. ™
hanism of winter deg
Saudi Arabi

- a -
: L — "JJ : g - M

A -..-.aou \/

Swadhln Behera

Rieko Suzuki
Ryohji Ohba
= Toshio Yamagata
- THE UNIVERSITY OF TOKYO
— &

MITSUBISHI HEAVY INDUSTRIES LTD.
1-23-9-907 NEZU, Bunkyo-Ku

The University of Hawaii, 01stDec, 2004



Outhr-r-e ’*-""fl |

[EIFC |matolog| 'ﬁverwew (Chakraborty
. OF

o M

nual variability of moisture flux

'{__., aborty et al. 2004)

-\ﬁ,é; :ter time transients and analysis of G-
= NAL (UMA)

p— --l'-___.-.—"

—

o Preliminary results from MM5 simulations

e Future work



3
g
:
.
;

I

Fig. 1. (ar Diagram showing the adjacent seas of Saudi A rabia alongs with topography . (b The
domain of selecved regions studied in this paper (A rea [0 over Red Sea; Arvrea I over Abha: Area
IIT: owver Arabian Sea amd Aarea IT'V: over MNMediterramrean Sear and (o} a map of climatological
precipitaticon Cin e d from Xie-Arkin over Savd:s Acarabaa.



Semi-annual rainfall signal

Monthly average rainfall
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Seasonal Variability

Monthly net moisture flux
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Interannual Variability
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INTEGRATED MOISTURE TRANSPORT AND RAINFALL ANOMALIES
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850 hPa MOISTURE FLUX ANOMALIES (SEPTEMBER — OCTOBER)
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850 hPa MOISTURE FLUX ANOMALIES (NDJ)
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VERTICALLY INTEGRATED MOISTURE FLUX ANOMALIES
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Seasonal Variability

Monthly net moisture flux
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Precipitation from winter disturbances

Mujumdar et. al. 2004
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G-ANAL
(IMA, 1.25X1.25)
(6 years: 1999 — 2004)




500 hPa Geopotential Height and Rainfall
Animations — Note the influence of propagating

yestern disturbances on the rainfall variability
- over Saudi Arabia
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Conclusions

O fAOISTLf

Semil-annual sic gz | il

—

-

Interannual varizaoilit rrolstura flue doe o iroolcal clirreiie siereals like
10D and ENSO.

Winter 'trans]é’h SNITUUEISIATabian Cyclone (7).

=

Stretching aie aliblizontalladvection terms are the major contrbuters terthie
sIuIWRSVREICSTeIRRErCyclone. \Vertical advection and tltingl terms; are
cl

ic
relatively SIVESE

— i - =
o - —r—-

s~ The horizontal advection term contributes mainly to shift the vorticity
="""-~|oa’[te‘|‘Fn toward the direction of the movement of the disturbance and does
- not- con“trlbute to amplify the vorticity.

"o The stretching term plays the dominant role for this type of disturbance
develepment..

e The distribution of horizontal advection term simply represents the fact that
the vortex Is advected by the north-westerly wind.




liRorder to understand the mechanism of
EVEIopment and propagation, high resolution MMS
en\' Ivity study for all kinds of disturbances by
== _* on-off (a) condensational heating, (b)
= "‘face sensible heat flux and (c) surface latent

~ heat flux

‘.-,-

-lr'""'

-
—

—

® How they are related to NAO, IOD and ENSO ?
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