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ARTICLEINFO | Abstract

The existence of climate variability (especially temperature) and more
PP: 355-371 importantly its fluctuations and changes in different regions of the country can
have different effects on its railway lines. Fluctuations and temperature changes
can affect many different aspects of the rail transportation system, especially
rail instabilities; Therefore, evaluating the effect of climatic conditions,
especially temperature fluctuations and changes on railway instabilities
(bending, shifting and breaking lines), requires a more accurate analysis of the
relationships between these two variables, which is the goal of this research. In
EE'“ E this research, in order to predict long-term temperature and analyze its effects

on railway lines, the General Circulation Model (GCM) has been used. SDSM
was used for local and regional forecasts. The data used in this research include
the monthly average data of Kerman, Bam and Zahedan synoptic stations with
E the base period of 1961-1990 and HadCM3 model data (data of the third

generation global climate model under scenario A2 and B2). is The temperature
was predicted for three periods of 2011-2040, 2041-2070 and 2071-2099 and
compared with the base period. The findings for both observational and
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Keywords: Climate predicted datasets showed that the SDSM model works correctly in the micro-
Hazards, Climate scale rotation of HadCM3 model output temperature in all three stations with a
Changes, Railways, small difference and has an acceptable accuracy for temperature prediction.
Instability of Railway The results showed that, except for Zahedan in some cold months of the year,
Lines, GCM Model. we see an increase in temperature in all months of the year in the stations, and

this increase in temperature will reach its peak in 2099.
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Extended Abstract

Introduction

General circulation models of the atmosphere
provide useful information about the
response of the atmosphere to the increase in
greenhouse gas concentrations, but the
general circulation models of the atmosphere
do not have the spatial and temporal accuracy
necessary to evaluate the climate of the
coming decades at the local scale and
meteorological stations. and make
predictions. In recent years, out of the four
general categories of microscaling methods
(dynamic microscaling, synoptic
classification, random weather generation,
and  statistical methods),  statistical
microscaling methods have received more
attention from researchers than other
methods. has taken. This group of
microscaling methods, which includes the
SDSM model, downscales based on the
statistical history of large-scale predictors
and local predictors. The main superiority of
this method and the reason for choosing this
model in this research is its economy,
simplicity and high speed in the regional
microscaling process. SDSM statistical
exponential  micro-scale model  was
developed by Wilby et al as a tool for
statistical micro-scaling. The basis of this
model is multivariable regression and it
predicts climate parameters such as
precipitation and temperature in the long
term according to large-scale climate signals
(NCEP variables).

Methodology

In order to evaluate the consequences of
climate change on the Kerman-Zahedan
railway line, the general atmospheric
circulation model, the output of the HadCM3
model was used under scenarios A2 and B2.
The investigated stations are: Kerman, Bam
and Zahedan. Scenario A2 and B2 are used to
investigate climate change in conditions
where the increase of greenhouse gases is in
accordance with the observations of the 20th
century and the basic data of 1970-2001,
provided that the increase of greenhouse
gases from the past period at a rate of 1% per
The year will continue until its concentration
is doubled. Since the data produced by
atmospheric general circulation models are

large in scale and differ from the observed
data in the local scale, there is a need for
downscaling. Therefore, SDSM statistical
scaling method was used in this research and
its results were evaluated. In this research,
although the analysis of the output results of
two scenarios A2 and B2 did not lead to the
same results, both scenarios indicate an
increase in temperature variables in the
studied stations and along the Kerman-
Zahedan railway route in the coming periods.

Results and Discussion

The annual average temperature increase in
Kerman station under scenario B2 in the
statistical periods of 2040-2011, 2070-2041,
and 2071-2099 is 1.15, 2.12, and 2.96
degrees Celsius, respectively. The highest
monthly temperature increase in three
periods in July is 3.13, 4.19, and 5.73 degrees
Celsius compared to the base period, and
seasonally, the highest temperature increase
in Kerman city was in the summer season.
The results of the Bam synoptic station
temperature forecast show the increase in
temperature in two scenarios B2 and A2, that
this temperature increase in the statistical
period of 2099-2071 is more than the
statistical periods of 2077-2041 and 2040-
2011, and the temperature forecast under
Scenario A2 shows a higher temperature
increase than scenario B2.The calculations
related to the analysis of the condition of the
average temperature component for Zahedan
station are slightly different, so that the year
is divided into two periods: in the next
weather period, from January to May, the
temperature will decrease compared to the
past, and from June to October, it will
increase. The temperature trend of the
temperature components showed that the
temperature increase component has a
stationary state; While the temperature
reduction component has an unstable state
that has an increasing and decreasing trend in
its different months, which is well evident in
the statistical period of 2040-2011 in both B2
and A2 satellites.

Conclusion

The results show an increase in temperature
until the year 2100 along the entire studied
rail route. Among the studied decades, the
2100s will have the highest temperature
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increase compared to the base period. The
analysis of temperature changes showed that
the climate of the region is changing and is
going through the process of temperature
increase and relative warming; Therefore, it
is necessary for the railway officials to think
of solutions to protect the infrastructure
against the buckling of the rails in extreme
heat or cold and to adapt the railway lines to
the effects of climate change over time and
slowly. Because with the increase in
temperature in different periods, the
temperature of the railway lines also
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