Journal of Geographical Studies of Mountainous Areas 21 (2025) 175-190

'A' Online ISSN: 2717-2325
0 . Journal of Geographical Studies of Mountainous Areas
> &

k Journal homepage: http://www.gsma.lu.ac.ir

Lorestan University

Research Paper

Investigating the possibility of climate change in Sepidan city using the non-
parametric Mann-Kendall test

Ghasem Ali Moghatderi

3”Assistant Professor, Department of Geography, Faculty of Law, Payam Noor University, Tehran, Iran.

ARTICLE INFO ABSTRACT

Article history:
Received: 23 September

Today, the topic of climate change is one of the significant issues of climate research. Forecasting
the trend of climate change for environmental management. and survival of human societies is

2024; important. In this research, the statistics of Sepidan in a statistical period of 19 years (2005-2023)
Accepted: 29 December have been used. the trend and type of changes in temperature and rainfall were analyzed monthly,
2024 seasonally and annually. The results showed that the average temperature, the average minimum
Available online 17 May temperature and the maximum annual temperature have a decreasing trend, and the largest
2025 decrease with a statistic of -0.64 is to maximum temperature. Seasonal changes of average

temperature showed that spring has a decreasing trend and other seasons have no trend. The
average minimum temperature in the spring and summer has a decreasing trend, and the average
maximum temperature in the three seasons of spring, summer and autumn has a decreasing trend.

The monthly average temperature changes have a decreasing trend only in July and September,
and there is no trend in the rest of the months. The average minimum temperature in January, July,
August, September and October has a decreasing trend and the rest of the months have no trend.
The average maximum temperature of March, April, May and November has no trend and the rest
of the months have a decreasing trend. The results of the analysis of rainfall changes indicate that
the annual and seasonal averages have no trend, and the monthly average rainfall in the hot months
of the year, i.e., May, June, July and September, has a decreasing trend and the rest of the months
have no trend.
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1. Introduction

Today, the topic of climate change is one of the
significant issues of climate research. Forecasting
the trend of climate change for environmental
management. And survival of human societies is
important. In this research, the statistics of
Sepidan in a statistical period of 19 years (2005-
2023) have been used. the trend and type of
changes in temperature and rainfall were analyzed
monthly, seasonally and annually. The results
showed that the average temperature, the average
minimum temperature and the maximum annual
temperature have a decreasing trend, and the
largest decrease with a statistic of -0.64 is to
maximum temperature. Seasonal changes of
average temperature showed that spring has a
decreasing trend and other seasons have no trend.
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The average minimum temperature in the spring
and summer has a decreasing trend, and the
average maximum temperature in the three
seasons of spring, summer and autumn has a
decreasing trend. The monthly average
temperature changes have a decreasing trend only
in July and September, and there is no trend in the
rest of the months. The average minimum
temperature in January, July, August, September
and October has a decreasing trend and the rest of
the months have no trend. The average maximum
temperature of March, April, May and November
has no trend and the rest of the months have a
decreasing trend. The results of the analysis of
rainfall changes indicate that the annual and
seasonal averages have no trend, and the monthly
average rainfall in the hot months of the year, i.e.,
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May, June, July and September, has a decreasing
trend and the rest of the months have no trend.

2. Methodology

In order to investigate and explain the manner and
time of changes in time series we used non-
parametric method i.e., Mann-Kendall.

In this research, due to the Importance of climate
change and global warming and changes in
energy, climatic data such as temperature and
rainfall of Sepidan (2005-2023) have been used
monthly, annually and seasonally to find out the
variability.

3. Results

Results show that on annual scale, the average
temperature, the average maximum temperature
and the average minimum temperature has a
decreasing trend, seasonal analysis of temperature
parameters shows that some seasons have trend
and some not. Average temperature in spring and
summer has a decreasing trend and winter

and autumn are without trend, the average
maximum temperature has no trend in winter and
the rest of seasons have decreasing trend and
average temperature only in spring has trend.
Monthly temperature changes show that the
average minimum temperature in January, July,
August, September, October and December have a
decreasing trend and other months have no trend.
The average maximum temperature in the months
of January, February, June, July, August
September October and December is in a
decreasing trend. The average temperature also
has decreasing trend only in two months of July
and September Analysis of annual, seasonal and
monthly rainfall changes show that they have
negative trend in warmer months.

4. Discussion

Nowadays, the issue of climate change is one of
the significant issues of climate research.
Forecasting the climate change trend is important
and necessary. Climate changes have provided the
basis for the occurrence of entropy or
irregularities in the climatic elements, especially
temperature and precipitation.
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5. Conclusion

Sepidan is one of the mountainous and cold
regions in Fars affected by climate change, in
general, the change in some parameters, such as
temperature, has a decreasing trend, unlike many
regions of the country. The average temperature,
the average minimum temperature and the average
maximum temperature show the decreasing trend
This situation is caused by the altitude and
mountainous nature of the region. Seasonal
examination of temperature parameters at Sepidan
shows the existence of a trend and lack of a trend
in other seasons. So that the average minimum
temperature in spring and summer has a
decreasing trend and winter and autumn have no
trend. The average maximum temperature also has
no trend in winter and spring, summer and autumn
has a decreasing trend. The average temperature
has a decreasing trend in spring and other without
a trend. In terms of seasonal temperature changes,
the biggest decreasing to spring. Examining the
Kendall and critical statistics in relation to
monthly temperature changes shows that the
average minimum temperature in January, July,
August, September has a decreasing trend and
other months have no trend. The average
maximum temperature in the months of January,
February, June, July, August, September has a
decreasing trend and there is no trend in other
months. The average temperature in two months
of July and September has a decreasing trend and
there is no trend in the other months. It is worth
noting that the most of decreasing trend in the
temperature parameters is related to September.
The study of the monthly changes in precipitation
shows a decreasing trend in the hot months of the
year and the lack of a trend in other months. The
largest decrease with a statistic (T) of -0.66
belong to June and there isnt any trend in
seasonal precipitation.
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