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Table 1- Classification of trend analysis results to

demonstrate the magnitude and frequency
Class  Precipitation  Temp. Upper Lower

No. Colour Colour Bound Bound
1 Red Blue -1.64 -0
2 Green Green +1.64 -1.64
3 Blue Red +00 +1.64
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Figure 2- Schematic of the possible states of changes in the state of the system due to the stress imposed on the system
(a) relatively linear behavior, (b) nonlinear behavior, (c) nonlinear behavior with tipping point and (d) nonlinear
behavior with tipping point together with wide range of change. The red lines show the equilibrium state of the system,

the red arrow shows the direction of the overall changes of the system (the changes can be decreasing or increasing),
and the blue arrows show the direction of the change in the imbalance state of the system
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Figure 4- The results of Mann-Kendall trend test for
the time series of the yearly average precipitation at

476 selected climatological stations of the Ministry of
Energy
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country's level 2 catchments
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Figure 7- Adapting the average rainfall of the last 5, 10 and 40 years along with estimates for climate change horizons for
RCP 8.5 based on Rahimi et al., (2020) with possible states of changes in the country’s precipitation system due to
climate change. The grey dots show the country’s average rainfall in the past (40, 5 and 10 years) for 1974-2013, 2004-
2013 and 2009-2013 periods. The blue dots are the long-term averages for the future periods 2041-2070, and 2071-2100.
The red lines show the equilibrium state of the climate system, the red arrow shows the general changes of the system,
and the blue arrows show the direction of changes in the imbalance state of the system
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Figure 8- The results of Mann-Kendall trend test for
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Figure 12- Best agreement for the average temperature of the last 5, 10 and 40 years along with estimates for climate
change horizons based on Rahimi et al. (2020) with possible states of changes in the country’s average temperature
change due to climate change for RCP 4.5 and 8.5 scenarios. The grey dots show the country’s average temperature

difference (40, 10 and 10 years in the past) for 1974-2013, 2004-2013 and 2009-2013 periods. The blue dots are the
long-term averages for the periods 2041-2070, and 2071-2100 in future. The red lines show the equilibrium state of the
climate system, the red arrow shows the general changes of the system, and the blue arrows show the direction of
changes in the imbalance state of the system.
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Trend analysis of precipitation and air temperature in water basins of Iran
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Abstract

In this study, the trend of precipitation and temperature variables in basin scale across Iran was evaluated using
ministry of energy weather stations data. Initially, among the total 2,142 climatology and 1,230 evaporation stations
corseponding data of those with a minimum of 40 years record and a maximum of 3 months of missing data were
selected, resulting in 476 and 116 climatology and evaporation stations, respectively. The study period was from water
year 1973-74 to 2013-14. The monthly, seasonal, and annual precipitation and temperature data of the selected stations
were spatially interpolated in different catchements across the country using the Thiessen method. The Mann-Kendall
test was then employed to detect trends of times series. Considering the significance levels of 90, 95, and 99 percent,
the results were analyzed at each station, second-degree basin, first-degree basin, and across the entire country. The
findings of this research indicate an increasing trend in autumn precipitation for the northern part of the country (13
percent of stations), a decreasing trend in winter precipitation for 33 percent of stations, no significant trend in spring
precipitation, and an increasing trend in summer precipitation. Additionally, an increasing trend was observed in all
temperature time series. By comparing the changes over the last 5 and 10 years of study period (ending by 2013-2014)
with the long term 40-years average, a significant decrease in precipitation in most regions of the country, was
observed, this accompanied by an increase in the mean temperature, suggests a substantial reduction in available water
resources in study period.

Keywords: Trend Analysis, Precipitation, Temperature, Climate Change, Iran

[l
El—.ﬂ

L Institut national de la recherche scientifique (INRS)-Centre Eau Terre Environnement (ETE)
(*Corresponding Author Email Address: mostafa.khorsandi@inrs.ca)

2 Senior expert in water resources, Iran Water Resources Management Company

3 Post doctoral, University School for Advanced Studies Pavia

callis gl 055
) es5,5laS (oulidlsn 25 Glnl 52 nl slo adgm o Los 5 Ak Slids (Sloj sy Jelod VFY e (bl g o G p i 5>
DOI: 10.22125/agmj.2023.368274.1142 #3-0

Korsandi, M., Ghalkhani, H., Bateni, M.M. 2023. Trend Analysis of Precipitation and Air Temperature in water basins of Iran.
Journal of Agricultural Meteorology, 11(2): 51-69. DOI: 10.22125/agmj.2023.368274.1142



https://doi.org/10.22125/agmj.2023.368274.1142
https://doi.org/10.22125/agmj.2023.368274.1142
https://doi.org/10.22125/agmj.2023.368274.1142

