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Figure 1: Topoghraphy of the study area
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Figure 2: An exploratory factor analysis model and a confirmatory factor model for 6 indicators and 2 factors
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Tablel-Relationships between meteorological parameters with altitude, longitude and latitude
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Abstract

Understanding and identifying the climate type of a region, along with its dominant and influential
elements, is crucial for determining the region's climate. Climate varies from one location to another due
to the unique conditions of meteorological elements and factors in each place. Lack of knowledge about
microclimates in regions can lead to failures in economic and agricultural planning. Generally, the climate
of a region is the average weather condition in that area, and access to the average weather condition in a
specific location requires long-term meteorological data and information. To gain a comprehensive
understanding of the Caspian Sea region's climate, climatic zoning was conducted using modern statistical
methods such as factor analysis and cluster analysis over a 23-year period (1990-2012). For this purpose,
26 climatic variables from 16 meteorological stations were selected. Then, using a digital elevation model,
a multivariate regression relationship was applied between the meteorological parameters and the
mentioned layer, resulting in a 26x242 zoning matrix which served as the basis for zoning. Climate
analysis of the region using factor analysis shows that the region's climate is shaped by three factors:
temperature, precipitation, and wind-thunderstorm. The results of cluster analysis on the three climatic
factors indicate the presence of four zones in the Caspian Sea region. The findings suggest that the first
and second factors alone explain 84% of the climatic behavior in the region.

Most isothermal curves are presented on maps at sea level to show the effect of other weather factors.
(Khaldi, 2016). Therefore, the altitude factor is considered the most important factor in the formation of
the climate of each region, because with the increase in altitude, we will see a decrease in temperature and
also a decrease in air pressure. On the other hand, the Caspian region in Iran, due to the diversity of
topography, the location of the heights in the south of the region and the northern regions leading to the
lowlands and the Caspian Sea, have caused climatic variations to be seen in the shortest distance.

The necessity and importance of research

Based on the results obtained by the researchers, it was observed that Iran's climate is a product of
altitudes (Masoudian, 2013). From this point of view, an attempt was made to determine the effect of
topography on the climatic quantities of the region in order to deal with the existing climatic areas based
on a more realistic view. to be Since the Caspian region has topographic diversity and is affected by the
moisture source of the Caspian Sea, it has been tried to use the data of the regression model for the regions
without data, in addition to using the real data recorded, so that the role of altitude in The distribution of
meteorological quantities in the region should be determined.

Methodology

In this research, using new statistical methods such as factor analysis, cluster analysis, and geographic
information system, and using ArcGIS, SPSS, and Excel software, climate elements were classified at the
regional level. In this research, after preparing the data of the synoptic stations of the three provinces of
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Gilan, Mazandaran and Golestan from the meteorological organization of the province, 26 climatic
variables were selected from 16 meteorological stations during the period between 1990 and 2012.
Because the purpose of this research was climate zoning for the Caspian region based on altitudes, a
digital elevation layer (DEM) with a resolution of 90 meters was also used. Next, for zoning, a regression
relationship between the parameters and the length, width and height of the area was taken and zoned. In
order to specify the climatic sub-regions, the raster data obtained from zoning were converted into points
and based on the method of principal component analysis, the factors governing the region's climate were
identified. In this research, it was tried to choose the resolution of each pixel of 15x15 km, which made a
26x242 matrix to be prepared. Finally, by transferring this matrix to the MATLAB software environment,
clustering was done using the entered method.

Conclusion

The Caspian region, having different climatic regions, which has parts that follow the mountain conditions
to some extent, and other parts and most of them follow the conditions of the plains and wet plains, has
always had a special climate complexity. Is. The presence of the Alborz mountains in the southern parts
and the presence of the Caspian Sea, a huge source of rainfall in the region, have caused such
entanglements in the region. The existence of such conditions has caused the understanding of the climatic
mechanism in the heart of this region to become more complicated and has attracted researchers to
discover the governing laws and understand the environmental conditions of the climatic sub-regions in
the region. By examining 26 climatic elements, 3 climatic factors were identified and their related maps
were drawn. These factors are temperature, precipitation factor and wind-thunder factor. Among these
factors, the first factor, having 53% of the variance of the total data, has played the most important roles in
determining the climate diversity of the region. This factor is observed more in the east and center of the
region, and as we move from east to west, this factor decreases drastically. In total, these three factors
have justified about 91% of the climatic behavior in the Caspian region. After this stage, spatial analysis
maps of each factor were prepared and showed the effect of these factors in the entire region. After
identifying the factors and determining their spatial territories, the province was finally classified by
clustering method. In this way, by preparing the zoning maps resulting from the regression relationship
between the parameters and the height layer, the cell data that was selected with a resolution of 15x15 km,
clustering and separating the separate climate zones in the region. became. According to the resulting tree
diagram, 4 climatic regions were identified and the characteristics of each region were investigated
separately. Based on the studies of Qalahari et al. 2014) and Sahiz et al, 2014, it was observed that
statistical methods including factor and cluster analysis are suitable methods for identifying climatic sub-
regions and by adding the height model that is used in this The research was carried out, the accuracy of
the weather zones and its nesting among the altitudes were completely determined.

Keywords: climatic zoning, Caspian Sea region, factor analysis, cluster analysis, digital elevation model.
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