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Article Info Abstract

When a blocking event occurs, the western flows, which typically move from west to east, change
their main path toward the north or south, affecting the climate of regions that they would naturally
pass over. For areas within the ridge zone, it brings dryness and heat, while for areas within the
trough zone, it results in instability, cold temperatures, and precipitation. Disruptions in zonal flows
and the reinforcement of meridional flows can intensify the blocking phenomenon. Given the
geographical conditions of the southern coasts of the Caspian Sea during the first half of the year—
where agriculture is the dominant occupation of its residents and is closely linked to temperature
fluctuations—studying and examining the relationship between blocking events and extreme
temperatures as well as environmental stability in this region holds particular significance. This
research, conducted using meteorological data over the period from 1983 to 2022 during the
months of April to the end of September (from the 12th of Farvardin to the 8th of Mehr), employs
a descriptive-analytical method with the assistance of SPSS and GRADS software to generate
vorticity maps. The research findings indicate that in the years when extreme temperatures
occurred during the six-month period under study, the blocking phenomenon intensified during
this timeframe. This situation has had significant negative impacts on the agricultural lands of the
study area, leading to reduced agricultural production, increased costs, environmental effects, and
compromised food security.
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Extended Abstract

Introduction

In recent years, attention to climate change
has gained significant importance due to its
economic, social, and financial impacts,
particularly those related to extreme weather
events. Most studies on climate change focus
solely on identifying potential trends or long-
term  fluctuations in average climatic
indicators. However, analyzing variability and
changing patterns of extreme weather events is
equally crucial.

Given the significance of extreme weather
events in each region and the need to predict
their occurrence to prevent damage and losses
across various sectors, studying and analyzing
changes in these phenomena over time
becomes essential. In recent years, attention to
extreme events—such as droughts, floods, and
intense heat waves—has grown not only due to
their economic and social consequences but
also because they serve as indicators of climate
change.

The occurrence of extreme temperatures,
whether excessively high or low, and their
persistence during the first half of the year in
the southern coastal region of the Caspian Sea
is of significant importance. This relevance is
further magnified when considering the
ecological conditions and agricultural
activities of the area. The early warm season
marks the beginning of biological cycles and
various farming activities, making temperature
fluctuations highly consequential. Therefore,
understanding temperature variations in this
region, particularly during the first half of the
year, can be instrumental in planning and
decision-making for the coastal zone. The
author aims to analyze and examine the
relationship between atmospheric blocking
and extreme temperatures in the southern
Caspian coastal area during this period and
provide strategic recommendations
accordingly.

Methodology

This study employs a descriptive-analytical
approach to examine the impact of
atmospheric blocking on extreme temperatures
along the southern coast of the Caspian Sea.
Daily temperature data from coastal weather

stations have been collected over a 40-year
period, with extreme temperatures identified
using percentile-based indices. Subsequently,
relevant atmospheric data have been extracted
from the NCEP/NCAR database and processed
using Grads and SPSS software.

Through principal component analysis
(PCA) and K-means clustering, blocking
patterns are classified, and their geopotential
structures are analyzed using meteorological
maps and vertical and horizontal variation
charts. Additionally, vorticity maps are utilized
to assess airflow rotation and its influence on
atmospheric circulation. Finally, the temporal
and spatial distribution of  extreme
temperatures associated with blocking events
in the southern Caspian coastal region is
thoroughly analyzed.

Results and discussion

Atmospheric  blocking occurs through
various mechanisms, each with its own
strengths and weaknesses. This diversity is not
a limitation but rather an opportunity to
explore different aspects of the phenomenon.
Instead of seeking a definitive definition,
examining a set of blocking indices can
provide a more effective approach. Moreover,
any definition of blocking should be
comprehensive enough to recognize its various
forms while distinguishing between different
categories, such as omega blocks, high-low
dipoles, and other atmospheric structures.
Reducing reliance on threshold values and
extracting data from real-world inputs can lead
to a more precise methodology that accounts
for seasonal and long-term variations.

Studies conducted over the past 40 years
have shown a significant correlation between
the number of days with extreme temperatures
and the days affected by atmospheric blocking.
This relationship is particularly evident in the
agricultural sector of Gilan Province, where it
has led to reduced crop yields—especially in
ricecultivation—increased evapotranspiration,
and shifts in planting and harvesting schedules.
The rise in blocking days, coinciding with
more frequent extreme temperatures, creates a
predictable climatic cycle with widespread
environmental and economic consequences.
These impacts include financial strain on
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farmers, increased demand for water resources,
and  reduced agricultural  efficiency,
underscoring the importance of long-term
monitoring of this phenomenon.

Conclusion

The findings of this study indicate a positive
and significant correlation between the number
of days with extreme temperatures and the
days dominated by atmospheric blocking.
Meteorological data from the past 40 years in
the southern Caspian Sea coast reveal that the
intensity of blocking has a direct impact on the
rise or fall of extreme temperatures. This
underscores the necessity of continuous
monitoring of these indices for a more precise
analysis of climate change trends. Moreover,
climate change has altered precipitation and
temperature patterns in the region, leading to
substantial effects on agricultural product
quality—especially rice. The shift in the
number of extreme temperature days, coupled
with the increase in blocking occurrences, has
compelled farmers to adopt more resilient crop
varieties while modifying irrigation and
cultivation methods.
Given the significance of this phenomenon,
climate management and the implementation
of appropriate strategies to mitigate the effects
of atmospheric blocking are essential. The
increase in extreme temperatures and blocking
intensity can lead to soil dryness, higher
evapotranspiration rates, and disruptions in
crop planting and harvesting schedules.
Therefore, developing environmental policies,
providing specialized training to farmers, and
improving weather prediction methods are
crucial steps in reducing the impacts of
blocking and establishing a sustainable
agricultural system in the region. Future
research can further examine these correlations
and formulate long-term strategies to minimize
the environmental and economic damages
caused by climate change.
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