YE -8 donip YAV o) ol oFF 093 chab g e S 50 dloea

SR dor sraalole ool j5 5l e sSad, SE 502

s 6,SIde aule 5 T ssl3l dme sl ke el

Ol il oSy sl Ao s palidlyr 4] ol IS syl
. - Eop L & i
Ol Ol 52 pole 5 (ouolidlod olSingsy  lidlpn 09,5 Loli
el ol olRily S jubpls dumno ldS G 58 09,5 olewl "

AEENY il Somds « AOFF 5L ,0)

oS>

sl 003wy ol b ity (2l )3 sden slaailebs oo ) 5yl ogSari, 15t MMB Jae 1 ool b dlis ol
VF/E olblyie (oye 5l g (Byb axd VY B VY oldlse b jl ey a gl 5 (o kdlcaas glabisly jo (g5lodud dlel>
Gl o 48 )S 84 WSB gliwly 3 LSow —p jl5 VY 5 Gl jioghS YO aSud 88l SS& Gl Jloid 4y OV/F L
Vo dgde liwdgS slojpe 13 g doyd Vo i ald (S35 ) Cunl o atwlS o g)laenl glis)) jl doys B lawgio jobas
Gl Sl B i s s 25,8 305 gl Gl Sl (g ol ) S5 b slita 398 326 g2 a0
OPee ol slod lacuaS’ (59 5l oSy B Cunl 095 5L 4 Cudy )3 (2ge Cllad il siad LS o Wb
Cudy 3 @38 s g iy (slod olie bas)lgenls lisyl (ol L ana oo (L5 & sl 0l gy 3 (03 5 @ s pus

iboe Al B (S )3 (xea (5 (imen 9055 Sb 4

39,8 38¢ ¢ J zlsel ( gas0n dilols (MMBE Jdo 1 kS slasly

The effects of the Alborz mountain range on the development of synoptic
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Abstract

In this paper by using MMS5 modeling system, the effects of the Alborz mountain range
on the development of synoptic weather systems on the leeward side of the mountains
have been studied. The primary aim was to see if the cyclones are produced and
intensified (cyclogenesis), however the cyclogenesis was found not to be marked and
hence the focus of the study was on the effects of the mountain on weather systems
reaching this area.

The extent of the simulation domain is from 24°E to 74°E and 14.6°N to 53.6° N
with horizontal grid resolution of 25 kilometer, and 23 half-sigma levels in the vertical.
The effect of terrain elevation was considered by smoothing the elevation typically by 50
percent (near the peaks by 70 percent and about 10 percent near the topographic borders).
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We found that the north-westerly weather system(24th to 27th Dec.2005) crossing the
Alborz mountain range showed a sharp difference between the case with topography and
that without it. These changes were particularly observed in potential temperature field,
Froude number, vertical speeds and precipitation. The vertical speeds as well as potential
temperatures were found to be reduced markedly. Also the 48-hours accumulative
precipitation was found to be reduced too. By removing the topography, the Froude
number of the flow was substantially increased; indicating that wave activity over the area
was reduced. Typical Froude numbers for the case with topography is about 0.9, which is
a favorable condition for formation of Lee waves, but without topography it appears to be
much larger than 1, which is not a favorable condition for wave formation.

We also found that the westerly and south-westerly weather systems moving to this
area were hardly influenced by the Alborz mountain range. This may be due to the fact
that these systems are greatly weakened by the smaller topographic features along their
path as well as losing most of their moisture over the Zagros mountain range, although
this needs further study.

Key words: MM35 modeling, Synoptic weather system, Lee waves, Froude number
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