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Climatological Characteristics of Fog at the Beijing Capital Airport
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Abstract Based on hourly observational data at the Beijing Capital Airport and four times per day NCEP/NCAR
reanalysis data from 1998 to 2005, the seasonal variation and interannual change of the characteristics of fog at the
Beijing Capital Airport are analyzed. The authors also compared the difference of diurnal variation between the light
fog (visibility from 1 km to 3 km) and the dense fog (visibility less than 1 km), and studied the climatological char-
acteristics of synoptic situation at the initiation, duration and dissipation stages of the dense fog process. The results
show that there are obvious seasonal variations of fog activities at the Beijing Capital Airport. The number of light
fog days in summer is more than that in autumn, winter and spring. The frequency of dense fogs is the largest in
autumn, less in winter and the least in summer and spring. The dense fog processes in autumn and winter account to

about 70. 2% of the processes in the whole year. There are noticeable diurnal variation differences between light fogs
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and dense fogs. During a light fog process, diurnal variation of one peak two vales can be observed, which is charac-
terized with maximum visibility value at 1300 LLST and low visibility from 0800 LST to 0900 LST. The variation of
visibility and temperature is in phase during a day, while the variation between visibility and humidity is out of
phase. During a dense fog process, the diurnal variation is small. Based on the cases of fogs from 1998 to 2005, a
composite analysis is carried out, which shows that the synoptic situation at 850 hPa during the period of initiation,
duration and dissipation stages is one trough one ridge. The synoptic situation in both the initiation and duration sta-
ges is saddle-shaped pressure field or mean pressure field at surface. In dissipation stage, however, the surface sys-
tem is usually in front of a high pressure. At the initiation stage. Beijing is located near the warm ridge, featured
with stable stratification and weak advection, which is benefit to radiation cooling and water vapor convergence near
the ground. At the duration stage, the convergence is maintained and cold air begins to accumulate in the upstream
region. As the trough at 850 hPa moves southeastward, the warm and moist air from south is prevented and the up-
per humidity is reduced. During the dissipation stage, the trough at 850 hPa passes though Beijing, and the low lev-

el is dominated by high pressure system. Therefore, the air becomes drier and water vapor can not converge and
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condense under the high pressure and the dense fog process comes to the end.
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Table 1 Number of light/dense fog days at the Beijing Cap-
ital Airport during 1998—2005
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1998 6/21 6/20 15/19 9/8 36/68
1999 5/19 6/16 19/11 8/11 38/57
2000 3/10 2/13 13/22 9/26 27/71
2001 1/6 2/20 6/21 0/12 9/59
2002 5/9 2/24 5/11 14/17 26/61
2003 5/14 5/18 12/27 1/20 23/79
2004 1/5 4/30 5/28 9/27 19/90
2005 0/4 6/25 9/15 5/13 20/57
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Fig. 1 The diurnal variation of visibility, temperature and relative humidity in a (a) light and (b) dense fog
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25 AR AN K AR DL EE IR ALl AN R

(3) X} 1998~2005 4F K %5 KA B4 L5t
FIZER LI, KR, FrLl FH s B iy 850
hPa JE #3750 “— i —4" A, REIFMHMEF
SEBT B LT Y A7 2 O s . K55
RS B 1 T T 3437 02 5 B 1 v TR R AR . fE T IR
Brie. deatszsgmes i, T BB, K
SZEEREE AR T R S B AR TR K YR A I H
2R FERFSE M B, b XS Y 46 A T8 35
Heky, Vo3 RAE LUFHER: Bl 850 hPa FH i/
EMABRE, BB %ZHE, &
JZREE N, BT, EIEB B, 850 hPa
F s B, PEACRUINR S A e Fe A AL
IR, 2 RAFET; st i 55 KU A PE LKL,
JRGHE NG > 7K PRAS RE A6 T M 1 LR . BEZETE K
%, REWLFEBEL R,
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