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ABSTRACT

In this study relation between average minimum and maximum of temperature and rainfall as
independent variables of 223 synoptic meteorological stations in Iran and wheat yield as dependent
variable in 223 regions during the statistical period of 2017-2017 in the monthly time scale of the
growing season and the total growth period was investigated. In data analysis, spatial statistics
analysis methods in Arc/GIS 10.4.1 software were used, using Moran autocorrelation test, and
geographic weighted regression their spatial relationships were tested. The result of Moran index
showed that spatial distribution of wheat yield follows cluster pattern. Analysis Geographic
weighted regression has showed rainfall has remarkable effect on wheat yield. In addition, analysis
showed rainfall has positive effects on wheat yield especially in dry and warm regions of Central,
and Southeastern. The results showed the positive effect of temperature increase on wheat yield,
which gradually decreased toward the southern parts in proportion to the decrease in altitude and
increase in temperature. So that the effect of increasing daily temperatures (maximum) in cold
mountainous areas is positive, while in east, central and southern parts of Iran negative effects of
temperature over wheat yield were seen due to heat stress. Therefore, in hot and semi-warm
regions of the country, increasing the temperature along with increasing rainfall can have a positive
effect on wheat yield. In these areas, it is better to cultivate wheat in the highlands or in cold
weather and used irrigation systems to reduce drought stress at critical stages of wheat growth.
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Extended Abstract

1. Introduction

Agriculture is influenced by many human and
natural factors. According to the IPCC, global
temperatures are rising and regional precipitation
patterns are changing. These climate changes in
different parts of the world have positive or
negative effects on agricultural production. Wheat

is one of the main products of Iran's agricultural
sector, which accounts for more than 60% of the
area under cultivation.

Wheat cultivation, especially in dry farming, is
highly dependent on climatic conditions. In this
regard, the study of various sources shows the effect
of climate change on wheat yield in different
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regions of Iran. Therefore, given that water and
food security are the most fundamental challenges
ahead, in this study, the effect of climatic variables
on wheat vyield is investigated using a
geographically weighted regression method.

2. Methods and Material

Iran has a warm climate with a continental
temperature regime. In this study, two groups of
data including agronomic and atmospheric data
were used. Crop data used in the study include
wheat yield for the statistical period 2000 to 2017,
which was prepared from the database of the
Ministry of Agriculture. First, by reviewing the data
prepared from the database of the Ministry of
Agriculture, the area under cultivation of wheat
cultivation in Iran was identified. Then, 223 areas
with the spatial distribution and appropriate
statistical period length (2000-2017) were selected.
In addition, the Meteorological Organization
collected the minimum and maximum temperature
and precipitation data of 223 synoptic stations for
the study period (2000 to 2017). This study used the
Moran autocorrelation test for wheat yield data.
After ensuring the spatial clustering of yield data,
aiming to assess the extent of the impact of
minimum and maximum temperature and
precipitation variables as independent variables
with wheat crop yield as a dependent variable on a
monthly time scale during the wheat growing period
(September to July) and wheat growth period,
geographically weighted regression method was
used. In this study, the results of local regression
coefficients were used to investigate the effect of
climatic variables on wheat yield.

3. Results and Discussion

The results of Moran’s spatial autocorrelation
analysis show that data have spatial autocorrelation.
Also, the analysis showed that patterns of high-
value yield or positive autocorrelation matched with
the main climates of rain-fed wheat cultivation
located in the Northeastern regions, Northwestern
toward Southwestern parts of the country. The
result of local regression coefficients has shown that
maximum temperature has a positive effect on
wheat yield during growth season throughout
different months of the year. The highest number of
positive effects is related to high altitude and cold

regions (Zagros and Alborz mountains) as well as
the shores of the Caspian Sea.

The lowest positive effect of maximum is related to
semi-desert regions in the east toward the south as
well as central areas. In addition, the result showed
that between the different months of the growing
season, the average maximum temperature in
November and December R2=0.82 and October
R2= 0.81 have the greatest effects on wheat yield
while the average maximum temperature of June
and July with R2=0.80 in the next position. The
spatial  distribution of the local regression
coefficient of minimum temperature indicated that
the effect of minimum temperature on wheat yield
was different according to geographical location
and distribution attitude during different months of
the growing season. Spatial distribution of
minimum  temperature of local regression
coefficients in September, October, and November
that simultaneously with planting to germination
stages, showed a positive and increasing effect of
minimum temperature on wheat vyield. Local
regression coefficients in December indicated there
is a negative and inverse relationship between
minimum temperature and wheat yield in high and
cold regions with a range of regression coefficients
were -253.9 to -8.253 and its positive and direct
relationship with wheat yield was in low altitude
and low area and regression coefficient indicate
between 15.3 to 294.8. In January, a negative
relationship between minimum temperature and
wheat yield was observed in 61% of the area of Iran
corresponding to the altitudes with the range of
regression coefficients -16.19 to -14. Spatial
distribution local regression coefficient of minimum
temperature in March showed a positive effect of
minimum temperature on wheat yield, especially on
the shore of the Caspian Sea, parts of northeastern
and northwestern west Iran. The lowest positive
effect of the minimum temperature in April and
May was observed in the warm and dry southern
regions with the range of regression coefficients of
68.4 to 220 and 50.9 to 144.1, respectively. The
results showed that among the different months of
the wheat growing season, the minimum
temperature of July (R2 = 0.80) and June (R2 =
0.79) have the greatest effect on wheat yield. The
intensity of the positive effect of the minimum
temperature has a high match with the distribution
altitude pattern so that the highest positive effect
has corresponded with altitude northeastern to the
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west and central altitude of Iran with rang of
regression coefficient 204 to 300.4 and then
northern altitude (Alborz heights) and in the
western parts with rang of regression coefficient
was between 18.7 to 204.4. The spatial distribution
of local regression coefficients of rainfall effect on
wheat yield showed a positive effect of rainfall on
wheat yield in all months of the water year. The
results showed that the rainfall in March (R2 =
0.79) and April (R2 = 0.81) have the greatest effect
on wheat yield among different months of the
growing season. The results showed that 78% of
changes in lIranian wheat yield were affected by
rainfall (R2 = 0.78). The intensity of the positive
and increasing effect of rainfall on wheat yield was
higher in the central, eastern, southern and
southeastern regions with a range of regression
coefficients of 5.7 to 26.7.

4. Conclusion

Understanding the relationships between climate
variables and crop yield is important for better
evaluation of food security, policy, and decision-
making in land and water resource management. In
some studies, temperature and others, rainfall has
been identified as the most important factors
affecting agricultural production.

The results of this study showed that the
temperature change has a significant role on wheat
yield, but its effect was far less than the rainfall
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