Iranian Journal Agricultural Economics and Development Reasearch

o Online ISNN: 2008-4838
University of Tehran Press

Homepage: http://ijaedr.ut.ac.ir/

Economic Analysis of Cropping Date Adjustment Strategy for Climate

Vahid Kalantar !

Change Adaptation in Agriculture

, Seyed Habibollah Mosavi 2*
and Seyed Farhad Saberali 2

, Hamed Najafi Alamdarlo®

. Department of Agricultural Economics, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran. Email:

zarei_1939@yahoo.com

. Corresponding Author, Department of Agricultural Economics, Faculty of Agriculture, Tarbiat Modares University,

Tehran, Iran. Email: kkalan@ut.ac.ir
. Department of Agricultural Economics, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran. Email:

aadadi@ut.ac.ir

. Department of Agronomy, Tarbiat Modares University, Tehran, Iran. Email: aadadi@ut.ac.ir

Article Info

ABSTRACT

Avrticle type:
Research Article

Article history:

Received: 17 March 2025
Received in revised form: 30
August 2025

Accepted: 14 September
2025

Published online: Spring
2026

Keywords:
Cropping Date, Climate
Change, Adaptation,

Profitability, Hamaden-Bahar

Plain.

Climate change, as one of the major challenges of the present century, has imposed
adverse impacts on the agricultural sector, particularly in arid and semi-arid regions.
This study aimed to evaluate the effectiveness of altering planting dates as an
adaptation strategy to climate change, through analyzing future climate change
patterns in the Hamadan—Bahar plain. Initially, climate changes were projected for the
future period (2026-2050). Subsequently, crop yields under future climate conditions
were simulated using the AquaCrop model for both baseline and proposed planting
dates. Finally, the economic dimension of the issue was assessed using a Positive
Mathematical Programming model. The results of this study indicated that adjusting
planting dates can play an effective role in adapting to future climatic conditions.
According to the projections, the future climate will be characterized by decreased
precipitation and increased temperatures, which would lead to reduced yields of water-
intensive crops. However, modifying the planting calendar, by better synchronizing
crop growth stages with optimal climatic periods, can improve growth conditions and
consequently enhance crop yields. The economic analysis showed that changing
planting dates can increase agricultural profitability and compensate for a portion of
the economic losses caused by climate change. These findings highlight the
significance of altering planting dates as an effective adaptation strategy in the
agricultural sector, and can serve as a useful guide for policymakers and farmers to
mitigate the negative impacts of climate change and promote the sustainability of
agricultural production.
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Extended Abstract
Introduction

Climate change poses a significant threat to agricultural sustainability, particularly in arid and semi-arid
regions such as the Hamadan-Bahar plain in Iran. This study investigates the potential of cropping date
adjustment as a critical adaptation strategy to mitigate the adverse effects of climate change on crop yields and
agricultural profitability. By analyzing future climate change scenarios and their impacts on water-intensive
crops, this research aims to provide insights into the effectiveness of this adaptation measure in enhancing
agricultural resilience.

Method

This research was conducted in three distinct phases. First, future climate change projections for the
Hamadan-Bahar plain were generated under two scenarios: an optimistic scenario and a pessimistic scenario.
The resulting climate data, encompassing changes in precipitation and temperature, were then used as inputs
for agricultural simulation models. These models were employed to simulate crop yields under various
cropping date adjustments. Finally, the simulated crop yields were incorporated into an enhanced regional
economic model, based on Positive Mathematical Programming (PMP), to assess the economic impacts of
cropping date adjustments during the future period.

Results

The climate change projections revealed a decreasing trend in precipitation and an increasing trend in
temperature for the study region. Under the baseline cropping date scenario, crop yields were projected to
decline. However, the implementation of adjusted cropping dates resulted in a substantial improvement in crop
yields. Furthermore, the cultivated areas of key crops, including wheat, potato, forage maize, and sugar beet,
increased under the adjusted cropping date scenarios. Consequently, the net profit of the agricultural sector in
the region demonstrated a significant improvement.

Conclusions

The findings of this study highlight the effectiveness of cropping date adjustment as a viable adaptation
strategy to climate change in arid and semi-arid agricultural regions. This approach, in conjunction with other
adaptation measures, can contribute to enhancing agricultural sustainability and mitigating the negative impacts
of climate change. The results of this study can be used as a guide for policymakers and farmers to reduce the

negative impacts of climate change and increase the stability of agricultural productions.
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Table 2- Yield of Field Crops in the Hamadan—Bahar Plain over the Period 2017—-2022 (tons per hectare)
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, = 2l - HE -]

\ ala,
\/(At _Z)Z(Ft _F)Z .

1 Long Ashton Research Station — Weather Generator
2 Mean Absolute Error (MAE)
3 Root Mean Square Error (RMSE)




VP8 oS3/ 6ylois i g olly 8559 o3/ (55)9liS drwsi’ 5 olaid] livini dlxo \Y¥

At—Ft|

n
Zt=1| A Y i,

MAPE = * 100

n _ 2
MSE = ZtZI(At Ft) Y EJQJ])
n

o 9 ol g bd Slyes () 0kn ln Sl waldl Gilwand ool plsisa 9> (eges J83)5 S de

Sloj 9 1Ko slagSl (gjlodnd jolaiod; GEM (sl Jua 35,8 oo)5 03litsl 3y90 ol yuuis Cilia (glags oo 53T
i Jdo ol Bl drwg Sodn] oulsl Caliseo slags )l cov yiSlas g Jshis (lod (5L jubss  couldl (ol puio
2o b bagpe (cla Julow 5l )l slie )] (293 9 aitun Sl (wlide 55 oail eulil claosls g Lol 3l
oo Jdo s 3l (o)l g bd 4 basye cdedidy (slaodld (g abg0 cpl poliwl bl Jowe o (sladlais pglaw )5 ouldl
ol obsl . gzl el (Canadian Climate Data) U wulsl s aSs slaoslxelSoL I CMIP6 o349, <o GCM
Zarrin et al. , 2021; Zarrin & Dadashi Rudbari, 2021; Salahi et al. , 2023; ) ‘i Slalas 4 slawl b b Jas
ool Ol s mol> yidbsy Bamly 4 (Babaian et al. , 2023; Nemati Shishehgaran et al. , 2024; Rezaei et al. , 2024

A5 plogl
CMIP6 059y L;)'L»o.)Lo] Q[.w.o;a 9 l.mJJ.n Y J,.\é
Table 3- CMIP6 Models and Contributing Research Institutions

5 ylows Jowe Lo 8455 1y 905 FlisT Crluwwrio
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Table 4- Percentage Contribution of Genetic Parameters Used as Inputs in the Crop Simulation Model
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Table 5- Statistical Performance Indicators from the Comparison of Observed Data at the Airport Station (Hamadan)
and Model-Simulated Values

&bl slagasls o Ay (o3 WS (5lod
Statistical Indices Precipitation Maximum Temperature Minimum Temperature
RMSE 141 0.28 0.22
MAE 1.08 0.24 0.18
MBE 0.35 -0.02 -0.03
NS 0.93 0.99 0.99
p 0.95 0.99 0.99
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Source: Research Findings
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Table 6- Evaluation Results for Selecting the Best-Fitting Climate Model for the Study Area

MAE MAE MSE
Jae
Model ook b L b ol b3
Precipitation Temperature Precipitation Temperature Precipitation Temperature
MRI-ESM2-0 0.024 0.058 70.89 2.77 7175 0.39
BCCI;/CI:RSMZ_ 0.020 0.052 53.71 4.78 57.08 0.42
CN'TY'AEMG' 0.014 0.054 39.72 5.60 34.73 0.67
GFDL-ESM4 0.007 0.051 35.33 4.48 10.95 0.35
MPRESML2- .09 0.054 38.61 5.66 14.59 0.36
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Source: Research Findings
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Table 7- Projected Changes in Climatic Parameters in the Hamadan—Bahar Plain for the Future Period 2026—-2050

92 lios (o shs) sl (31,5 s5k) Bl e (31,5 5) sl (slo
Scenario Precipitation (mm) Minimum Temperature (°C) Minimum Temperature (°C)
b 302.36 -0.01 18.41
Baseline
SSP1-2.6 293.20 0.50 18.85
SSP3-7.0 279.79 0.79 19.66
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Source: Research Findings
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Table 8- Mean Grain Yield at the Synoptic Airport Station (Hamadan) under Different Planting Dates (ton/h)

. ".s é‘)u . .’.s @‘)U
J ab Oglike wl3)s SSP1-2.6 SSP3-7.0
Cro (1) (<) Baseline
P Baseline Alternative Yield
Planting Date  Planting Date (A) (B) (A) (B)
(A) (B)
= 5 Oct 20 Oct 3.77 3.62 411 3.67 4.17
Barley
e 30 Mar 15 Mar 48.15 48.06 52 48.2 53.01
Sugar Beet
dld\éyl.c Q)S
. ’ 10 May 25 May 45.74 46.43 48.03 46.72 48.67
Silage Maize
e e 5 Apr 25 Apr 38.99 38.6 423 38.98 42.85
Spring Potato
oyl puS
Autumn 5 Oct 20 Oct 2.63 2.56 2.87 2.58 2.92
Wheat
s 30 Mar 20 Feb 3552 3441 3637 3473 3694
Tomato
N 5 May 25 Apr 10.2 10.12 104 10.17 10.6
Alfalfa

suis slaansl, 15l
Source: Research Findings
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Table 9- Percentage Changes in Cultivated Area of Selected Cropping Pattern Products (%)

SSP1-2.6 SSP3-7.0
“Iéro aly cuis &b Crgliie CuiiS go,U by Cuis &b Wylde CudS U
P Baseline Planting Alternative Planting Baseline Planting Alternative Planting
z -6.67 -2.24 -8.70 -2.52
Barley
RECIRVES 4.17 45.83 6.25 39.58
Sugar Beet
Silage Maize
o)lg R e 6.64 17.01 6.73 18.56
Spring Potato
ojl 5 6.31 32.48 5.01 29.72
Autumn Wheat
Spes 6.06 27.27 6.06 25.76
Tomato
4y -15.35 452 -16.47 4.83
Alfalfa

3uio0 slaazal, sisle
Source: Research Findings
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Table 10- Changes in Farmers’ Net Profit Relative to the Baseline Period under Different Cultivation Conditions
(Billion Tomans)

cusS byl
Cultivation Condition
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Baseline Cropping Condition

ey S bl 7313 12,55
Proposed Cropping Condition
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