiao
25
20 F
1]
£
=
N R T N N TN N N 5. T . T T Y . T T T T N - |
1 3 5 7 9 11 13 15 17 19 21 23
Time/h
0r (b2) Wenyuhe
]
£
[_‘

11 13 15 17 19 21 23
Time/h

1 3 5 7 9

30r (3)

Average of two stations

Times

0IIIIIIIIIIIIIIIIIIIIIIII

1 3 5 7 9 11 13 15 17 19 21 23
Time/h
—— Visibility 200—1000 m -+ Humidity 75%—100%
—— Temperature —5——0.5 ‘C — Wind speed 0.3—1 m-s"!

B8  (a) 0~200 m#l (b) 200~1 000 m fILAE WL HE 53] BT 5 B2 1 IR A VOBK
Fig. 8 Times of the low visibility 0—200 m (a), 200—1 000 m (b) and the times of their corresponding meteorological factors
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