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environmental challenges of the 21st century, has significantly altered global
temperature and precipitation patterns, particularly in arid and semi-arid
regions. Due to Iran’s unique geographical location and diverse climatic
conditions, it has experienced noticeable and concerning changes in its climate
parameters over the recent decades. The main objective of this study is to
conduct a comprehensive assessment of long-term trends in annual and
seasonal temperature and precipitation in 22 selected cities across Iran over a
60-year period (1958-2017), and to analyse the underlying climatic patterns
using robust statistical approaches.

Materials and Methods: In this study, annual mean temperature and
precipitation data were collected from meteorological stations in 22 selected
cities across the country. The cities were selected to ensure maximum
representation of Iran’s climatic diversity, ranging from the arid central regions
to the humid northern and semi-arid western and southern areas. This
geographical diversity allows for a more comprehensive analysis of climate
variability across the nation. To detect climate trends, non-parametric statistical
methods were employed, including the Mann—Kendall test to evaluate trend
significance and the Sen’s slope estimator to quantify the rate of change.
Furthermore, the study period was divided into two 30-year intervals (1958—
1987 and 1988-2017) to enable a more precise comparison of long-term
climate changes over time.

Results: The results indicated that most cities experienced a statistically
significant increase in annual temperature. In some areas, such as Mashhad,
Tehran, and Sanandaj, the increase exceeded 1.5 °C. Conversely, cities like
Bandar Abbas, Zanjan, and Shahrekord showed a relative cooling trend. The
most notable temperature increases were observed during spring and summer.
Regarding precipitation, over half of the studied cities experienced substantial
declines in annual rainfall, including Tabriz (more than 22% decrease) and
Kermanshah (over 50 mm reduction). However, cities such as Isfahan and
Shiraz exhibited slight increases in precipitation. Seasonal analysis revealed
that winter precipitation showed a declining trend in most regions, which may
have serious environmental and social implications.

" Corresponding author: azadeh.soltani2228@semnan.ac.ir



\f'fdbwl.?})l.@.}g\ o)Lm.IZgY JL,: &;—"WJ&»&UQ@)L&‘:};)V’JH

Conclusion: The prevailing climatic trend in Iran over the past six decades is
characterized by significant warming accompanied by declining precipitation in
many regions. These changes can have numerous negative impacts, such as
increased drought frequency, reduced water availability, agricultural stress, and
a rise in natural hazards. The findings highlight the urgent need for targeted
planning and implementation of adaptive strategies, including integrated water
resources management, adoption of climate-resilient agricultural practices, and
strengthening the resilience of vulnerable areas. It is also recommended that
future studies focus on long-term predictive modeling and regional analyses to
gain deeper insights into the evolving climate dynamics of the country.

Cite this article as: Shahandeh, R. and Soltani, A. (2025). Evaluation of long-term temperature and precipitation
changes in 22 cities of Iran over six decades (1958-2017). Climate and Ecosystem of Arid and Semi-arid
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Table 1. List of the studied cities
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Fig. 2. Changes in precipitation and temperature in Mashhad city during the periods 1957-1987 and 1988-1997
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Fig. 4. Changes in precipitation and temperature in Tabriz city during the periods 1957-1987 and 1988-1997
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Olgrol
S sl 0350 e VL SULL il (Ao yn YY) e s YY 550 L Olghool el oo ot s i ol
Fo Craghes 10 2505) Olsy Jomd 53 (FU5L Rl op iy 355 g0 o pmien adlate St 1 s Sl (6 i
ddS o5 4 S b Qwspf Dl b 5 asl 5l esds am s /A seds AVl les (roman sl 03l
SRIP Sl ol o T s Candy e 3 50 L L5 Olghol 53 L 5 30k Olasen Gl (A JS2) Sl 035

f,bljwwlnglﬁ:x}.,\.5&:&6.\;-UIJvf.).;)l;g,“:.»f“\joszL\)éﬁj)?dqﬂw\uiﬂe)L@;&bz
AL IS 5t el glaciss sanobes 5 OlalS w6 Sl

350 r 20 350 20
F18 18
300 300
Fi6 16
;\ 250 b, z\ 250 P
fal Y o~
}, 200 r23 0w 23
- F 10 i’ﬁ - 10 Llﬂ
) 150 lg E 7150 ls E
z E: °E
< 100 re 2 100 Fe
La Fa
50 B 50 2
00 0 00 0
L G £ G F S R R S [ + G I A S S S R
. v v ; ; . ‘e k 14
20 TN 30 2 SR S =0 SRR S o
‘e \Z ‘e u‘_' ——\TEE_\TTE PR
L AU L IOF PR e
sk ols -.—w?;,\rr;:?*‘)-__

=8=irys-arre Ll

(\FAF-AYEY 5 \YPEAYYP) slac, s b Olgiol e sbos 5 o,k Sl wis A K&
Fig. 8. Changes in precipitation and temperature in Isfahan city during the periods 1957-1987 and 1988-1997
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Fig. 9. Changes in precipitation and temperature in Yazd city during the periods 1957-1987 and 1988-1997
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Fig. 10. Changes in precipitation and temperature in Ramsar city during the periods 1957-1987 and 1988-1997
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Fig. 12. Changes in precipitation and temperature in Abadan city during the periods 1957-1987 and 1988-1997
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Fig. 13. Changes in precipitation and temperature in Arak city during the periods 1957-1987 and 1988-1997
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Fig. 15. Changes in precipitation and temperature in Rasht city during the periods 1957-1987 and 1988-1997
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Fig. 16. Changes in precipitation and temperature in Birjand city during the periods 1957-1987 and 1988-1997
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Fig. 19. Changes in precipitation and temperature in Sanandaj city during the periods 1957-1987 and 1988-1997
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Fig. 21. Changes in precipitation and temperature in Qazvin city during the periods 1957-1987 and 1988-1997
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Fig. 22. Changes in precipitation and temperature in Zanjan city during the periods 1957-1987 and 1988-1997
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Fig. 23. Changes in precipitation and temperature in Shahrekord city during the periods 1957-1987 and 1988-
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Fig. 24. Graph of changes in average annual rainfall of cities during two periods (1958-1987) and (1988-2017)
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