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Table 1- Descriptive Statistics of the of 2000-2020

Statistics LI?RC L!DRC LHA LPER LTA HU
(Rainfed) (Irrigated) (ha) (mm) (°C) (%)

Mean 8.2 53 8.4 5.4 2.9 61.3
Maximum 8.8 6.4 8.9 5.6 2.9 65.0
Minimum 7.4 4.6 7.9 5.1 2.8 57.0
Std. Dev. 0.4 0.5 0.3 0.2 0.0 2.3
Skewness -0.2 0.4 -0.3 -0.6 -0.2 -0.1
Kurtosis 2.1 3.0 1.9 2.7 2.0 2.2

T eugby wioys rSilee HU Plos cpSileo (LTA F )4 pufilen LLPER 035 oS <l 15 b :LHA T 08 udgi :LPRC (Irrigated) ¢ o35 oS uddgi :LPRC (Rainfed)
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! Wheat production - Rainfed

2 Wheat production - Irrigated

3 Average temperature

4 Average precipitation

5 Humidity

6 Cultivated area

7 Autoregressive Distributed Lag
L Error Correction Model
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Table 2- Unit root test for model 1 (Rainfed Wheat)

ADF Test
Variable Statistic First Outcome
in level Differences
-1.93 -3.84
2
LPRC (0.59) (0.04) I
-3.83
LTA ©0.03) - lo
-4.9
LPER 0.00) - lo
-3.25 -8.01
HU (0.1) (0.00) e
-1.53 -3.4
LCA (0.75) (0.09) h

Notice: The values in parentheses indicate the probability

(il pa5) P93 Joo unlg 4l ) 03T -¥ Jgur
Table 3- Unit root test for model 2 (Irrigated Wheat)

ADF Test
Variable  Statistic First Outcome
in level  Differences
-3.05 -4.77
LPRC 0.16) 0.03) Iy
-3.83
LTA 0.03) - lo
-4.9
LPER (0.00) - lo
-3.25 -8.01
HU (0.1) (0.00) It
-2.51 -4.35
LCA (031) (0.05) la

Notice: The values in parentheses indicate the probability
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Table 6- Results of Long-run ARDL Model 1
(Dependent Variable: LPRC)

Variable  Coefficient Sta1t—istic Probability
LTA -3.04** -2.6 0.02
LPER 0.57** 2.3 0.04
HU 0.28*** 4.09 0.00
LHA 3.01%** 9.8 0.00

Note: *** ** * at the significance level of 1, 5 and 10%.
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Table 4- Results of Short-run ARDL for Model 1

(Dependent Variable: LPRC)
Variable Coefficient ~ T-Statistic ~ Probability

LPRC(-1) 0.21 17 0.1
LTA 2.3%* 2.2 0.04
LPER 0.45% 19 0.07
HU 0.09%* 26 0.02
HU(-1) 0.12%* 28 0.01
LHA 1.48%x* 6.02 0.00
LHA(-1) 0.87%* 23 0.04
ECM(-1) -0.78%x* -5.2 0.00

Note: ***, ** * at the significance level of 1, 5 and 10%.
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Table 5- Bounds Test for Model 1

F Statistic  lo Bound 11 Bound Significant

level
2.45 3.52 10%
2.86 4.01 5%
387 3.25 4.49 2.5%
3.74 5.06 1%
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Table 7- Diagnostic tests

Test F-Statistic Probability Outcome
Breusch-Godfrey serial correlation LM test 0.79 No serial correlations
Breusch-Pagan-Godfrey heteroscedasticity test 0.81 No heteroscedasticity
Ramsey test 0.65 Correct Functional form
Normality test 0.68 Normal
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Figure 1- CUSUM and CUSUMQ Curves
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Table 10- Results of Long-run ARDL Model 2
(Dependent Variable: LPRC)

Variable Coefficient  T-Statistic  Probability

LTA -1.2%%* -11.6 0.00
LPER 0.4%** 6.2 0.00
HU 0.06*** 28.7 0.00
LHA 0.54*** 6.5 0.00

Note: *** ** * at the significance level of 1, 5 and 10%.
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Table 11- Diagnostic tests
F-

Test Statist Pro_babll Outcome
- ity
ic
Breusch-
Godfrey s_erlal 012 0.88 No ser!al
correlation correlations
LM test
Breusch-
Pagan- No
Godfrey 0.59 0.7 heteroscedasti
heteroscedasti city
city test
Correct
Ramsey test 0.89 0.39 Functional
form
Normality test ~ 0.12 0.94 Normal
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Table 8- Results of Short-run ARDL for Model 2
(Dependent Variable: LPRC)

. .. T- .
Variable Coefficient Statistic Probability
LPRC(-1) -0.14%* 35 0.01

LTA 1.4%** -20.1 0.00
LPER 0.46%** 5.8 0.07
HU 0.07*** 26.8 0.02
LHA 0.62%** 7.95 0.00
ECM(-1) -1.14%** -11.6 0.00

Note: *** ** * at the significance level of 1, 5 and 10%.
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Table 9- Bounds Test for Model 2

F Statistic  loBound 1, Bound ~ S'dnificant
level
19 3.01 10%
2.26 3.48 5%
15.06 o 4 5%
3.07 4.44 1%
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Abstract

Climate change, as one of the important challenges affecting the earth's ecosystems, while creating limitations in the
production of sustainable products, has also had a negative impact on social and environmental aspects. Also, climate
change will directly affect the agricultural sector through changes in climatic variables such as temperature, rainfall
and humidity. Thus, in the current research, the effects of climate change on wheat production separately from rainfed
and irrigated in Rudbar city of Gilan province will be investigated. For this reason, the data of Manjil meteorological
station and the agricultural statistics of Rudbar city during the years 1379-1399 and the econometric approach of
ARDL have been used. The results showed that the type of influence of climate variables average temperature, average
precipitation and relative humidity on the amount of rainfed and irrigated wheat production in the long term is
significant and similar; However, the effect of the mentioned variables on the production of rainfed wheat was more
than that of irrigated wheat. So, with a one percent increase in the average temperature, the amount of rainfed and
irrigated wheat production will decrease by 3.04 and 1.2 percent, respectively. Also, with a 1% increase in rainfall,
the amount of rainfed and irrigated wheat production will increase by 0.57% and 0.4%, respectively. On the other
hand, with an increase of one unit of relative humidity, the amount of rainfed and irrigated wheat production will
increase by 0.28 and 0.06 units. In order to reduce the negative effects of climate change, it is suggested to inform
producers about the consequences of climate change and to cultivate resistant species suitable for the climate of each
region.
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