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(Figure 1: Geographical location of synoptic stations in Sistan and Baluchistan province (source: Author, 2021

(wbslsn JS o fsh) dsle andllas 3,90 sl ool jola golyl S p Al Yo Kl 5 SIS Comdgn — V Jguler

Tablel-Location and 30-year average of some parameters in the studied stations of Makhaz (General Directorate of Meteorology)
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Figure2: Changes in climate parameters until 2060 in Chabahar station
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Figure 3: Changes in climate parameters until 2060 in Zahedan station
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Figure 4: Changes in climate parameters until 2060 in Iranshahr station
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Table 5-Performance of selected models in forecasting the average seasonal temperature of Chabahar station
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Table 6-Performance of selected models in forecasting the average seasonal temperature of Zahedan station
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Table 7 Performance of selected models in forecasting the average seasonal temperature of Iranshahr station
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Figure 5: Evaporation trend of potential transpiration until 2060 based on different scenarios at Iranshahr station
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Figure 6: Evaporation trend of potential transpiration until 2060 based on different scenarios at Zahedan station
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Figure 7: Evaporation trend of potential transpiration until 2060 based on different scenarios at Chabahar station
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Figure 8: Correlation between air temperature and days required to complete different growth periods (source: author, 2021)
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Figure 9: suitable intervals for wheat cultivation in the coming years and different scenarios
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Figure 10:The percentage of water requirement changes in the whole growing season as a result of shifting the planting date
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Figure11: Diagram 10The percentage of water requirement changes in the whole growing season as a result of shifting the planting date
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Figure 12:. Adaptation strategies of farmers to climate change
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Introduction

Any regular and significant change in the long-term average of the climatic parameters of the region is
defined as climate change. Climate change is one of the new issues that are being discussed in various
scientific circles and today it has attracted the attention of many environmental researchers and is
considered one of the disasters of the 21st century. One of the effects of climate change is the
production of agricultural products. Investigated climate change in the agricultural sector. Climatic
forecasts in the form of simulations at the global, regional and local level along with determining the
changes of climatic parameters in the form of trends and models have been in the science of
climatology for a long time, but revealing and presenting the vision in the literature and texts of
climatology less noticeable; Meanwhile, environmental planning and predictive analysis is a
systematic effort to look into the long-term future in the field of climatology; Today, one of the most
important challenges of the present and future is the issue of temperature increase. In general, the
review of scientific studies and reports shows that the climate and rainfall pattern are changing, and
this issue requires further investigation and attention to the economic and agricultural importance of
the study area. In this research, we have tried to evaluate the effects of climate change and its forecast
on agriculture in the future periods in the southeast region of the country. The existence of climate
assessment and studies of the consequences of climate change and the effect of this phenomenon on
the agricultural exploitation system, studies that examine climate change in order to reduce the effects
of climate change and inform the farmers of the region are a priority.

Materials and Methods

The area studied in the current research is the southeastern region of Iran, Sistan and Baluchistan
province. The province of Sistan and Baluchistan with an area of about 187,502 square kilometers
constitutes about 4.11 percent of the total area of the country and is one of the widest provinces of the
country. One of the most popular methods for evaluating the future climate is the use of general
circulation models. These models are considered the most valid tools for investigating the effects of
climate change on different systems and are able to model climate parameters for a long period of time
based on IPCC approved scenarios. LARS-WG is a meteorological data generator. To determine the
evaporation and transpiration of regular plants in the agricultural system of the region, FAO report 56
was used and plant coefficients in the initial, middle and final stages of growth were obtained by
separating different plants and according to the conditions of the region. It was modified. Then, the
date of sowing and harvesting and the length of the growing period were obtained from NetWat
software for the plant. Finally, using the CROPWAT software, the current and future water
requirement of the crop was calculated.

Results and Discussion
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In order to validate the LARS-WG model, simulation of rainfall data, maximum temperature and
minimum temperature during the period of 1987-2020 was done using this model. The comparison of
the observed and simulated values based on the t test showed that there is no significant difference
between them at the five percent level for the investigated components in all stations. The amount of
RMSE for the amount of rain varied between 1.9 and 5.3 mm in different stations. The existence of
efficiency coefficient of more than 99% for minimum temperature, maximum and more than 62% for
rainfall shows the ability of LARS-WG model to simulate climatic components in Sistan and
Balochistan. The rainfall component in Zahedan station will have an increasing trend until 2060, and
the largest increase of this parameter will occur in the period of 2021-2040 under the A1B scenario
and to the extent of 27.8 millimeters. The seasonal average temperature increases in all six stations and
the amount of precipitation increases in stations towards winter and spring. An increase in air
temperature increases the water consumption of plants. This is the reason why plants consume a lot of
water in the summer season. Temperature is one of the most important factors in plant growth.
Threshold temperatures of 4 and 25 degrees centigrade, increasing global warming with a temperature
increase rate of 0.017 to 0.039 degrees centigrade per year in the study area, the suitable interval for
cultivation between 16-21 days towards the early seasons. It has been a year since he moved Transfers
in Zabul and Zahedan stations had the lowest and highest amount, respectively. The increase in global
warming will also increase the length of the suitable period for planting wheat in Sistan and
Baluchistan provinces. However, this interval decreases between 5-40 days for the two stations of
Iranshahr and Chabahar, the reason of which can be found in the small climates that dominate the
province.

conclusion

The results of evaluating the performance of LARS-WG model using statistical tests and various error
measurement indicators showed that this model has the appropriate accuracy for simulating climate
variables in the studied area. The results obtained from the output of the model estimated the amount
of precipitation in the future period at the level of the studied area close to the value of the base period,
so that the correlation between the base and simulated variables is about 0.9. In the research, it has
been shown that the maximum temperature trend in the base period of 1987-2020 is an increasing
trend and in the future periods this trend will continue. it becomesin the studied period, the rainfall
regime will change towards the end of the season, i.e. winter and spring. In this context, officials
should pay more attention to the greater impact of spring rains on stations located on land in the
occurrence of sudden floods on a local scale. Climate change increases evaporation and transpiration.
The phenomenon of climate change, with the increase in air temperature, has shifted the appropriate
time for planting to winter in all stations. This shift in the region is more evident in the time period of
2060-2041. In such a way that the suitable time for planting wheat in this time period in Chabahar,
Iranshahr and Zahedan stations starts 19, 28, 21 days later than the time in the base period. In addition,
the shift of the cultivation season to winter under the A2 scenario was more and under the A1B
scenario was less. The length of the wheat plant growth period in all the stations, when the planting
date is shifted to summer, the growth period becomes shorter, and the shortest date of the barley plant
will be on the planting date of March 11. The water requirement of the wheat plant decreases when the
planting date is shifted to summer, and whenever the planting date is shifted from the basic period to
the future periods, the water requirement will decrease again, which is the main reason. Plant growth
period can be shortened.
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