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Table 1- Agro-ecological zones of Iran

3, SIS -5 Ay byt
No. Agro-ecological zone Provinces
1 ok Jlos 4l s )S el (Bpd 5 2 slaplmb o)
North-Western zone Ardabil, East Azarbaijan, Kordestan, West Azarbaijan, Zanjan
2 2P el sl Ohsisle (kS (M
Caspian Coastal Plain zone Guilan, Golestan, Mazandaran
3 SF 005l 4l Ol coliile S Ml ¢ lian
Central Zagros zone Hamedan, Ilam, Kermanshah, Lorestan
4 SF el Ol cgliows 08 (298 55 o
Central zone Markazi, Qazvin, Qom, Semnan, Tehran
5 olsls 4t Fd (598 (e gl
Khorasan zone Southern, Razavi and Northern Khorasan
6 Suid 5 o 4l 25 ol
Avrid Central zone Esfahan, Yazd
Khuzestan zone Khuzestan
8 w9 ool 4l Gl g Jbrelaz oyl donlyig 5 41slSeS
Southern Zagros zone Chaharmahal and Bakhtiyari, Fars, Kohkilooyeh and Boyerahmad
9 el Ol 5 Gl colo S
Arid Southern zone Kerman, Sistan and Baluchestan

Southern Coastal Plain zone

Bushehr, Hormozgan

(/\) Pt 5l
Source: FAO (8)
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Table 2- The statistics of agronomical productions in 2016 (tons)

SPS - ;A
Agro-ecological zone

RWY
Production

Jlase KW
Quantity Percent

et Jlad 4l

North-Western zone

P el ast

Caspian Coastal Plain zone

S Slast

Central Zagros zone

SF o4l
Central zone
ol 4t
Khorasan zone
St (538 0 4l
Arid Central zone
Obwjgs b
Khuzestan zone
o> oSy 4

Southern Zagros zone

Arid Southern zone
O (dolo 4l

Southern Coastal Plain zone

13655883  16.46

7356850 8.86

9224181 1111

8176962 9.85

7149415 8.61

3673823 4.43

14965988  18.03

7987187 9.62

7209512 8.69

2681055 3.24

(V) 5,918 Sl @)ljg wlbols)l g wleMol (55l 3550 1piie
Source: ICT Centre, Ministry of Jihad-e Agriculture (13)
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Table 3- The statistics of climatic parameters in agro-ecological zones
s, (SaideSl- sl ey Ly (pilbe Yo (Sa)l o Cagb)y 3L G Al G5 9 S
No. Agro-ecological zone (b‘)stsz"l“’ ‘\?)'5) ()bul.‘.") _(M)") o (45"“ > )':'9) ()':'“«AJ%)
Temperature Precipitation Relative humidity  Wind speed  Evaporation
2 Jlod 2l 133 1588.2 476 27 137.98
North-western zone
0P bl eol 18.2 2590.8 748 27 99.42
Caspian coastal plain zone
SF e 5l b 16.3 21065 43.9 30 168.1
Central Zagros zone
4 SF e 42l 17.8 1026.9 46.8 27 187.71
Central zone
5 ool 4ol 16.4 555.1 46.5 25 171.89
Khorasan zone
6 St 55 e 195 1347 316 24 230.05
Arid central zone
7 Qg 42l 273 260.7 46.7 16 243.32
Khuzestan zone
w3 5l el 154 1192.3 423 32 167.88
Southern Zagros zone
9 =§w>_ S g 42l 18.5 2135 30.6 25 213.85
Avrid southern zone
w9 bl wl’ 27.1 424.7 63.4 40 185.11
Southern coastal plain zone
Source: Iran meteorological organization (15)
ol odld ualy Ay s yg0;l gl —£ Jgun
Table 4- Results of unit root tests on panel data
e Aol 99 o «cny Om 9 Ol 9 o2 097 e — puld $SR
Variable Result Levin, Lin, and Chu Im, Pesaran, Shin Fisher-Phillips-Perron Hadry
«=hy IS ey o)lol jlado -1.88 -1.44 35.89 9.18
Total agronomical Statistic value
production & olias prdan 0.029 0.043 0.015 0.000
Significance level
ok ol oylel i -6.39 -7.14 88.91 1.91
Precipitation Statistic value
6 line o 0.000 0.000 0.000 0.027
Significance level
lo> oylol ko -0.98 -03.04 41.79 8.11
Temperature Statistic value
& line o 0.04 0.002 0.002 0.000
Significance level
Gy g oylel e -3.49 -1.80 26.52 6.28
Evapotranspiration Statistic value
& line o 0.000 0.035 0.049 0.000
Significance level
o Cagby ool e -4.59 -4.13 53.46 421
Relative humidity Statistic value
& line o 0.010 0.000 0.000 0.000
Significance level
ol s s oslol liko -0.81 -1.08 42.94 6.23
Wind speed Statistic value
& line o 0.047 0.039 0.002 0.000

Significance level

suios glaassl, 1o
Source: Research findings
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Table 5- Results of Kao and Pedroni’s cointegration test

090 }i > )Loi
Test statistic

o,lof jlade
Statistic value Significance level

&Sobxe lanw

(L2955 0929) 093 mard B °)L°'l -6.22

iR 0.000
PP panel statistic (inter-group)
(u‘bﬁ)f uﬁ)’) QIR L)““'“’l'“'g °)L"T '178 0036
ADF panel statistic
# o -2.69 0.003
Kao test

suios slaassl, 1L
Source: Research findings
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Table 6- Results of F-limer test

o)lai o)lai slado & Plxe
Statistic ~ Statistic value Significance level
Fol 55.99 0.000
F-statistic
sl el a0 g 0.000

statistic

s gboanl, sl
Source: Research findings
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Table 7- Results of Hausman’s test

o551 y95ww! (515 oo &Pbxe
Test 2 statistic Significance level
6.51 0.259

3uio0 soazal, sisle
Source: Research findings
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Table 8- Results of model estimation by random -effect method

é,a}i o)lai

Independent variables Coefficients Test statistic Significance level

J&wne dlh)gi;a g«g"fé
o 2.12
Constant
L)"’)lJ L'Jl}!r“’ 0.025
Precipitation
- 1,01
Temperature
By g s 2008
Evapotranspiration
Relative humidity
S ey -1.02
Wind speed
R? 0.457
F 11.36

2.46 0.014
1.88 0.060
-2.92 0.003
-4.54 0.000
0.51 0.605
-3.46 0.000

- 0.000

suis sbaassl, Lo
Source: Research findings
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Introduction: Due to fossil fuels overuse, land use change, global population growth and the development of
industrial activity to meet the welfare and demands of the global community, global climate has undergone
gradual, but drastic, changes in the post-industrial revolution era mainly manifested in the rise of mean
temperature, more frequent extreme climatic events like floods, hails, tropical storms, heat and cold waves,
rising sea level, polar ice melting, droughts and etc. Climate change is a mix of dominant and lasting
atmospheric characteristics of a geographic area over time and is often based on such variables as temperature,
precipitation, humidity, wind, solar radiation, and number of sunny days, sea level temperature, and the thickness
of ice layers at sea. Climate of a region is dedictated by a set of these factors in the long run, as well as other
local characteristics such as the length of growing season and the intensity of floods whose change influences
how people live and harm different sectors including agriculture and environment. Present study aimed to
explore the impact of climate change on total agronomical production in 10 agro-ecological zones of Iran.

Materials and Methods: Present study employed panel data econometrics to explore the impact of climate
change (mean precipitation, temperature, evapotranspiration rate, relative humidity, wind speed) on total
agronomical production over the 1985-2015 periods. The panel data set included the observations related to
multiple sectors and have been collected at different times. Panel data has been used when it is impossible to use
just time series data or cross-sectional data. They contain more information in addition they are more diverse and
have less multicollinearity between variables, so they are more efficient. In analysis of the combined data firstly
should consider a certain section (e.g. country, region or province) and then focus on the attributes of the
variables related to all N sections over a certain period, T. The number of data is not required to be equal over
the sections (unbalanced panel model) and it is also possible to have variables that are constant in a certain
section over the studied time period. In a panel data model, the variables are measured sequentially both among
the sections of the statistical population and over time. In panel data, before proceeding to model estimation, we
should firstly recognize whether panel or pool model is appropriate for the estimation and statistical inference.
To do this, we first integrate whole data as pool to estimate the model and calculate the sum of residual squares.
Then, the model is estimated as a panel model with different y-intercepts for a certain section and the residual
squares are again summed. Finally, F-statistic is applied as the following equation to test the constructed model.
The data were collected from Iran Meteorological Organization and Ministry of Jihad-e Agriculture. After
checking the stationarity of the data, panel model with random effects has been estimated.

Results and Discussion: The results showed that total agronomical production has been influenced by
temperature, evapotranspiration, and wind speed at 0.05 level and precipitation at 0.10 level. The impacts of
global warming can be currently observed across the world. Agricultural sector is especially vulnerable to
climate change so the rise in average seasonal temperature would shorten the growth period of most crops,
causing the loss of their yields. Climate changes, such as the change in temperature, precipitation, pest and
disease outbreaks adversely influence food production systems, decrease harvest and jeopardize food security.
As predicted for Iran, it is expected that occurrence of climate change ° which is characterized by rainfall
decline, rise in temperature, and increase in the occurrence of extreme weather conditions ° have harmful
consequences for the agronomical production.

Conclusion: Climate change imposes remarkable economic costs on agronomical producers. The producers
may have to either stop growing these crops or adapt to climate change as far as possible. In most cases, it is not
economically feasible for producers to apply adaptive methods and the majority of their life aspects are
potentially influenced. According to the results, it is recommended to use water pricing policies in agricultural
sector that motivate farmers to use modern irrigation technologies and low irrigation-resistant cultivars, alter
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planting pattern towards crops with higher water use efficiency, therefore plan for and grant financial facilities,
such as crop insurance, in order to prepare agronomical farmers for climate change.
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