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ABSTRACT

Caspian clouds that are formed in the distance between the southern shores of the
Caspian Sea and the Alborz Mountains were identified and studied in this paper. In this
study, July 20 to 31, 2013, were selected as the study sample during which the clouds
were formed. For this purpose, data on the type, amount, and height of different cloud
layers and daily precipitation of 36 synoptic stations located on the southern coast of
the Caspian Sea were received from the Meteorological Organization. MODIS images
were used to investigate the relationship between precipitation and cloud microphysical
parameters (CTT, CTH, COT, CER, CWP). ERA5 and NCEP/NCAR data were also
used to identify synoptic patterns leading to cloud formation. Finally, HYSPLIT model
and regression method were used to identify the path of moisture flow. The results of
observational data showed that Caspian clouds were observed in the form of low Stratus
clouds and middle clouds of Altocumulus type in the region. So that among the low
clouds, the heights of 750 and 900 meters and among the middle clouds, the heights of
2700 meters had the highest frequency. The results of Caspian clouds rainfall showed
that in most areas, 1 to 5 mm of precipitation has occurred. Correlation results showed
that precipitation was positively correlated with CTH, COT, CER and CWP, and
negatively correlated with CTT. Multivariate regression predicted 17% of precipitation
by cloud parameters. The results of the study of synoptic maps showed that with the
establishment of a 1012 hPa high pressure core in the north of the Caspian Sea, the
north-south wind flow along with the transfer of sea moisture to the south shore of the
Caspian Sea, ascending the air mass and the formation of clouds and limited rainfall in
the region. Vertical profiles showed maximum specific humidity in the lower levels of
the atmosphere (1000 to 900 hPa). The results of HYSPLIT model moisture flow path
showed that the main source of regional moisture was the Caspian Sea.
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Extended Abstract
Introduction

The cloud is a special phenomenon that is caused by dynamic and thermodynamic changes in the general circulation of
the atmosphere and covers about 68% of the world (Bonnie et al., 2015 262). Caspian clouds are clouds that are spatially
distributed between the coast of the Caspian Sea to the Alborz Mountains and under the environmental conditions of
the region formed throughout or part of the Caspian region, while in adjacent areas similar clouds do not exist.
Therefore, the main purpose of this study will be to study the climatology of Caspian clouds using observational data,
satellite images and reviewed data. In this study, July 2013 (days 20 to 31) were selected as a sample.

Data and Method

Observational data of clouds, which are in three separate groups of low and middle clouds, rainfall were received from
the Meteorological Organization of Iran with a time scale of 8 SYNOP (00, 03,06, 09, 12, 15, 18, 21 UTC). Frequency
percentage of type, amount and height of low and middle clouds was calculated for selected samples. The relationship
between precipitation and cloud parameters was investigated using Pearson correlation and multivariate regression.
These parameters (CTT, CTH, COT, CER, CWP) were received from MODIS level 2, MOD06 TERRA and MYDO06
Agqua. ldentification of synoptic patterns leading to the formation of Caspian clouds. Humidity source was identified
using HYSPLIT.

Results and Discussion

Examination of observational data showed that Caspian clouds are often of the lower (Stratus) and middle
(Altocumulus) clouds. The height of the lower clouds was 900 and 750 meters and the middle clouds were 2700 meters.
Pearson correlation showed that precipitation has a positive relationship with CTH, COT CER, and CWP and a negative
relationship with CTT. Multivariate regression predicted the effect of cloud parameters on precipitation by 17%.
Caspian Clouds precipitation is often 1 to 5 mm in most areas. Precipitation of more than 11 mm occurred in a very
limited part of the southern part of the study area. Synoptic analysis of high-pressure settlement in the north of the
Caspian Sea and moisture transfer and the orthographic ascent of air mass has caused the formation of clouds in the
region. The results of tracing the moisture-carrying winds, which was performed using the HYSPLIT model, revealed
that the main source of moisture in the region was the Caspian Sea.

Conclusion

The results showed that Caspian clouds are mainly formed as low and middle clouds in the region. Pearson correlation
showed that precipitation has a positive relationship with CTH, COT, CER, and CWP and a negative relationship with
CTT. Multivariate regression predicted the effect of cloud parameters on precipitation by 17%. Synoptic analysis of
high pressure settlement in the north of the Caspian Sea and moisture transfer and orthographic ascent of air mass has
caused the formation of clouds in the region. Unstable cells have caused precipitation to a limited extent. The results of
tracing the moisture-carrying winds, which was performed using the HYSPLIT model, revealed that the main source of
moisture in the region was the Caspian Sea.
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