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Abstract

Background and objectives: Cultivating crops resilient to thermal and moisture stresses is a
recognized strategy for adapting to climate change. In this context, Rosa damascene (Damask
rose), with its notable ability to adapt to diverse environmental conditions, represents a potential
solution for climate change-affected plains. This study investigated the economic feasibility of
cultivating this crop to mitigate climate change-induced adverse effects in the Hamadan-Bahar
plain, a region impacted by climate change in recent decades. These findings aim to guide
adaptive strategies in the agricultural sector of similar regions.

Methodology: In this research, we initially projected future changes in climatic parameters
(temperature and precipitation) in the Hamadan-Bahar plain under various climate change
scenarios using long-term regional climate data and reputable climate prediction models. We
then estimated Rosa damascena performance under anticipated future climatic conditions using
crop growth simulation models capable of assessing temperature and moisture impacts on plant
yield. We next integrated the climate projection and crop growth simulation results within an
economic framework. This framework included analyzing Rosa damascene cultivation
profitability compared with other prevalent crops in the region's cropping pattern and evaluating
climate change's impact on the agricultural sector's net profit. The economic analysis considered
production costs, product selling prices, and projected yields to assess economic viability and
the potential to offset climate change-induced losses through Rosa damascene cultivation.

Results: The climate change projections for the Hamadan-Bahar plain indicated increasing
temperature and decreasing precipitation trends in the coming decades. Conversely, the crop
performance simulation results demonstrated that Rosa damascena, regarding its inherent
resistance to climatic variations and environmental stresses, performed better than other
common water-intensive crops in the region under altered climatic conditions. From an
economic perspective, the relative increase in Rosa damascene yield will likely increase this
crop's share in the region's optimal cropping pattern. Our economic analyses revealed that this
shift in cropping pattern and enhanced Rosa damascene production could offset some economic
losses from climate change impacts on other crops, increasing the region's agricultural sector net
profit by approximately 17.091 billion Iranian Rial (IRR).

Conclusion: These findings suggest that expanding Rosa damascena cultivation is a
recommendable climate change adaptation strategy for the Hamadan-Bahar plain. This crop
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exhibits favorable growth and stable performance under anticipated adverse climatic conditions,
is economically profitable, and can compensate for some economic losses the agricultural sector
incurs from climate change. Therefore, promoting Rosa damascena cultivation can serve as a
significant strategy toward sustainable agricultural development and reducing economic
vulnerability in similar regions.
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(Airport))
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Figure 3. Results of the evaluation of climate model validation indicators
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Figure 4. Future precipitation changes of Hamadan-Bahar plain under different climate scenarios relative to the
historical period
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Figure 5. Future maximum temperature changes of Hamadan-Bahar plain under different climate scenarios
relative to the historical period
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Figure 6. Future minimum temperature changes of Hamadan-Bahar plain under different climate scenarios
relative to the historical period
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Figure 7. Trend of Rosa damascena yield changes during the crop years 2017-2023

S srema B ol LS S55dp8 a2 Glemoles
Jod) as L,L RO T Jole b ol Jb 50l
B3 o S T (S e Lol Ss S3alee (Y
oS J Sl s adsl S Sy 5 ol e s e
JJ}I’ 5 Oy Jeas Jols gadS =90 J=e 35l
S 5 o 5p5 a8 s cuigas)) 5o Bl pas
530 Fs s s Ml sl 5 (adsl o) o558
G () S5 ol s WS Sy do e il

a8

Shama S lin 2ulS b oS ol ol b e
Bl 4 g bl sl gd s cits ool o
o) 5o gles 5 ceals Loyl n claas plin) SKisans
Ministry of Agriculture Jihad ) cuwlyge @,J\s
53 gl ) ol s (Statistics Yearbook, 2023
ol st sl Gl 005k Lle - ol cuo
5heals Lla gopelel 5 by ol oyl s
Py ples

Sy 5 Dagd Yo) abg S b ol

Sl olaes s s catS b il aame I8 (5058 ol g 85 0les - Y s
Table 2. Phenological stages timing of Rosa damascena based on planting date in Hamadan-Bahar plain

Phenological stage

Date (2023-2024)

Germination
Emergence
One-leaf stage
Rosette stage
Stem elongation
Flowering
Pod formation

Maturity

October 16
April 16
April 26
May 10
May 16
March 1
March 31
May 31
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Table 3. Cultivated pattern products yield and Rosa damascena during years 2025-2050 under different climate
scenarios (ton.ha™)

Crop Baseline Scenario SSP1-2.6 Scenario SSP2-4.5 Scenario SSP3-7.0
Alfalfa 10.20 10.17 10.15 10.12
Barley 3.77 3.67 3.65 3.62

Bean 1.39 1.35 1.35 1.34

Cucumber 21.06 20.63 20.56 20.43

Garlic 4.50 4.47 4.46 4.45

Chickpea 1.15 1.11 1.10 1.09

Potato 38.99 38.98 38.83 38.60
Clover 3.67 3.67 3.66 3.65
Canola 1.69 1.67 1.67 1.67

Sugar beet 48.15 48.06 48.12 48.09
Tomato 35.52 34.62 34.50 34.29
Watermelon 4737 46.28 46.22 46.08

Wheat 2.63 2.58 2.57 2.56

Dryland barley 1.83 1.79 1.78 1.77
Dryland lentil 0.41 0.40 0.38 0.32
Dryland watermelon 0.72 0.71 0.65 0.59
Dryland wheat 0.43 0.42 0.40 0.38
Damask rose 3.30 3.34 3.35 3.35

Source: Research Findings
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Table 5. Statistical indicators for evaluating AquaCrop model efficiency in Hamadan-Bahar plain

Parameter NSe

RMSE

MBE MAE

Crop yield 0.99

0.82

0.67 0.43

Source: Research Findings
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Table 6. Projection of net agricultural income change of Hamadan-Bahar plain under different climate scenarios
(Billion Iranian Rial)

Scenario Baseline period Future period (2025-2050) Net income change
SSP1-2.6 864.15 882.051 17.901
SSP2-4.5 864.15 882.057 17.907
SSP3-7.0 864.15 882.073 17.923

Source: Research Findings
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Table 6. Economic comparison of the existing cropping pattern versus the optimal (income-maximizing) pattern
derived from the PMP model in terms of cultivated area

Crop Current cultivated area Proposed cultivated area Change Amount
Alfalfa 14302 13888 -404
Barley 7666 6450 -1216

Bean 104 68 -36

Cucumber 812 524 -288

Garlic 1510 6 -1504

Silage corn 570 856 286
Chickpea 1550 3166 1616
Potato 13247 24117 10870
Clover 521 136 -385
Rapeseed 125 197 72
Sugar beet 48 65 17
Tomato 66 47 -19
Watermelon 482 360 -122
Wheat 16788 21750 4962
Rainfed barley 11235 4494 -6662
Rainfed lentil 282 98 -184
Rainfed watermelon 473 142 -327
Rainfed wheat 73358 66647 -6711
Damask rose 33 68 35

Source: Research Findings
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