9540 % 55 6 A % Vol. 40 No. 6
201446 H METEOROLOGICAL MONTHLY June 2014

LR RS ARV F. 2014, — REFEEME R 30 R 45 M HRAT B2 W7 20 . (5, 40(6) . 715-722.

—RIFEUXREDRBELEHFERISE DM

LEF MR Fwakd FOF R W BT wrg
1 B RERE PO B KE 050021
2 REWAZ R, KiZ 300074
3 AEALE B KA 050021
4 M AEHRETALE . RE 071000

B OE: 2000411 30 HE 12 A 2 H L H P g & R HH K H B T — ORI B AR B KA Hgemt Kk 3 d. Kb i %
TR 55 R B A1 36 34 h, SRR FRREEAT R 7 he FIRINEE B 3hah R ET 250 m ARSI 55k, 45 & W LR 2 TR
I NCEP/NCAR F43 87 98 L, X % 221 K25 00 B2 85 MR AE DL S KB I TE A R R e R R 84T T2 Wi b . DR 95 15 31
K55 T ol i 400 T 4 2 AR R A D K TR SR B 2 e o R 1 B A i 6 XU RS I E K PRE 4 L SO R R A K T LR TR IR B
i (a1 AR XA R DK 55 10 24 = RN 328 5 850 hPa LTI 114 g B 38 A< 3E R0 30Tt YT J2 306 3R 70 K o ) e o R P R K SR R 8 i BRI
fIR)2 3 SRR M Hia% I 850 hPa T M 2 A H IS T MK F L. REER MM A ZRH R 1~2 m - s, o
SRR E AN KA 1 me s 2 A2 4 me sT DL EFEIEXGE M 250 m B #i T 5 5 M e, 002 IR, K E R R4S
LRI MRS, BRI, POTEIE . 3

FEDES: Pis6 XEKFRERD: A doi: 10.7519/j. issn. 1000-0526. 2014. 06. 008

Boundary Layer Structure Features and Diagnostic

Analysis of One Successive Heavy Fog Event

MA Cuiping® WU Bingui® LI Jiangbo® YU Lei* ZHAO Na' CAI Ziying® QU Xiaoli'
1 Hebei Meteorological Service Centre, Shijiazhuang 050021
2 Tianjin Meteorological Bureau, Tianjin 300074
3 Hebei Meteorological Observatory, Shijiazhuang 050021
4 Baoding Meteorological Observatory of Hebei, Baoding 071000

Abstract: Heavy fog occurred in most areas of middle and south of Hebei Province and Tianjin for 3 days
successively from 30 November to 2 December 2010, during which Shijiazhuang experienced a 34 h dense
fog, including a 7 h strong dense fog. The diagnostic analysis on structure characteristics of successive
heavy fog boundary layer and the formation, development and maintenance, and dissipation of the fog was
made based on intensive automatic weather station data and Tianjin 250 m meteorological tower gradient
observation data as well as conventional observation data and NCEP/NCAR reanalysis data. The result
shows that prior to the foggy weather, the continuous east wind on surface is beneficial to the accumula-
tion of water vapor. When the east wind turns to north wind, the vapor begins to condense, and eventual-
ly, becomes heavy fog. After the formation of heavy fog, the direction of wind turns to east again, helping
maintain and strengthen the fog density. The long-time SW warm and wet flow under 850 hPa and the in-
version on the near surface layer are the main causes for the durative heavy fog. The water transfer of the

low-level three branches of vapor and reconstruction of southwest jet at 850 hPa are responsible for the for-
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mation of the heavy fog directly. During the strengthening period, the wind speed on boundary layer is 1 —

2mes

', especially during the strong dense fog, the wind speed is only 1 m * s*'. When the wind with

speed greater than 4 m « s~ travels down to the ground surface, the heavy fog disperses affected by the de-

stroyed inversion.
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Table 1 Numbers of fog affected stations in Hebei Province
and Tianjin from 30 November to 2 December 2010
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Surface synoptic chart at (a) 08:00 BT 30 November and (b) 08:00 BT 1 December 2010



718

% 5540 %

= 7

= 7

w B ¥ &

02 08 14
11.28
2010

f&f A /BT

Bl 2 20104E 11 A 28—29 A(a, OM 11 A28 AFE 12 A 3 H (b, d)925 hPa iff 116°E
A WA AT RZ T LR U e

(a, bW Cf. 107" C

28 29 30 1 2 3

cs (e DIBEAN g kg DMK AL m - s 1)

Fig. 2 Evolutions of (a, b) temperature advection, (¢, d) specific humidity and wind at 925 hPa along
116°E from 28 to 29 November (a,c) and from 28 November to 3 December (b, d) 2010
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Fig. 3 Observations of visibility (a), temperature (b),
relative humidity (¢), wind direction (d), and wind
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Fig. 7 Time series of vertical velocity (a,unit:Pa + s~ ') and divergence (b,unit;10 ° s~ ')

along the fog center point from 29 November to 3 December 2010
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