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Table 1- Descriptive statistics of the studied data for the period 1984-2016
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Winter
Statistics Yield (Kg ha™) Temperature Rainfall Temperature Rainfall
°C) (mm) (°C) (mm)

Mean 7.908553 20839278 3.673780 1.767558 4.107833

Standard deviation 0.232478 0.078993 0.888273 0.187208 0.690288

Max 8.250959 2.973998 4.902307 2.024193 4.869072

Min 7.492727 2.651127 1.223775 1.300192 1.629241

Skewness -0.288467 -0.359960 -1.042982 -1.012384 -1.607361

Kurtosis 1.661053 2.612765 3.574500 3.227427 6.301383

Source: Calculations of the Research
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Table 2- Unit root test
a>lg aday slaggesl -V Jgua

Level First Difference
Variables With . With With With . With With Decision
intercept intercept and none intercept intercept and none
trend trend
Yield -2.673392 -3.095627 -5.667329 -5.625853 -5.44476 -5.667329 1)
(0.0900)* (0.1249) (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***
Spring -3.485724 -4.285224 -9.407007 -9.264297 -9.132405 -9.407007 10)
temperature (0.0153)**  (0.0100)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***
Spring Rainfall -3.408057 -3.439667 -6.659093 -6.543369 -6.482943 -6.659093 10)
(0.0183)** (0.0644)* (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***
Winter -4.872815 -5.261936 -8.883529 -8.700674 -8.991852 -8.883529 10)
Temperature (0.0004)***  (0.0009)***  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***
Winter rainfall -6.584076 -3.872155 -4.909204 -4.828782 -4.759137 -4.909204 10)
(0.0000)***  (0.0262)**  (0.0000)***  (0.0000)***  (0.0000)***  (0.0000)***

Significant levels: 17 s 57 w2 107, Null Hypothesis: Series have unit root, Alternative Hypothesis: Series are stationary
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Table 3- Bounds test
el o905 -F Jguz
Critical value Lower bound Upper bound
bounds 1(0) 1(1)
1% 2.525 3.56
5% 3.058 4223
10% 4.28 5.84

Narayan F is equal to 4.238108
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Figure 1- Plot of CUSUM for Coefficients Stability of
ARDL Model
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Figure 2- Plot of CUSUMSQ for Coefficients Stability of

ARDL Model
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Table 4- Long-term coefficients of ARDL model (dependent variable: InY)
(INY :asugly yuscio) ARDL Jowo Soosids col s —F Jgus

Variables Coefficients Standard deviation t Statistic P-value
C -2.624720 2.237248 -1.173191 0.2708
Intemps 1.716293 0.817858 2.098523* 0.0653
Inprecs 0.402266 0.060176 6.684857*** 0.0001
Inprecw 0.367654 0.098925 3.716504*** 0.0048
Intempw 1.523306 0.467284 3.25091 4% 0.0098

*, ***: show significance levels of 10, and 1%, respectively
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Table 5- Coefficients of ECM model (dependent variable: (D(InY))
(DANY) :aiunly yuisn) Uas gazmai’ Jubo ol o~ 8 Jouazr

Variables Coefficients Standard deviation t statistic P-value
D(InY(-1)) 0.804169 0.235291 3.417764 0.0077
D(InY(-2)) -0.229941 0.202444 -1.135823 0.2854
D(InY(-3)) -0.541131 0.176731 -3.061899 0.0135
D(Intemps) 0.183060 0.580003 0.315618 0.7595
D(Inprecs) 0.191045 0.045333 4.214231 0.0023
D(Inprecs(-1)) -0.263234 0.060142 -4.376864 0.0018
D(Inprecs(-2)) -0.158802 0.047932 -3.313086 0.0090
D(Inprecw) 0.169708 0.049600 3.421499 0.0076
D(Inprecw(-1)) -0.224006 0.048104 -4.656724 0.0012
D(Inprecw(-2)) -0.092227 0.037460 -2.461984 0.0360
D(Intempw) 0.611559 0.165997 3.684144 0.0050
D(Intempw(-1)) -1.797098 0.385967 -4.656086 0.0012
D(Intempw(-2)) -0.914044 0.245731 -3.719688 0.0048
CointEq(-1)* -1.646681 0.261821 -6.289330 0.0001
R-squared 0.873971
Adjusted R-squared 0.756945
Source: Calculations of the Research
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Abstract

The aim of present study is to investigate the short and long-term effects of temperature and rainfall variations
on rainfed wheat yield in Kerman province (Kerman station). For this purpose, time series data of these
variables for the period of 1363-95 were retrieved and analyzed using the autoregressive distributed lag model
(ARDL). The bounds testing confirmed the existence of cointegration and long-term significant relationships
between climatic variables and the rainfed wheat yield. The long-term elasticity of temperature and rainfall in
spring and winter were 1.71, 0.4, 0.36 and 1.52, respectively. Also, in case of the short term period, the
correlation coefficients of spring rainfall, winter rainfall and winter temperature are 0.191, 0.169 and 0.611,
respectively. Therefore, one percent increase in spring rainfall would cause approximately 0.19 % increase in
yield. Similarly, one percent increase in winter rainfall leads to 0.16 percent increase in yield and one percent
increase in winter temperature causes 0.61 percent increase in rainfed wheat yield. Based on these results, long
term climatic variations are more responsible for overall observed yield trend. The coefficient of Error
Correction Model (ECM) of the short-term variations is negative and significant at 99% level of confidence
which confirms the long-term relationship between all model variables.
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