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Teleconnection, Kermanshah, Temperature, as one of the most important parameters in weather and climatology,

Iran. is not only a fundamental element of climate, but its fluctuation or change triggers
complex processes within the atmospheric system, the surface layer, and the living
soil. One of the key influencing factors is the fluctuation of sea surface temperature
(SST), which, through a mechanism known as teleconnection forcing, plays a
significant role in regional temperature variability. According to some definitions,
these forcings serve as criteria for measuring temporal changes in intensity and spatial
variations in atmospheric circulation patterns. Therefore, the significant relationship
and correlation between the temporal changes of two circulation patterns or systems
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19 Nov 2024 that are geographically distant from each other is referred to as a «teleconnection.»

Materials and Methods

Revised: The first step in this study was to obtain monthly data for 16 teleconnection indices from

18 Jan 2024 . .
reliable global databases such as NOAA and BOM, as well as soil temperature data from

several stations provided by the General Meteorological Department of Kermanshah

Accepted: Province. In this study, monthly statistical data on soil temperature at depths of 5, 10, 20,
28 Jan 2024 30, 50, and 100 cm from the Kangavar weather station (representing the cold region),
Sararud station (representing the temperate region), and Sarpol Zahab station (representing

the tropical region) in Kermanshah Province were used for the period 1996-2020.

How to cite this article:

Mojarrad, F., Ahmadi, M. & Najafi, R. (2025). Analyzing the Relationship between Soil Temperature parameters of Meteorological
stations of Kermanshah Province with Teleconnection Patterns. Journal of Drought and Climate change Research (JDCR), 3(9), 39-62.
10.22077/jdcr.2025.8448.1085

@ Copyright: Authors retain the copyright and full publishing rights. Licensee Journal of Drought and Climate change Research (JDCR). This article is an open
= access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https:/creativecommons.org/licenses/by/4.0/).



https://dx.doi.org/10.22077/vssd.2022.4953.1061
https://orcid.org/0009-0002-2915-0427
https://orcid.org/0009-0002-2915-0427


Analyzing the Relationship between Soil Temperature \

Results and Discussion

The findings of this study reflect both the climatic characteristics of the region and the global
climate trend as echoed in the soil temperature of Kermanshah Province. Among the classical
indices, the AMO index showed the highest positive correlation coefficient across all soil layers.
Additionally, using the factor analysis method, six main components were extracted from all the
indices, with the first component showing the most direct correlation with the water temperature of
the regionys surrounding water bodies. An important point in analyzing the relationship among the
top three components is their nature—they all represent aspects of water temperature. This suggests
that the soil temperature regime in Kermanshah Province is likely more influenced by global
warming, and more specifically, ocean warming. The findings indicate that the highest explanatory
power (coefficient of determination) was observed for summer, autumn, and winter, respectively,
highlighting the predictability of warm seasons. However, soil temperature during spring appears
to be largely unpredictable using this method. Finally, the synoptic mechanism influencing soil
temperature fluctuations was interpreted through an environmental approach to circulation. The cold
soil temperature pattern across station depths is associated with the strengthening of high-pressure
systems and cold air advection. In contrast, the maximum soil temperature pattern corresponds to
the reinforcement of the subtropical high-pressure (STHP) ridge axis, extending from the Red Sea
to the Caspian Sea.

Conclusion

In this paper, the relationship between the soil temperature at three weather stations in Kermanshah
Province and several teleconnection indices was investigated:

In general, there is a significant relationship between soil temperature at various depths and regional
indices, particularly with sea surface temperature. This correlation, influenced by global ocean
warming, is described as a homophasic relationship. Additionally, the connection between soil
temperature and temperatures of the North Atlantic Ocean, Indian Dipole Index, and Central Pacific
Ocean is linked to atmospheric circulation patterns, especially the ENSO phenomenon. Regional
indices related to pressure and atmosphere also show a synoptic correlation with soil temperature.
The lower the temperature of the surrounding seawater, and the higher the temperature of the eastern
Indian Ocean, along with the positive phases of the NAO and EWAR indices, the lower the soil
temperature at the three stations, and vice versa. Correlations were also found between the soil
temperature and the indices of one season with those of the previous or following season. These
findings suggest the potential to forecast the next season and offer insights into the overall behavior

of soil temperature at various depths.
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Fig 1. The relative location map of the teleconnection indices used in the stations of this study.
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Fig 2. The relative location map of the studied meteorological stations in this research.
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Fig 3. Time series of soil depth and temperature at the stations of the present study
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Fig 4. Time series of water temperature from neighboring water basins
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Fig 7. Spatial relationship diagram of all components’ matrix regarding the load with 6 extracted components,

the first componentbeing displayed more prominently.
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Fig 8. Time series of soil temperature depths at the Sararoud station
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Fig 10. Relative harmony between the time series of soil temperature at some depths at Sararoud station
with, autumn season:

a. Relative harmony (homophase) between time series of soil temperature at a depth of 1 m in Sararoud station with
the AMO index.

b. Relative inverse harmony between the time series of soil temperature at a depth of 50 cm at Sararoud station with
SST index 3.4.

c. Relative inverse harmony between the time series of soil temperature at a depth of 30 cm at Sararoud station with

the IOD index, autumn season
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Table 2. Summary of the number and determination coefficients of the fitted regression models in the current

study-In this table, the number of models refers to the number of variables in the linear regression equation.
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