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Extended Abstract

Background: Providing persistent employment in the agricultural sector is one of the most
significant economic and social challenges faced by many countries. The agricultural sector's high
dependence on weather conditions makes it particularly vulnerable to climate change.
Consequently, investigating the effects of climate change on the economy of this sector, especially
concerning rural employment, is of paramount importance. This research aims to analyze the
impact of climate change on citrus production in Mazandaran Province, utilizing the Ricardian
approach. By examining the relationship between climatic variables and agricultural output, this
study seeks to provide insights that can help enhance the resilience of the agricultural sector
against climate fluctuations.

Methods: The climatic variables studied in this research include temperature and rainfall data for
Mazandaran Province from 2000 to 2017. These data were obtained from the Iran Meteorological
Organization. The research focused on seven synoptic stations: Amol, Babolsar, Qarakhil,
Nowshehr, Ramsar, Sari, and Siyabisheh. Among the various citrus products, orange and tangerine
were selected due to their significant cultivated area and economic importance. The climatic
variables analyzed include minimum temperature, maximum temperature, and monthly rainfall.
These variables were downscaled for three distinct periods: the baseline period (2000 to 2017), as
well as projected scenarios for 2020 and 2080, under three different greenhouse gas emission
scenarios: optimistic (RCP2.6), medium (RCP4.5), and pessimistic (RCP8.5).

Results: The findings reveal that in orange production, changes in temperature and annual rainfall,
compared to the average net income during the baseline period, will result in increased net income
by 13.4%, 14.5%, and 25.2% under the three scenarios, respectively. For the years 2050 and 2080,
the increases in net income are projected to be 14.3%, 27.8%, and 29.1%. In terms of tangerine
production, the net income under the investigated scenarios is expected to rise by 5.2%, 6.7%, and
17.7%, with further increases of 6.2%, 15.0%, and 29.2% anticipated in 2050 and 2080,
respectively. These results indicate a positive correlation between changing climatic conditions
and the economic viability of citrus production in Mazandaran Province.

Conclusion: In conclusion, the results obtained from examining the effects of climate change in
2050 and 2080 demonstrate a positive impact of changing climate variables on the net income
derived from both orange and tangerine production. The findings suggest that climate change may
lead to an upward trend in net income from citrus production, which could, in turn, foster
employment development in this sector. This upward trend indicates that, while climate change
poses significant challenges to agriculture, it may also create opportunities for increased
productivity and economic growth in specific areas such as citrus farming. The implications of
this research are significant for policymakers and agricultural stakeholders. Understanding how
climate change can enhance or hinder agricultural productivity allows for better planning and
resource allocation. It highlights the need for adaptive strategies that can help farmers maximize
their yields while mitigating the adverse effects of climate variability. Moreover, the positive
outlook regarding citrus production under changing climatic conditions emphasizes the
importance of investing in agricultural research and development. By focusing on climate-resilient
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practices and technologies, stakeholders can better prepare for future challenges while capitalizing
on potential gains in productivity. In summary, this study underscores the necessity of integrating
climate change considerations into agricultural policies and practices. The findings not only
provide a glimpse into the future of citrus production in Mazandaran Province but also serve as a
call to action for the agricultural community to embrace innovation and adaptability in the face of
climate change. By doing so, they can ensure sustainable growth and job creation in the
agricultural sector, thereby contributing to the overall economic stability of rural areas. In light of
these findings, further research is recommended to explore the specific mechanisms through
which climate change affects citrus production and to identify best practices for mitigating risks
while enhancing productivity. This could involve examining the role of soil health, water
management, and pest control in adapting to changing climatic conditions. Additionally, studies
could investigate the socio-economic impacts of climate change on rural communities,
particularly in terms of employment opportunities and income stability. Ultimately, the
relationship between climate change and agricultural productivity is complex and multifaceted.
However, by focusing on the potential benefits and implementing proactive measures, it is
possible to navigate the challenges posed by climate change while fostering economic growth and
employment in the agricultural sector.
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Figure 2. Comparison between the observed (blue line) and LARS-WG-simulated values (orange
line) in the studied stations for the climate variables: a) monthly minimum temperature, b) monthly
maximum temperature, ¢) monthly rainfall
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Continued Figure 2. Comparison between the observed (blue line) and LARS-WG-simulated values
(orange line) in the studied stations for the climate variables: a) monthly minimum temperature, b)
monthly maximum temperature, ¢) monthly rainfall
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Table 2. Statistical values of Man-Kendall test on a monthly, seasonal, and annual scale
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Climatic parameter (&Yl 4 5) Climatic parameter Time
Ok Egee Ol a2 U5k ggene Ol amp period
Total rainfall Temperature Total rainfall Temperature
2.35° 0.83 e 061 -1.29 515
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0.83 0.76 Qb 0.76 -0.98 “9°
Summer February
-1.29 0.15 b 053 -1.44 ole
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Annual May
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-1.06 0.45
December

Bl o3l (Ui ¥ 9 F coodle b sy 4 /A% 3780 Jloin! gaw 53 ()5 gime o)le]
Significant statistics at the 95% and 99% probability levels are indicated by * and **, respectively.
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Figure 3. Changes in mean monthly temperature (a) and monthly rainfall (b) in Mazandaran
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Figure 4. The total annual rainfall in Mazandaran province during the baseline period (2000-2017)
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Figure 5. The mean monthly temperature changes in Mazandaran province under the baseline period and climate
change scenarios during 2020-2080

O Al
—e—2021-2040 (RCP 26)
2021-2040 (RCP 45)
—e—2021-2040 (RCP 85)
—o—2041-2060 (RCP 26)
2041-2060 (RCP 45)
—8—2041-2060 (RCP 85)
—e—2061-2080 (RCP 26)
—e—2061-2080 (RCP 45)
—8—2061-2080 (RCP 85)

a:i‘\it‘ b:.-‘;? 3\‘{ 3;}1 s '3;‘ ?;D J;?.\ 1;’; ? ﬁq .{};

(VoA BYYe) puldlyss clagyliw g b 0yed o sl liwl (SW,L clyuss =5 S
Figure 6. The total monthly rainfall changes in Mazandaran province under the baseline period and climate change
scenarios during 2020-2080
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Table 3. Descriptive statistics of the variables of the Ricardian model of citrus production in Mazandaran province
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Source: temperature and precipitation data received from meteorological stations of Mazandaran province.

) o‘;;\b‘lﬂ QL’W‘ 3 J& 5 Mg 520,50, J e w')‘” o sl S Jao s =¥ Joa>
Table 4. The regression results of the Ricardian model for orange product in Mazandaran province
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Table 5. The regression results of the Ricardian model for tangerine product in Mazandaran province
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Figure 7. Regression model performance in determining the net income compared to the observed value for orange
product scenarios during 2006-2017
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Figure 8. Regression model performance in determining the net income compared to the observed value
for tangerine product scenarios during 2006-2017
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Table 6. Marginal impact of climatic variables on net income from citrus production
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Table 7. The effect of climate change on net income from orange production

(JL) u9~l~’) u“-“> A“")b LI‘“"" ub)b Temperature (OC) o> ?’)L"" JL"
Net income, (Million IRR) Rainfall (mm) scenarios Year
vy 200.3 16.2 - ko
Baseline
110.8 (13.4) 284.0 (-2.2) 18.9 (16.7) RCP2.6
111.9 (14.5) 278.5 (-4.1) 19.0 (17.3) RCP4.5 2050
122.3 (25.2) 261.2 (-10.0) 19.1 (17.9) RCP8.5
111.7 (14.3) 280.3 (-3.5) 19.0 (17.3) RCP2.6
124.9 (27.8) 267.7 (-7.8) 19.8 (22.2) RCP4.5 2080
126.1 (29.1) 247.4 (-14.7) 20.3 (25.3) RCP8.5

Source: Research findings
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Table 8. The effect of climate change on net income from tangerine production

(b osebe) Gl s> o ook Temperature (0C) Lo> sl Ju
Net income, (Million IRR) Rainfall (mm) scenarios Year
\-Y/5 200.3 162 - “ho
Baseline
107.9 (5.2) 284.0 (-2.2) 18.9 (16.7) RCP2.6
109.5 (6.7) 2785 (-4.1) 19.0 (17.3) RCP4.5 2050
102.8 (17.7) 261.2 (-10.0) 19.1 (17.9) RCP8.5
108.9 (6.2) 280.3 (-3.5) 19.0 (17.3) RCP2.6
117.9 (15.0) 267.7 (-7.8) 19.8 (22.2) RCP4.5 2080
132.5 (29.2) 247.4 (-14.7) 20.3 (25.3) RCP8.5

Source: Research findings
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