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Onset and withdrawal of rainy season
Onset Offset

30N — , 30N

20N ZON

10N 10N

EQ
a0 E i00 E 110 80 110

Matsumoto (1997)

2/14



Wind direction during rainy season

Averaged wind at 850 mb 7.25- 8.28
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Diurnal variations of convective activity

Ohsawa et al. (2001) used GMS satellite data and investigated
when the diurnal variations of convective activity have their

peak over the Indochina Peninsula.
They defined

ATBB — TBB (]Rl)_TBB (WV)
as an index. Where

T;;(IR1) : the infrared-1 channel black body temperature
T,;(WV): the water vapor channel black body temperature

The convective activity gets strong when AT,, <3(K)
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Diurnal variations of convective activity
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Preface

+ Not enough ground-based observation has been done near
Vientiane

-> Meteorological radar was built in 2007

-> Time has come!
+ In tropics, convective activity shows outstanding diurnal
variation over the continent (Nitta and Sekine, 1994)

-> Analyzing the diurnal cycle of convective activity is on the
top of the must-do list
+ Time of the maximum convective activity is around midnight
near Vientiane (Ohsawa et al., 2001)

-> Mechanism is not known yet

Meteorological radar located at Vientiane brings us
2-dimensional ground-based observation.

Using this radar, diurnal cycles and their regional
variations were analyzed. 6/14




Data

aaty Radar observation range 400 km obs. twice
25 ?:" FEsis o AR (elevation 0.5, 1.3 degree)

(x100m)

120 km obs. 12 times

30  (elevation 0.5 ~ 22.9 degree)

2> Interval: 7.5 minutes
20

15 Analysis period:

15 .o Apr1-—0ct 23, 2008
5
. _ . Spherical coordinate
95 100 105 110 _ _ _
(lon) | Weighted interpolation
Outer circle:400 km, inner circle: 120 km Cartesian coordinates
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Data

After the interpolation, Constant Altitude PPI (CAPPI) was made

at 3 km height
Analysis went through using this CAPPI

CAPPI (3 km height)
2008.07.18 21:09 LT Shadow

Contour: every 500 m
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Time series variations of radar echo area

(k. x 1072 July, 2008 > 10 dBZ
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Over 10 dBZ: there exists long life precipitation
Both figures: night time precipitation is outstanding in July
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Diurnal cycles of radar echo area

Onset Middle of rainy season Offset
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Bar graph: radar echo area of the intensity of over 10 dBZ
(left vvertical axis)

g{Radar echo area maximum in the afternoon:
contribution of numbers of small convective systems

H|Radar echo area maximum at night in July:
contribution of some large convective systems
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Regional differences of diurnal cycles

The phase of the diurnal cycles shifts over the downstream
of mountains.

d|V|ded into 6 regions
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See the results of two cases:
1) consider small systems only.
2) consider large systems only.  Threshold: 800km?
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Regional differences of diurnal cycles

Small systems only (< 800 km?)
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Time of the maximum gets late as it goes to northeast
-> This result indicates the existence of northeastward

convective systems
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Ratio of radar echo existence

Circles: 100 km, 200 km, 300 km
Contour: every 500 m

00 (LT)

Time-Distance cross section
Averaged over July, 2008
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Xis:averaged elevation in the domain
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Conclusions

+ Diurnal cycles
Apr and Oct: in the afternoon -> numbers of small systems

Jul: around 1 LT
+ Night time precipitaion in July

Large convective systems:
It appears that there exists northeastward convective systems

Phase speed / traveling speed: 12-16 m/s
Similar to the phase speed of cloud streaks observed in East

Asia (Wang et al., 2004) and North Africa (Laing et al., 2008);
10-25 m/s.
It suggests that northeastward convective systems bring the

night time rain near Vientiane.
Consider the speed, squall line would have a part in

the mechanism.
14/14
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squall line
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squall line
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squall line
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squall line
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Based on Japanese criteria
10dBZ -> 0.15 mm/hr don’t need an umbrella

20dBZ -> 1.5 mm/hr may need an umbrella
30 dBZ -> 2.7 mm/hr need an umbrella

40 dBZ -> 11.5 mm/hr strong rain
45 dBZ -> 23.7 mm/hr rain cats and dogs
50 dBZ -> 100 mm/hr fear the rain
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Radar echo coming direction
Jul, 2008

the wind direction of NCEP data
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Apr 2008 vientiane

the wind directien of RWCCF data
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Horizontal distribution of convective activity

Nitta and Sekine (1994)
defined I as follows

[ =250-T,,, (T,, <250(K))
=0, (T,, 2250(K))

Ty - black body temperature

The activity is outstanding
during July over the
Indochina Peninsula
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Nitta and Sekine (1994)




Horizontal distribution of convective activity
(a) JUL

40

Amplitudes of diurnal
components of [

Large diurnal variations:
-> over the continent ~20
-> near large islands ®)

Understanding diurnal
variations is of the
essence
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Nitta and Sekine (1994)



