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Reduction in productivity of horticultural and agricultural products, increase in pests,
reduction in quality of agricultural products, and threat to food security are the
consequences of climate change. The impact of climate change on agriculture leads to an
increase in risk and risk-taking in the field of agricultural activities. The results of the
observational data review confirm the occurrence of climate change. The annual
temperature anomaly of Bushehr province indicated an increase in the frequency of years
with temperatures above the average from 1996 to 2021. According to the Pettitt's test, this
increase is about 1.2 c¢’. In addition, the significant increase in temperature at the 95%
confidence level and Z values > 2(in Mann-Kendall test) confirmed the occurrence of
climate change in Bushehr province. The estimated data of the model for the future period
confirm the continuation of the increasing trend of olive temperature thresholds for the
period (2014-2040). The findings of the research indicated that with the increase in
temperature for at least the following 20 years, the olive tree's cooling needs will not be
met and the flowering season will occur in March instead of April. In the future, more
areas will have an annual temperature of more than 26 °C. Therefore, in the future, the
olive growing period will increase from 90 days to 150 days. With the increase in the
number of days with temperatures above 40°C, the fruit burns more and the quality of
olives decreases. Therefore, in addition to Asalouye and Dashtestan counties (1994-2019),
Kangan, Jam, Deir and Dashti counties, the northern foothills of the province, and parts of
Dilam (2017-2040) are added to the unsuitable olive areas. The favorable areas for olive
cultivation will be moved to the west of the province
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Introduction

Food security is one of the most important factors of national governance, which is considered in the economic,
social and sustainable development of society. The supply of basic goods such as grains, beans and oilseeds have
a high position in this field. Studies indicate that climate changes (global warming, droughts and heat waves)
lead to threats to food security (IPCC, 2014) , (Reilly, 1999),(Kim,2014) .

Climate change is known as the most important and critical issue affecting human survival in the 21st century.
The agricultural sector, as one of the most important sectors in direct relation with meteorological conditions, is
strongly affected by the occurrence of climate changes. In Iran, climate changes have appeared in different ways,
such as the increase in the frequency of heat waves, dust, destructive floods, shifting of the rainy season and
plant phenological processes are among the consequences of climate change (Farajzadeh, 2011, Azizi, 2012,
Alijani et al., 2013, IPCC2021).

The change of agricultural zone and biomes such as wheat, rice, Arabic coffee, bananas, dates, etc. is one of the
results of the effects of climate change. This event has led to a decrease in production efficiency in the current
and traditional territories of various types of agriculture. The results of European Union studies in the
agricultural sector and the effects of climate change on it indicate that by 2050, more than 80% of agricultural
activities in Southern Europe and the Mediterranean coast will change hands. The findings indicated that as a
result of the increase in temperature, although the length of the growth period will increase, but due to the
increase in climatic risks such as drought and fire, the area of cultivation of agricultural products will be shifted
to the northern latitudes (EEA, 2020). The results of the findings of the effects of climate change on agricultural
biomes in the case of banana, cotton and coffee products in Brazil, corn in Kenya and dates in Iran also indicate
that in addition to changing the cultivation border and shifting its favorable areas, the reduction in production
efficiency has great effects on the living conditions of the activists of these strategic products in Brazil have been
(Junior et al, 2007), (Gabriel Henrique et al, 2022) , (Gummadi et al, 2020) and( Afzali et al., 2022).

The importance of olive and its products in the food security portfolio of different countries of the world has
caused serious attention in agroclimatology research, especially with the occurrence of climate change.
Investigating agro-climatological conditions and the response of phenological conditions to climatic elements
such as temperature and precipitation have always been of interest. The supply of edible oil is one of Iran's basic
strategies in the field of food security. The import of more than 90% of edible oils in Iran has caused oil products
such as olives to be considered as a strategic product. Therefore, research, teaching and promoting the cultivation
of such products from the 1990s onwards should have a suitable place.

The results of studies by Hartman (1980), Jelala (1981), Tudrik et al. (1993), Jernes (2002), Anderson and Hal
(2003), Varegas et al. (2006), Och (2009) and Ozdimr (2016) in America. Great Britain, Chile, Nigeria and
Spain showed that olives need a warm and long growing season for full fruiting, and late frosts are harmful to it.
It was also determined that heat stress, drought and climate change have a etrimental effect on the quality of
olive oil. And there is a slight decrease in production.

The results of the findings indicated the altitude between 500m-1800m is suitable for growing olive trees and the
areas are favorable for the habitat of Iranian oak forests. In addition, the findings indicated temperature of more
than 30 °C stops fruiting and a temperature of 25 °C is the best temperature for olive flowering ((Adhami (1994),
Talaei (1994), Mohammadi and Qureshi (1997), Khandan (2009), Mirmousavi (2010), Hejazizadah et al. (2012),
Shahyvandi (2012), Masoumi and Taghipour. 2010) and Rezai Banafsheh (2011), Khushhal et al. (2016).
Bushehr province is one of the favorable zones for olive trees. Climate change and global warming have affected
the agroclimatic conditions of olive cultivation and growth (suitable areas for cultivation and phenological
conditions). The monitoring of olive climatic conditions reduces damages and the use of environmental-climatic
capabilities for the development and planning of low-risk olives in this region. In this research, the spatial and
temporal changes of the olive tree under the climate change scenario RCP4.5 in the 5th report of CMPI5 is
reviewed.
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Study Area

The study area is Bushehr province (Fig 1), in this province there are edible olives from the coastal areas with
hot desert climate (Bushehr port and Shabankare part of Dashtestan city) to the mountainous heights with mild
warm climate (Shukark village of Dashtestan) (Darvishian , 1997). The cultivated area of olive orchards in the
province is 260 hectares and the average production per hectare is one ton. The main olive production of this
province is in the cities of Jam and Dashtistan (Agricultural Jihad of Bushehr Province, 2014).

Method and Data

In this study, station data (1993-2021) and downscaled data (2016-2041) of the fifth report were used to evaluate
olive cultivation conditions. Climate data in this research include total annual precipitation, average annual
temperature, temperature The minimum, maximum and degree of olive growing days have been used for 6
synoptic stations of Bushehr, Bushehr Mariya, Bandar Deir, Kangan Jam and Bandar Dilam. In this study, the
growth degree-days (GDD) method was used to obtain the date of reaching the olive growth stage in different
regions of the province (Orlandi, 2005). The method is experimental investigation and analysis of observational
and future data. At first, the trend was determined using the Pettitt test of temperature change time, and then the
significance of the data trend was determined with the Mann-Kendall non-parametric test. Correlation coefficient
and regression line were used to compare observational and model data. Fuzzy logic extension was also used to
draw maps.

Discussion

Examining the observational data shows that the temperature has an increasing trend. Anomaly results, (Pettitt
Test) and Sense-Slope and non-parametric Mann-Kendall test (two hypotheses HO (absence of trend) and
hypothesis (Ha (confirmation of trend)) with P-value less than 0.05 confirm this is important. The finding
indicated a significant increase in temperature (Table No. 3). Following the anomaly, only the sense-slope
diagram of the Mann-Kendall test and the Pettitt homogeneity test of Bushehr station are presented. The results
of the tests indicate that there is an anomaly in the values of maximum, average and minimum temperature of
Bushehr station. In addition, it showed that the annual temperature has increased since 1996. In past period
(1951-1995) annual temperature was 24.5°C but in period(since1996) it is 25.6°C. This trend is significant
(Fig.1). The Sense-slope test confirms it, but the annual precipitation variable of Bushehr station has no trend
and the null hypothesis (HO) is confirmed (no trend, anomaly and homogeneous).
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Fig.1. Temperature Annual Change Busher Station by Pettitt Test

The findings indicated that in the past period, the maximum temperature that led to the cessation of plant growth;
In most stations, it started from June and continued until August. But in the future, their time period will be
extended and the test will start and continue until September. Also, the olive tree in the eastern regions, which



Journal of Geographyand Plamning vol. 28, No. 89, 2024
grew in the climatic conditions of summers, has limitations in the climate change conditions in the summer
season. But in the middle areas of the coast of Bushehr province, growth restrictions from May to September
create tensions for olive growth. But in the west of the province (Bushehr-Dilam), the conditions will be more
suitable for cultivation. In the northern regions of the province and in the foothills, due to the increase in
temperature of more than 40°C, the conditions for olive cultivation will be unsuitable (due to fruit burn). In
addition, frost is not a threat to olives as it is now.

Conclusion

Climate change has caused a transfer in the zone of agricultural products. Food security and economic
development in different zoon are threatened due to the transfer in the zone of agricultural products. In Iran, the
production of edible oil is one of the challenges of food security. The olive tree is one of the species. This plant
species was selected as a species adapted to the climatic conditions of Bushehr province since the 1990s. With
the increase in temperature from the second half of the 1990s onwards, the amount of production and the
phenological conditions of the olive tree faced a crisis. The findings indicated that the anomaly and Pettitt Test
of the average annual temperature from 1996 to 2021 is more than 1.2°C compared to the period of 1951-1995.
The downscaling data (CMP15) showed the continuation of the trend of increasing temperature in the period of
1997-2040, according to the agreement of the future temperature conditions with the phenological conditions of
olives, it was determined that the temperature increase until June led to a decrease in production efficiency and
displacement of the plant, stopping the growth of the plant from June to August. (Observations) will be given to
May by September (Future). Also, due to the increase of days with temperatures above 40°C, the amount of fruit
burn increases. In the past, the unsuitable area for olive cultivation included Asaluyeh and a part of Dashestan. In
the future, it will expand very unsuitable olive areas. These areas are: Kangan, Jam, Deir and Dashti (East of
Bushehr province) and the foothills of the North province. These findings confirm the hypothesis of the transfer
of olive cultivation zone in Bushehr province.
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