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2 . Diurnal variation of Meso-scale Cloud Cluster During Meiyu
Period in Eastern China

- Zhuxiao L1, Yasushi Fujiyoshi ,Masayuki Kawashima

LIntroduction

Meso-scale cloud cluster that produces heavy
rainfall and have great effect on energy and water
cycle is very important weather system. Diurnal
variation is an important aspect in the evolution of
cloud cluster in many places and was studied by
many researchers, In Eastern China, during Meiyn
period, meso-scale cloud clusiter occurred
frequently along the Meiyu front and was mainly
responsible for the rainfall, whereas the diurnal
variation of the meso-scale cloud clusters there
was remained unclear. This study was purposed to
investigate the diurnal variation in evolution of
cloud cluster occurred in Eastern China during
Meiyu period and what factor mainly contribute
to the diurnal variation,

2. Data:

Hourly GMS-5 infrared TBB data and 6
hourly GAME reanalysis product ver.1.5 during
period June, July and August of 1998 and June
and July of 1999 was mainly used in this research,
the study domain is 110-120E, 20-40N,

3. Results:

It was found that there is an obvious diurnial
variation in the evolution of cloud cluster. Fig.1
shows hourly dominant peak occurrence
frequency for all the 61 analyzed meso-scale
cloud clusters occurred in Meiyu period of 1998
and 1999. It is significant that the cloud clustets
tend to peak at evening or midnight to very early
morning time. The cloud cluster can be divided by
their dominant peak time into two types: Midnight
Type and Evening Type. The number of cloud
cluster for Midnight type is much larger than that
for evening type. It was also found that the cloud
cluster life span of Midnight-type was also longer
than that of Evening type and the averaged very
deep convection peak area in midnight type cloud
cluster is much larger than that in evening type
cluster (not shown). These features suggested that
the midnight convection peak is much intense
than the evening peak.

As well known, the evening peak was
resulted from the boundary layer heating due to
solar radiation. The following figures show some
analysis results on the try to know the mechanism
of the intense midnight peak of cloud
clusters.Fig.2 indicate diurnal variation of time
averaged water vapor convergence distribution at
925mb for 1-15 August of 1998. It was obvious

that the area and intensity of moist convergence
within the Meiyu-front zone at 2(26) LST is much
larger than that at other time especially larger than
that at 14 LST. The larger low level water vapor
convergence was suggested to response to the
midnight convection peak of cloud cluster.

Fig3 display the diurnal variation of
northward water vapor flux and wind distribution
in Eastern China at 925mb for August of 1998. It
was noticed that the maximum northward water
vapor flux at 2(26) LST is almost 2 times as much
as the maximum flux at 14 LST to south of
Meiyu-front within a large domain (25-32N). The
nocturnal enhanced northward water vapor flux to
south of Meiyu-front was suggested to mainly
contribute to the water vapor convergence at
midnight Also it was obvious that the northward
wind south to Meiyu front zone was strengthened
largely at 2 (26) LST within a large region, this
was suggested (o responsible for the
corresponding lager water vapor flux, on the other
hand, the wind within Meiyu front zone was weak
at all time, as a result, the nocturnal water vapor
convergence within Meiyu-front zone increase
largely.

The nocturnal enhance of notthward wind
was proposed to result from direction shift of
ageostrophic wind, Fig4 shows the diurnal
variation of ageostrophic wind distribution at
925mb. At 14 LST the ageostrophic wind was
westward, it deviated left into almost northward at
2 LST. The left shift of ageostrophic wind was
suggested to be caused by the-heat turbulence
difference in frictional layer between daytime and
midnight time, the process- was schematicly
illustrated by Fig.5, herein the frictional force
(Fyindicate the effect of boundary layer heat
turbulence mixing on wind.

4 . Summary:

An obvious diurnal variation was found in
the evolution of meso-scale cloud clusters in
Eastern China during Meiyu Period, the cloud
clusters tend to peak at Midnight to very early
moming time or evening time. The midnight
convection peak is more intense than the evening
peak. The mnocturnal enhanced moisture
convergence at low level around Meiyu front due
to the increase of northward water vapor flux at
night to the south of Meiyu-front was proposed to
mainly confribute to the midnight convection
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