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Agriculture, especially rainfed agriculture, is one of the branches that is
largely affected by the effects of climate change. The previous studies
regarding the estimation of the length of the dry season wheat growth period in
the country are mainly related to the length of the growth period of the past
years or based on the growing degree day method, which is not very realistic.
The purpose of this research is to estimate the length of the average growth
period of rainfed wheat for the Tabriz Plain for the past 20 years (1993-2017)
and the future conditions under the simulation of GCM models, for the next 50
years (1394-1444), using the meteorological parameters of temperature and
rainfall. is. In the first step, the state of future conditions was evaluated under
the GCM models of the sixth report of the Intergovernmental Panel on Climate
Change (IPCC) and under the SSP1-2.6 and SSP5-8.6 scenarios, and then with
the proposed method of the ecological zoning guidelines of the Food and
Agriculture Organization of the United Nations (FAO), the length of the
growth period of each period has been estimated and compared with each
other. According to the FAO method, the length of the growth period is
equivalent to the period of time when the rainfall is more than 50 percent of
the potential evaporation and transpiration. It has been done. The results of
comparing the length of the growth period of the base period and the state of
future conditions under the simulation of GCM models showed that in the
Tabriz Plain, the length of the wheat growth period has increased by an
average of 16 days for the next 50 years, and the end of the growth period by
an average of It will happen 12 days later.
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Figure 1. Flowchart of research steps
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Table 1. Characteristics of climate change models used in this research
Model Source Resolution (km)
Scientific and Industrial Research Organization

ACCESS-CM2 . 250
Commonwealth of Australia

ACCESS-CM2 Pierre Simon Laplace Institute - France 100

GFDL-ESM4 American Fluid Dynamics Laboratory 50

580000 590000 600000 610000 620000

000L0T+  0009IT+  000STTH

00086T#

00068T#

Figure 2. Geographical location of Tabriz plain
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Table 2. The specifications of the scenarios of rows 1 and 2 of the sixth report(ARG)

Row Scenario Radiative Forcing of 2100 (wW/m?)  Radiative forcing category
SSP1-2.6 2.6 Low
1 SSP5-8.5 8.5 High
SSP2-4.5 4.5 Medium
SSP3-7.0 7 High
SSP4-6. 0 6 Medium
2 SSP4-3. 4 3.4 Low
SSP5-3. 4-0s 3.4 Very high
SSP x-y (1-2.0) 2.6 Low
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Table 3. Comparison of micro-scale temperature and precipitation data of climate change models against Historical
data (SSP1-2.6)

Climate change models data

Historical data

Mon ACCESS-CM2 GFDL-ESM4 IPSL-CM6A
th Average of Average of Average of Average of Average of Average of Average of Average of
T(mean) Rain T(mean) Rain T(mean) Rain T(mean) Rain
Dey -0.66 19.77 2.29 14.99 1.83 14.61 2.04 20.87
Bah 1.84 22.30 4.72 13.30 4.10 16.80 311 18.85
Esf 6.85 30.78 9.10 27.38 7.70 33.69 7.45 24.30
Far 12.38 50.90 14.40 32.90 12.12 47.96 13.65 27.60
Ord 17.61 37.10 20.96 46.90 17.51 58.69 19.30 43.09
Kho 23.45 10.58 27.25 32.04 24.67 22.04 23.82 39.33
Tir 27.03 6.80 30.21 11.90 30.18 221 29.69 8.61
Mor 27.03 4.03 29.01 4.27 29.93 1.18 30.74 3.04
Sha 22.16 5.47 24.12 117 24.62 2.84 25.92 7.59
Meh 15.28 18.43 18.91 7.65 17.26 22.29 18.38 6.86
Aba 7.33 26.37 9.85 19.04 9.59 28.40 11.07 20.15
Aza 151 23.55 4.71 9.38 3.82 17.23 4.90 20.62

Table 4. Comparison of Kling-Gupta statistical measure (KGE) of climate change models

Model ACCESS-CM2 IPSL-CM6A GFDL-ESM4

Precipitation 0.66 0.58 0.70
Temperature 0.79 0.82 0.87
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Tabel 5. Comparison of GFDL-ESM4 model outputs for optimistic and pessimistic scenarios

Scenario
Month SSP1-2.6 SSP5-8.5
Average of T(mean) Average of Rain Average of T(mean) Average of Rain
Dey 1.83 14.61 311 18.92
Bah 4.10 16.80 4.89 21.97
Esf 7.70 33.69 9.28 29.51
Far 12.12 47.96 13.55 47.63
Ord 17.51 58.69 19.07 51.05
Kho 24.67 22.04 26.40 19.92
Tir 30.18 221 32.71 2.29
Mor 29.93 1.18 32.35 0.49
Sha 24.62 2.84 26.45 0.87
Meh 17.26 22.29 19.04 11.25
Aba 9.59 28.40 10.50 26.50
Aza 3.82 17.23 5.17 23.93
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Figure 3. Rainfall and 50 Percent potential evaporation and transpiration chart in different months based on the
average statistical period of 30 years
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Table 6. Length of growth period in base period and climate change scenarios

Row Model Start End LP
1 Basic course 27-Esf 16-Tir 121
2 GFDL-ESM4-SSP1-2.6 17- Esf 21-Tir 136
3 GFDL-ESM4-SSP5-8.5 27- Esf 5-Mor 139

LP: The length of the growth period, Start: Start of length of the growth period, End: End of length of the growth period.
300
200
N .
0
Basic course GFDL-ESM4-SSP1-2.6 GFDL-ESM4-SSP1-2.6
Figure 3. Chart comparing the length of the growing season between the base period and climate change scenarios

LGP (day)
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Table 7. Length of growth period in base period and climate change scenarios

Row Model LP1 LP2 ALP
1 Basic course 118 121 3
2 GFDL-ESM4-SSP1-2.6 128 136 8
3 GFDL-ESM4-SSP5-8.5 133 139 6

LP1: The length of the estimated growth period of GAEZ of FAO
LP2: The length of the estimated growth period of this research
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9. Assessment report(6)
10. Atmosphere-Ocean General Circulation Models
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12. Integrated Assessment Models
13. Impact, adaptation and vulnerability
14. Representative Concentration Pathway
15. Regional Circulation Models
16. Cumulative distribution function
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