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Synoptic and Dynamic Analysis of Cyclogenesis over
Mediterranean Sea

F. Habibi!

Abstract

The cyclonic systems which are affected on Iran often form over
Mediterranean area taking in to consideration this factor. This research
attempts to study mechanism of cyclogenesis phenomena over Mediterranean
Sea as synoptic and dynamic study. The studies are shown that Mediterranean
Sea has a special feature due to its coastal topography that enables it to
adjust every air mass to Mediterranean air mass. Therefore, this article has
studied position of Mediterranean topography, local Mediterranean winds,
cyclogenesis over Mediterranean and theoretical cyclogenesis in details.

Key Words: Local Mediterranean Winds, Cyclogenesis, Mediterranean Sea,
Mechanism of Phenomena, Cyclonic Systems, Mediterranean Topography.
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Study of Upper-level Frontogenesis from Potential
Vorticity Perspective over the Middle-East Region and

Iran

By: F. Ahmadi- givi' - M. Mirzaee?

Abstract

This paper investigates the evolution of the three middle- and upper-level
fronts associated with the cyclones. The version 5 of the mesoscale model
(MMS5) is applied for the all cases, with 75 km * 75 km horizontal resolution.
The boundary conditions are determined from the (United States) National
Center for Environmental Prediction (NCEP), National Center for
Atmospheric Research (NCAR) reanalysis. Using the model outputs,
including PV, potential temperature, wind fields, the upper-level fronts have
been studied. The analysis of the PV charts reveals that the upper-level
frontogenesis is accompanied by the tropopause folding in all the cases. The
penetration of dry and cold air with stratospheric PV values to mid-
tropospheric levels increases PV gradient where the tropopause is folded
and thereby enhances upper-level frontogenesis. The other noteworthy
features are the existence of strong descending motions and high static
stability near the regions of upper-level frontogenesis. The tropopause folding
depth in the first case is larger than the other cases. The front in the first case
is located on the upstream side of the thermal trough, whereas in the other
two cases the fronts are seen on the base of the trough. It is suggested that
the upper-level processes may have profound effects on the frontogenesis in
the third case. On the other hand, the results show that both the middle- and
upper-level processes have significant contributions to the frontogenesis in
the other two cases.

Key Words: Upper Level Front, Frontogenesis, Potential Vorticity, Tropo-
pause Folding
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Physical Basis and Concepts in Supercooled Cloud
Seeding

By:S.J avanmard’

Abstract

Since understanding of the physical basis of cloud seeding is one of the
most necessary elements in successful weather modification research,
therefore in this paper the physical basis and concepts related to supercooled
cloud seeding has been presented. In this regard, at first, a short review on
precipitation process in cold cloud seeding, reasons of difference in cold
precipitation processes has been presented. Then the conceptual models of
statical cloud seeding for convective and winter orographic clouds and
dynamical cloud seeding has been discussed and in other section,
microphysical-dynamical interactions processes in supercooled cloud seeding
using Liquid Carbon Dioxide has been explained , and finally the methods
of optimization of seeding effects has been presented.

Keywords: Supercooled Cloud Seeding, Ice Nucleation, Statical Cloud
Seeding, Dynamical Cloud Seeding, Microphysical Process, Dynamical
Process, Liquid Carbon Dioxide (LC), Optimization of Seeding Effects.

1. Atomosphoric Science and Meteorological Research Center (ASMERC)
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Updated IDF Curves for Mashhad

By: B. Ghahraman'

Abstract

Estimation of rainfall intensity at specified duration and return period is an
essential parameter in all water projects. Drainage, watershed management,
dam construction, surface run-off disposal are some examples of such
projects. Airport station is the oldest station in Mashhad and is supervised
by Iran Meteorological Organization. This station, as synoptic, has recording
rain-gauge device since 1969. Based on 1969-1993 data, intensity-duration-
frequency (IDF) of this station has been done by 2-parameter Gamma. The
other charts of this station are to 2006, were digitized and up-to-dated IDF is
prepared. Gumble distribution best fitted the data. However, the results
showed that, despite of decreasing trend of rainfalls, there are negligible
differences between this IDF and the previous one.

Key Words: Short Duration Rainfalls, Gumble Distribution, IDF, Mashhad.

1. Ferdowsi University of Mashhad



Investigation of Rainfall Variability and Trend of its
Disorder Index in South Coastal Belt of the

Caspian Sea

By: S. SH. Mosavi'

Abstract

The Caspian Sea south coast is known the wettest area of the Iran where has
the most rainstorms value in 24 hours time, Thus this special situation
associate with the world climatic changes in recent years caused that by 6
stations used to identify of line trend related to seasonal rainfall and its
disorder index changes over the three last decades of twentieth century. The
primitive results have shown in spite of the fact that the most negative ano-
malies of rainfall were happened in Winter and Spring on the Southeast and
Southwest regions respectively, only the Autumnal rainfall is facing with an
increase in middle section of the coastal belt. Also with regard to decline of
the most rainstorms value in 24 hours time in Autumn above the Anzali site
and its rise above the Ramsar and Babolsar sites, it is probable that the frontier
of intensive rainfall has been diverged from Southwest area along coastline
towards East. Concerning of the warm semester can be pointed to the trend
of its rainfall decline on this area throughout. In continuation has been shown
that the annual disorder index on the some places is increasing, but the addi-
tion tendency towards heavier daily rainfall over the Southeast basin in spring
and summer seasons and over the Western Mazandaran province in Autumn
have encountered with a special position on the coastal belt.

Key Words: Caspian Sea South Coast, Linear Trend, Rainfall Changes, The
Most Rainstorm Value in 24 Hours Time, Disorder Index.

1. Razi University of Kermanshah
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