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Fig. 1 The average fields of potential equivalent temperature (solid lines, K), temperature
(thin solid lines, K) and streamline(barbs) during 00UTC 22 June to 12UTC 30 June 1999
(a. 1000 hPa, b. 900 hPa, c. 850 hPa, d. 700 hPa. ;shade areas depict the places where the values of the south-north cross

section of potential equivalent temperature are grate than 4 K/(100 km?) . thick line depict the north limit of meiyu front., thick

arrows depict low-level jet, “J” depicts the center of low-level jet, the thick dashed lines in Fig. 1d depict the isoline of 200, 400 mm)
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Fig 2 The average fields during 00UTC 22 June to 12UTC 30 June 1999(a. specific humidity at 850 hPa
(solid lines, g/kg) ,streamline (thin arrows) and the zone of saturation that relative humidity great than 90% (shade areas) ,
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where the values of divergence are great than 10 °s~ '), thick arrows depict up-level jet (JH) and low-level jet (JL),
thin and curly arrow depict the axis of north high wind at the eastern of Tibetan Plateau,c. the field of vorticity at 850 hPa
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Fig. 4 The average latitude-height cross section field of equivalent

temperature(K) . horizontal disturbance of equivalent temperature
(K) ,south-north gradient of equivalent temperature(K/(100 km))
and component of wind u(m/s)at eastern front (a), middle front

(b) and western front (¢) (Thin solid lines depict equivalent temperature,

shade areas depict the places where the values of disturbance of equivalent
temperature are less than —2 K, thick dashed lines depict the values of
south-north gradient of equivalent temperature great than 1 K/(100 km) ,
solid lines represent u is positive and dotted lines represent it is negative;
the others are similarly with Fig. 3)
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Fig. 6 The average latitude-height cross section field of divergence
(10~

s '), cloud water and rain water and horizontal wind profile
at eastern front (a), middle front (b) and western front (c)

(Solid lines represent divergence is positive and dashed lines represent it is

negative,and shade areas depict the places where the values of cloud water

and rain water are great than 0. 1 g/kg; and barbs depict horizontal wind

profile; the others are similarly with Fig. 3)
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Fig. 8 The composite image of the time average fields of potential equivalent temperature
(solid lines) and horizontal wind at 850 hPa and the tracks of five vortexes (dotted lines)
(Hollow dots,solid dots,hollow squarenesses., solid squarenesses and furcations depict the tracks of
five vortexes; shade areas depict the places where relief height is higher than 400 m)
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Fig. 11 Time average profile along front, (a) relief height (m), (b) heaviest total rainfall near
the front (mm), (c¢) the intensity of wet baroclinic front in low-middle level (dots depict the value at
750 hPa, and diamonds depict the value at 950 hPa, unit:K/(100 km?), (d) the intensity of
temperature front (dots depict the value at 750 hPa, and diamonds depict the value at 950 hPa,
unit: K/(100 km?)), (e) vorticity at 850 hPa (dots, 10°s™ ') and total-metamorphosis at 900 hPa
(diamonds, 10 °s '), (f) divergence at 950 hPa (10 °s '), (g) component u at
700 hPa (dots, m/s) and component v at 900 hPa(diamonds, m/s) (The thick dashed lines

from west to east represent Daba mountain, dabie mountain and Huang mountain)
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THE SIMULATION OF THE UNEVEN CHARACTERISTICS
OF MEIYU FRONT STRUCTURE

Chen Lifang' Gao Kun®

1 Hangzhou Meteorological Of fice, Hangzhou 310008
2 Department of Earth Sciences, Zhejiang University , Hangzhou 310027

Abstract

A simulation of the heavy rainfall process along meiyu front was conducted using the NCAR/PSU me-
soscale model with a four-dimensional data assimilation. The model output of high temporal and spatial
resolution was used to investigate the uneven characteristics of the structure of meiyu front, which was
closely responsible to the heavy rainfall. The results indicate that the meiyu front consists of two segments
vertically, the middle layer front and boundary layer front. The vortex and associated heavy rainfall along
meiyu front were more sensitive to the middle layer front than to the boundary layer front. The intensi-
fied, steeper of the middle layer front and intensification of the vertical circulation across the front in the
middle layer are favorable to the later enhancement of precipitation along the meiyu front. The peak in-
tense of prcipitation did not occurred at the same time while the middle layer front reaching its peak inten-
sity, but the former has a lag of about 16 —24 hours. The total deformation fields at middle and low layer
were closely associated with the development of front. The distribution and evolution of « and v compo-
nents were significant different. The southerly jet stream center was at 900 — 800 hPa, and the strong
westerly flow was at middle level of 700—500 hPa ahead of the front, appearing as the downward exten-
sion of upper level westerly along the upper boundary of the front. The vertical saturated warm moist air
column, southerly low layer jet and westerly middle level jet ahead of the front show highly organized fea-
tures at the intense front segment. Some low layer fields along Meiyu front, such as convergence, {ront in-
tensity, deformation and southerly wind, show evident mesoscale orographic features and with significant
daily variation.

Key words: Structure of meiyu front, Intermediate layer front, Boundary layer front.



