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Understanding changes in climate and the factdexctitig their occurrence is of
great importance. In this study, the trend of gpathporal changes in the parameters
of average temperature, precipitation, relative igityy number of dust days,
maximum speed, and wind direction from 1987-2023 &fstations in the western
half of Iran was investigated using Mann-Kendadtistical methods and Sen's slope,
and their relationship with each other was analyasithg the Pearson correlation
method. Using the Mantel linear test and the Gete@er (GDM) geographical
classification method, the effects of teleconnettiodices, including QBO, 10D,
BEST, and NAO, on the aforementioned parametere wesestigated. The results
of the spatial fluctuation analysis using Sen'psltest showed that more than 85
percent of the area of the study area had an isicrg@drend in all parameters. The
Mann—-Kendall test showed that the highest increaskdecrease in the parameters
were related to the Sarpol-e-Zahab and Dezful csiafi respectively. Pearson
correlation analysis showed that the highest vabfethe correlation coefficients
were between relative humidity and all parametewhich was inverse and
significant at the 0.001% error level. Among thegpoaeters, wind speed played the
greatest role in the occurrence of dust storms,jtareffects were observed in 74.9%
of the study area. According to the results of Mantel test, among the parameters
studied, the highest correlation of the telecorinadhdices with dust frequency was
established, covering 69% of the study area. Rankinthe dominant factors on
climate change with the geo-detector index idexdifihe independent factor IOD as
the superior and influential factor in the disttibn of these changes. The findings
of this study can help understand the climatic dexctthat influence changes in
climate parameters.

How to Cite: Vatanparast Galeh Juq, F. and Salahi, B. (2026gstigation of Changes in Climatic Indicators wath
Emphasis on Dust and the Impact of Teleconnectioitésdon These Changes in Western Ithoornal of Natural

Environmental Hazards,

15 (49), 1-24.

O

BY NC

© The Author/Authors
DOI: 10.22111/jneh.2025.50874.2096

Publisher: University of Sistan and Baluchestan




2 Journal of Natural Environmental Hazards, Vol 15sk 49, September 2026

EXTENDED ABSTRACT

INTRODUCTION

Understanding the temporal and spatial trends ohate impacts and recognizing the factors
influencing their occurrence is of great importandee temporal and spatial variation of dust events
dependent on numerous climatic and terrestriabfadfGuan et al., 2017). In recent decades, global
warming and climate change have caused an incrieasemperature, a decrease in rainfall, and
frequent droughts. Following the occurrence of ¢hesoughts, the dust phenomenon has also
increased (Achakulwisut et al., 2018). Climatic reteéeristics and their dominant elements play an
important role in the occurrence and distributiémpleenomena (Mahdavi, 2018). Most studies related
to the analysis of trends in climate variables haeen based on Mann-Kendall tests and linear
regression. Therefore, the main objectives of tiesgnt study are to use two methods, the Mantel tes
and the Geo-Detector index, to investigate the tealpand spatial changes of climate variables with
an emphasis on the frequency of days with dustnstan the western half of Iran.

MATERIALS AND METHODS

To determine the correlation between climate vdemlwith horizontal visibility, data on average
temperature, precipitation, relative humidity, nmadim speed and wind direction were used for the
36-year statistical period (1987-2023)o investigate the climatic causes affecting thelmate
variables, monthly time series data of bivariateSEN(BEST), Indian Ocean Dipole (I0OD), QBO
index and time series of North Atlantic OscillatiNAO) index were usedThe Mann-Kendall
method and Sen's slopeere used to investigate the temporal trends efcsed climate variable3.o
analyze the linear relationship between climateabées and teleconnection data, the Mantel test (a
widely used method for testing the linear correlatbetween two matrices) was used (Meng et al.,
2022; Yang et al.,, 2023¥inally, the factor detector was used to determtime contribution of
teleconnection patterns to climate variables.

RESULTS

The results of determining the trends of tempeeatprecipitation, relative humidity, dust occurrenc
maximum speed, and wind direction metrics for ttedistical period 1987-2023 showed that the
changes in correlation coefficients fluctuated tiyeduring the statistical periodlhe trend of dust
occurrence correlation in many of the studied atatiis almost in line with the trend of changes in
climate variables, which indicates that climate ngfes are in line with these fluctuations in the
selected stations in western Irarhe results of determining the trend using the aoametric slope
test showed that the precipitation parameter atgkear, Kermanshah, and Dezful stations has a
decreasing trend, which can lead to a decreaseaterwesource storage and a decrease in river
dischargeThe existence of an upward trend in the tempergtarameter for 53% of the study area
can cause an increase in evaporation and trarispirévllowed by a decrease in water resources and
pressure on groundwatéilind speed had the most significant relationshithhe frequency of dust
storms, and in 96.2% of the study area, it hadchibleest correlation coefficient with dust occurrenc

CONCLUSION

Since climate is affected by multiple parametelisjyate change cannot be the result of only several
specific components, and it is the effect of vasiparameters that causes climate change in a region
The findings of this study can help decision-makersdeveloping strategies and measures for
sustainable water resource management, reducingcamilolling the risks of dust, drought, and
flooding, and discovering climate factors affectoiganges in climate variables.
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