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Fig. 1 Regional surface chart at (a) 0600 UTC and (b) 0900 UTC 5 May 1993 (shadow:

the black storm area)
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Fig. 2 The instantaneous gales and their start time (UTC) at the stations on 5 May 1993
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Table 1 Variations of meteorological elements when the cold front passed

across Linze tower layer station of micrometeorology at desert area in
afternoen of 5 May 1993

B {E] (UTC) 1 h ZFFE(hPa) K% (m/s) BECC BESFW/m?)
06 0.1 6.0 21. 8 747
07 4.1 16.3 18.9 589
08 5.5 17.1 11.8 238
09 0.1 11.0 8.7 50
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Fig. 3 The jumping of the pressure p, temperature Fig. 4 The sketch of surface temperature with
T, wind speed V and relative humidity r pseudo-color from GMS-4 at 06 UTC 5
when the blcak storm passed across Jin- May 1993

chang station
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Table 2 Designing of numerical simulation
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Fig. 6 The vorticity fields of control simulation with 21 h (a) 850 hPa (b) 700 hPa at

09 UTC 5 May 1995, respectiviely (Contour interval is 5X1075s~1, A represents Jin-
chang)
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Fig. 7 The W-E vertical cross section of (a) vorticity (X 107%s™!) and (b) equivalent po-
tential temperature 6, (K) through the vortex center near Jinchang (38. 5°N) in
Fig. 6a
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Fig. 8 The vertical structure and evolution of (a) wind speed and (b) specific humidity below
3000 m near Jinchang from 06 UTC to 12 UTC 5 May 1993
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Fig. 9

(a)the same as Fig. 7 a, but the bulk PBL with d=40 km; (b) the same as Fig.

7a, but for the high PBL with 4=80 km; (c) 850 hPa vorticity field correspon-

ding to Fig. 9 a (d) 850 hPa vorticity field corresponding to Fig. 9 b
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THE DEVELOPING STRUCTURE OF A BLACK STORM AND
ITS NUMERICAL EXPERIMENT OF DIFFERENT
MODEL RESOLUTION

Cheng Linsheng Ma Yan

(Department Atmospheric Science s Lanzhou University, Lanzhou 730000)

Abstract

The developing structure and evolution of a black storm occurred in the northwest re-
gion of China from 4 to 6 May 1993(*93.5") can be basically simulated by using a control
experiment of the improved MM4 model with high resolution PBL parameterization and
40 km fine-mesh. The simulated results show that the black storm was associated with both
a mesoscale cyclonic strong vortex in the PBL and a vertical vortex column in the tropo-
sphere during the developing stage. The lower (upper)part of this vortex column, streching
to “he . opopause was cyclonic (anticyclonic)vortex column associated with intensive conver
ence (divergence)inflow (outflow). According to the cross section of the equivalent potential
tempe rature, the major differences of the structure of the black storm from that of general
front are. the steep slope of the boundary surfaces, the large horizontal gradient of ¢,, the
quite intensive baroclinity, the obvious warm-core in the PBL. The warm-cored structure in
the lower part of the black storm was related to intensive thermal forcing over underlying
surface. The comparison experiments of the different PBL parameterizations and model spa-
tial resolutions show that it would be necessary to enhance the spatial resolution of the
mesoscale numerical model and to adopt a better PBL parameterized scheme in order to im-
prove the simulation of the developing structure and evolution of black storm.

Key words: Black storm; Numerical simulation; PBL parameterization; Model resolution.





