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Fig. 1 The mean vertical profile of virtual potential
temperature at Zhangye at 2000 BST on fair
weather days during May 1991.
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Fig. 2 Initial vertical profiles of potential tempera-
tures, water vapor mixing ratios, and hori-
zontal winds. The numerics labeling each pro-
file correspond to the number described in the
text.
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potential water vapor  horiz.

Run temp. mixing ratio  wind
Control 1 1 1
No upper jet 1 1 2
Diy 1 1 2 1
Dry 2 2 2 1
Dry 3 3 2 1

Table 1 List of experiments. The numerics in the
table indicate the number described in the
text.
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Fig. 3 Vertical cross section at t=6 h for Control run.
The vector indicates a velocity field. A region
where the mixing ratio of total water sub-
stance is greater than or equal to 0.1gkg™*
is shown by hatched. Negative potential tem-
perature is contoured at every 1 K.
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Fig. 4 The time series of the maximum values in the
computational domain for control run. The
upper panel shows the mixing ratio of total
water substace, and the lower panel the ve-
locity of updraft {a solid line) and downdraft
(a dotted line).
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Fig. 5 Vertical cross sections of the one-hour aver-
aged velocity fields and total water substances
for control run. The storm-relative velocity
fields are indicated by vectors, and the total
water substances are indicated by a single con-
tour line of 0.1gkg™!
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Fig. 6 Same as Fig.4 except for no upper jet run.
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Fig. 7 Same as Fig.5 except for no upper jet rmn.
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Fig. 8 Time series of total water substances for each
dry run (dryl-3). Total water substance is
shown by its mixing ratio (gkg™").
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Fig. 9 Vertical cross sections of one-hour averaged
variables during 3-4 h for dry run 1 (up-
per panel), dry run 2 (middle panel), and
dry run 3 (lower panel). Potential tempera-
ture perturbations are contoured at every 1 K
with solid lines indicating positive values and
dotted lines indicating negative values. Vec-
tors indicate storm-relative velocity fields with
their units shown beneath the panels. Total
water substances are indicated by a single con-
tour line of 0.1gkg™".
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Numerical Experiments on the Mechanism for Maintenance of a Squall Line

Tetsuya TAKEMI* and Takehiko SATOMURA*

*Graduate School of Science, Kyoto University
Synopsis

Numerical experiments are conducted to investigate the mechanism for maintenance of the long-lived
squall line that occurred over the arid region of China on 5 May 1993 by using the Advanced Regional
Prediction System. Two kinds of experiments are conducted focusing on the effect of upper-level vertical
wind shear and the impact of the mixed-layer depth. The upper-level vertical wind shear interacting with
a surface cold pool determines the structure and evolution of the simulated squall line. The mixed-layer
depth controls the longevity and maintenace of the simulated squall line. It is shown that a deep mixed
layer is necessary to the maintenace of a squall line over an arid region.
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