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Background

• In the summer monsoon season, SW or SSW 

wind prevails over Bengali and BoB.wind prevails over Bengali and BoB.

• It is known that there are roughly southward 

moving mesoscale precipitation systems. 

These systems also show significant diurnal 

variation.variation.

Webster et al. (2002); Zuidema (2003); Kataoka & Satomura

(2005); Miyakawa & Satomura (2006); Liu et al. (2008)



Webster et al. (2002)

14-16m/s

Gravity waves (??)



Liu et al. (2008)
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(Laing et al. 2008)



Motivation

1. What kind of mesoscale systems moves more 
than 1000 km in the meridional direction against than 1000 km in the meridional direction against 
large scale wind? 

– Are they squall line type or gravity wave type?

2. Why do they show significant diurnal variation? 
What controls the timing?

Today, numerical experiments on #1 are presented.



Kataoka & Satomura (2005)



Model and Settings

• MM5

• 4 nested domains

(2km)

• 4 nested domains

– KF & Ice-microphysics

• Initial and boundary:

– NCEP RAII

• Integration

(54km)

(18km) 2-way

(6km)

• Integration

– Domain 1 & 2: 2002.4.30 00Z – 06.01 00Z with 
nudging

– Domian 3: 5.05 00Z – 5.16 00Z

– Domain 4: 5.05 12Z – 5.11 00Z



TRMM



Domain 1

TRMM 3B42Model



TRMM 3B42Model



Domain 3
TRMM 3B42

Model





Domain 4

TRMM 3B42Model

6.2 deg/20h ≈ 9.5 m/s Appear in the early morning at 25-26N



May 06 21Z May 06 23Z







C ≈ 2 ′g H ≈ 2gH ∆θ θ ≈ 2 * 9.8 *1000 *10 / 300 ≈ 25 ms-1



Summary

• Using nested 2-km resolution nonhydrostatic

model, southward travelling precipitation model, southward travelling precipitation 

systems with ~9-10 m/s were reproduced.

• Several travelling systems were originated at 

the inland areas of Bengali region and went 

offshore over the BoB.offshore over the BoB.

• Squall-line type dynamics can explain the 

propagation
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