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Extended Abstract

Introduction and Objective: Providing persistent employment in the agricultural sector is one
of the most significant economic and social challenges. Regarding the high dependence of the
agricultural sector on weather conditions, investigating the effect of climate change on the
economy of this sector and the development of rural employment is of particular importance. In
this regard, this research was conducted with the aim of investigating the effect of climate
change on the economy of citrus production in Mazandaran province using the Ricardian
approach.

Material and Methods: The climatic variables studied in this research included the temperature
and rainfall data of Mazandaran province from 2000 to 2017, and these data were received from
Iran Meteorological Organization. The studied areas were seven synoptic stations, including
Amol, Babolsar, Qarakhil, Nowshehr, Ramsar, Sari, and Siyabisheh. The two products of
orange and tangerine with the largest cultivated area were considered as the most important
citrus products. Climatic variables of minimum temperature, maximum temperature, and
monthly rainfall were downscaled for the basic period (2000 to 2017), 2020, and 2080 under
three scenarios of optimistic (RCP2.6), medium (RCP4.5), and pessimistic (RCP8.5).

Results: In orange production, compared to the average net income in the basic period, changes
in temperature and annual rainfall under the three scenarios will increase net income by 13.4,
14.5 and 25.2% as well as 14.3, 27.8 and 29.1% in 2050 and 2080, respectively. In tangerine
production, the net income under the investigated scenarios will incline by 5.2, 6.7, and 17.7%
as well as 6.2, 15.0, and 29.2% in 2050 and 2080, respectively.

Conclusion: In conclusion, the results obtained from examining the effect of climate change in
2050 and 2080 demonstrated the positive effect of changing climate variables on the net income
of both products. Therefore, climate change can result in an upward trend in the net income
obtained from citrus production and, consequently, the development of employment in this
sector.
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Table 1. Cultivated area of horticultural crops in Mazandaran Province
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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


http://dx.doi.org/10.61186/jea.10.19.132
https://dorl.net/dor/20.1001.1.25383426.1402.10.19.11.0
https://jea.sanru.ac.ir/article-1-354-fa.html

[ Downloaded from jea.sanru.ac.ir on 2024-05-12 ]

[ DOR: 20.1001.1.25383426.1402.10.19.11.0]

[ DOI: 10.61186/j€a.10.19.132 ]

3959 i g (L1 pad poly (el sl
WY VY il g ke /N8 oylas /o Jlo /(g5ysliS j3 L 3L, slad peal,

JFMAMI JASOND JFMAMIJTASOND IJFMAMIJIASOND
ale ole ale
() yoely ol () yool,y ol () pusely 0l
Plalis il . S K 30 Plalis =0l S
20
4'10
3
Y
M, 0
JFMAMI JASOND & JFMAMIJI JASOND
sle sla sla
(@) ol oz () o)l ol
B lialie === 0.3 . i ,3;20 B lalie =———_ld e
§10
3
LE 0
2 |IFMAMI JASOND
=10
TFMAMI JASOND TFMAMIJI JASOND 0
o ole
(&) ol olSins] (0) Aol olSi () ol olSt]

adllas 590 sloolKin] )3 LARSWG Juso bawgs (6,6 bad) ol (iw i g (ol b3) Slalie plie duwglio =Y JS5 4ol

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

306 gl o K9 232 ko (58wl g N S SasS oSl i 318 (g luw )3
Sy NS0 o5eil ot ) Job @l piel el 5 el i s, (sihelSET gy
3 6Vl 5 (b S5l ko 5 Alale il gsame  Lawsie csly JUS= 50 35y o )T (e S olpile
ks (Josa ol @l ololy wcwl ol &) Y Jods ) 2l (Y Jodn) ab oolatwl aVle 5 Jab wilale glod
N9y shb hwile liel 3 Jle Jad )3 Sk Glie pzer 5 adlhe 3y00 Glaole I S g 3 A Gl
dalllae 5y90 50 Jguad g Wole olos 1 g > &> ze Joe "'_’;)L:.cag Bl dgxg (g9 gun walie  Jguad
i Aol Wy 2929 Z oyl a5 oy lis eall slaodly loj (g (awyp
Jose Z oylel I Calisee lueb] zolaw )3 ol dplee


http://dx.doi.org/10.61186/jea.10.19.132
https://dorl.net/dor/20.1001.1.25383426.1402.10.19.11.0
https://jea.sanru.ac.ir/article-1-354-fa.html

[ Downloaded from jea.sanru.ac.ir on 2024-05-12 ]

[ DOR: 20.1001.1.25383426.1402.10.19.11.0 ]

[ DOI: 10.61186/jea.10.19.132]

Si9395 w5 Ll pas yuby Ll el

WA gy JUdl dnwgs 3,59, b (ha55le il ©lS pe g 5 ()b g Lo (2lgm g ol slapsze S1 b5

(4}[} 0)5.)) ul).b)lﬁ (JL‘“’l 2 Yl 9 ‘_A.aS Wlale L)»Luu » J‘..\As—‘)n Q?A)] )J.)Ln.a -y J9A>
Table 2. Statistical values of Man-Kendall test on a monthly, seasonal, and annual scale
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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
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(VWAY=1YD) dalllas 5y50 loj 093 10 a5¥lu (slod jlxo
son Orzeh g S Sledzys [eA g VY

) S 0 gl 3,0, Jé_ﬁ 5,9y
Clpsio 236 cos £l OV gaxe &S Sl
5 <A Gsledse gl asen Jlo Jsb plot 3 (ol
Yl ik g Loy Sk wlSye 5 Jols sy s lgn
Sl g oSbe ¥ Jgto B W8S 15 )y 390


http://dx.doi.org/10.61186/jea.10.19.132
https://dorl.net/dor/20.1001.1.25383426.1402.10.19.11.0
https://jea.sanru.ac.ir/article-1-354-fa.html

[ Downloaded from jea.sanru.ac.ir on 2024-05-12 ]

[ DOR: 20.1001.1.25383426.1402.10.19.11.0 ]

[ DOI: 10.61186/jea.10.19.132]

3959 i g LI A by (el 2l

VY. vy JUsl dnwgs 3,559, b (a55le oliwl LS e adgi  (5,b 9 Led (2lgm g O (sl yuiie 1 0L

slayiall 5 S un & a3 U g )S) @l A
ly Al el bine F el oy
5 V0l clod cosel Cawday Jho (wloly sl pdow
5 ol azily Lalls welyd p ate Bl AVl (b)b yedome
2 e Sl eVl glod jedome g 4Vl (03 Jl &S Jls
J3e 5 iyl g led blaze Bl coles ,d aimaly Lalls el

il g3l

S amd o b WA oy eye0 0 e
0)93 Jsb > (028 Bl aVlo Hlixe Bl g (Sl
9 YUY ly cwipa ohujle bl jo aslllas g0

Gl 0395 yio Juo VYIVE
b JBr Jpame Gl 23l Jbo culps polie
Caol o o3y L B Jade 50 VWA B WWAY sl Lo
Jby oo VY lp Juo ol 3 gllas sld (Sl

om0y YWIY ply 55 Pseudo R? jlae g el cuwsay

o o ul).\))ln L)L'”)l 2 C_JLS)A ..\Jy C)ﬂb)lg.’.) JAA 2 oaléiw! .)-)54 dLZb).uuA u_ﬁmoy )LoT —Y' J9A>
Table 3. Descriptive statistics of the variables of the Ricardian model of citrus production in Mazandaran province

Glysd o pd o Byl ol O0SSke Jresys
CcV Standard deviation minimum maximum mean Variable
0.01 0.08 156 16.2 (°C) &Yl (slo> bawgze

Mean annual air temperature
0.06 16.9 263.7 200.3 (mm) &Yl ()b bwgie

Mean annual rainfall

(WAE-AYR0) o ya5ke il olisln (sloolKimn] o ©8lyd (j55b ¢ Lod (gloodl :avie
Source: temperature and precipitation data received from meteorological stations of Mazandaran province.
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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
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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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