105-1F) dxio AT F oslad F Ao (O ol &G 38455 dlomo

Glaakie 3 15 5,0 o abolu 43 0T S 5 Sboy Ol i 5 NS K uis
Ol ! Jols

Yo . LT
b Lo s Sl ds e A

. e e .
‘J'/«/U'L,(g ol ;,@);._4}4) dsnigo

Sl e eliniins 5 pgle asly ~oliT olSiilo”
OYRNYNE 150 )b AYAINYNG il s &,k

oS>

el 2ol pogase 93 (nly dtaly slajuiie 15 5 (gl g 21Ty (Sealad CueS 93 4 Wgana ¢ S5L B3 gy
4 bgye Olidog )3 (93400 3l90 jods = (S JSb s Loguad (S pts Glowbre pile (i & Lol cal 00 (3L g
5 S Sy SnnS 5 S ygbt s sitn s o Sl o (g3 hmg ANEL 033 55 a8 — it
Shoolaisl b )8l (gly amd jy8 Ly g a0 3y90 |y ol pl ol dalais )3 3L b olped sladilobs o (i JS5 s
g (ol Sy o dilS S pss oolie (Jlo miy (b oL sddlye GES (Global Forecasting System) sbeosls
8.5 o) il il loesly (eioran 15 dls w3 o i, 1 s Dy50 Al o (SIS L )3 (S S e
el ol slasS dulio 05 Jisie oS it blE &y Cpm iz B gy U j9tS S (sloolSinn) 3 03
£58s ) U ol osomn 5 o3 et > I ISkl 5 fhice ISt (S IS0 polin slngSI L ) 55
5 S IS8 5 1] oy holo iy 4518 linlons Cua I el 5 ol gy 3p9m aiaio 3 o8 s 5 e
ol oy O atdin e gdce pyd p3lEe cl)ls ilate )3 5L gody 4 yotie 3)lge ST D g e iy Sb (oA
oaseie 03l o 50 i)b cslal o3l polis dat 1y O diniin oS amd e LS ol b duwle (laly Cygo 4y 5L glate
paSde g M a5 (g 3)90 A2l 53 )l By pIB )3 (IS JSBpis (S0t jgome B slily (pizmen ) )3

21 )5 g~ e 5 (B Jlaid st i By s cslabial) )3 18T IS S8 unis S0 pgoma S

SIS e el S IS ity S 23S IS5 155 5031y

Total deformation and its spatial-temporal variability in atmospheric
precipitable systems in a region including Iran
Majid Mazraeh Farahani'and Mina Jafariani’

! Institute of Geophysics, University of Tehran, Iran
’ Science and Research Branch, Azad University, Tehran, Iran

(Received: 5 March 2011, accepted: 16 March 2012)

"Corresponding author: mazrach@ut.ac.ir oyl 05,155"


www.sid.ir

WAY Y ojles o Ao eyl S 58 55 o S 5 Sl \FY

Summary

Divergence and vorticity are two most attractive and popular quantities in the study of
sever atmospheric phenomena. On the other side, the role of deformation, especially total
deformation — expect for a few cases related to the frontogenesis theory — has received
less attention of scientists. This study is trying to fill this gap a little. It is trying to
examine the role of deformation in general and the stretching deformation, shearing
deformation and total deformation in particular on precipitation. In doing so, the GFS (the
Global Forecast System) wind components data in five years (2003-2005) were used to
compute the stretching deformation, shearing deformation and total deformation in a
network covering the Iranian and influential surrounding area.

In order to evaluate the effect of the deformation field on the atmospheric variable here
we used the collective 24 hours precipitation reported by the synoptic observatory around
the concerned domain. Due to the irregularity of the observatories in the beginning, the
reported data of the rainfall from synoptic stations were moved to regular grid points
applying Cressman objective analysis method. The distribution maps of precipitation and
contours of stretching deformation, shearing deformation and total deformation also were
prepared.

Comparison of the precipitation maps and the maps of stretching deformation, shearing
deformation and total deformation in six, twelve and.eighteen hours before the
occurrence of precipitation, showed that in the concerned region the flux of total
deformation pattern (dot product of the total deformation and the wind) was more
consistent with the precipitation maps in 6 hours later. Therefore, the flux of the total
deformation has a predictive value for precipitation and could be used as a precursor of
precipitation.

Besides the general matching of 'the patterns of the total deformation flux and
precipitation, the location of the maximum precipitation occurrence is reasonably
compatible with the location of ‘ maximum flux of total deformation in six hours earlier. In
the grid points of significant values of the precipitation, the total deformation fluxes were
calculated for comparison. Also for more precise investigation, the values of the
cumulative rainfall were divided into three groups (0-10), (10-20), (20-30) mm and the
values of the total deformation flux were computed for each of these intervals. It has been
verified that the interval of 0-10 has the maximum frequency of happening regardless of
value of deformation flux magnitude. The probability that precipitation occurs between 0-
10 is 26%. Also the probability of occurrence of larger deformation flux decreases
exponentially .as the value of deformation flux increases regardless of value of
precipitation.

The results of the computation show that the total deformation flux is varying between
5e-5 and 10e-5 for all intervals of the three groups of rainfall. The elongation of the
dilatation axis of the total deformation for all available data was computed. Based on the
results of this computation the axis of dilatation in severe rain falls are elongated in the
direction of West - East, Southwest - Northeast and North — South depending on the
raining area and the core of maximum precipitation.

Keywords: Stretching deformation, shearing deformation, total deformation,
precipitation, axis of dilatation
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