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Extended Abstract

1. Introduction: The agriculture section as a subsection of our economy receives the most impact under the
climate fluctuations. Climate change is an unsustainable factor affecting the yield of agricultural crops.
Therefore, agricultural production, especially rainfed cultivation, has a high correlation with climatic
factors. Climate change, in addition to affecting the production of agricultural crops, affects the
sustainability and performance of agricultural products by influencing water resources. Agricultural
product performance forecasting is one of the management tools in agricultural sector planning and policy
making. The purpose of the current study was to evaluate the yield and production rate of three summer
crops including cucumber, tomato and watermelon due to climate change in Khuzestan province and their
prediction for the years 2025 to 2100.

2. Materials and Methods: In order to evaluate the reaction function of summer crops yield in Khuzestan
province, meteorological data including precipitation, minimum temperature, maximum temperature and
relative humidity of 13 meteorological stations including Ahvaz, 1zeh, Andimeshk, Mahshahr, Behbahan,
Dezful, Azadegan, Ramhormoz, Shushtar, Masjed Soleiman, Omidieh, Shadegan and Shoush was
collected during the years 1991 to 2020. Excel and SPSS software were used to calculate and analyze the
indicators. The climatic indices of Khuzestan province were divided into two climatic regions. Region
(1) included Ahvaz, Mahshahr, Behbahan, Shoushtar, Omidie, Shadegan and Shoush, and region (2)
included Dezful, Azadegan, Ramhormoz, Masjed Soliman and Andimeshk. The yield function of three
products including cucumber, tomato and watermelon at two regions was estimated using panel data and
Eviews software. Then, the yield and production rate of crops were predicted using the climate forecasting
scenarios for the years 2025 to 2100.

3. Results and Discussion: The results showed that temperature had a negative and significant effect on the
yield of tomato in region (1) and region (3), but it had a positive and significant effect on the yield of
region (2). Rainfall had a negative and significant effect on the yield of tomato in region (1). But rainfall
had a positive and significant effect on the yield of crops in region (2) and (3). Humidity had a positive
and significant effect on tomato in region (1) and (2), but it had a negative effect on region (3).
Temperature had a positive and significant effect on cucumber yield in region (1) and region (3). But it
had a negative effect on the yield of cucumber in region (2). Rainfall had a positive and significant effect
on cucumber yield in region (1) and (3). But it had a negative effect on the performance of region (2).
Humidity also had a positive effect on the performance of cucumber in region (1), but it had a negative
effect on the performance of region (2) and (3). Temperature had a negative and significant effect on
watermelon yield in region (1) and (3), but it had a positive effect on watermelon yield in region (2).
Rainfall had a negative and significant effect on the yield of watermelon in region (1), but it did not have
a significant effect on the yield of region (2) and (3). Humidity had a negative and significant effect on
the yield of watermelon in region (1) and (3), but it had a positive and significant effect on the yield of
region (2). Also, the results showed that the highest percentage of yield changes in climate scenarios were
related to cucumber in region (3) and watermelon and tomato in region (2). The results of forecasting the
production rate of selected crops during the years 2100-2025 showed that the highest production rate was
related to tomato in region (2), watermelon in region (2) and watermelon in region (1). Based on the
results, during the years 2100-2025, the cultivated area of tomato crop in region (1) showed a more
downward trend, but the cultivated area of cucumber crop in region (1) showed a more upward trend.

4. Conclusion: The results of yield forecasting until year 2100 showed that cucumber crop in region (3) and
watermelon and tomato crops in region (2) have respectively higher increase rate of yield. Also, results
demonstrated that in region (2), tomato and watermelon have higher production rate, respectively. Given



to adverse effects of climate change on the production of studied crops and in order to prevent
considerable reduction of production rate, solutions should be provided to adapt more to climate
conditions, such as changing the cultivation pattern, optimal management of resources and production of
varieties resistant to climate change. Therefore, according to the obtained results, it could be stated that
region (2) has a relative advantage in the production of watermelon and tomato crops.
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Table 3- The division of Khuzestan province into three climatic regions.
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Table 4- Results of estimating the reaction function of tomato crop yield
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Table 5- Results of estimating the reaction function of cucumber crop yield
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Table 6- Results of estimating the reaction function of watermelon crop yield
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Loo -2/07* 3/99™" -5/58™"
Temperature

Sk -4/73™ 1/64 5/40

Rainfall

Cusb, -5/13™ 1/24™ -4/89"
Humidity

VLIS K Sxe doy0 SG g gy 0 CJG.W D o Ty HE g

(G slaazily isLo

Source: The research findings, *, **, *** were significant at 10%, 5% and 1% respectively.
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Table 7- Average changes in rainfall and temperature in the country at decades from 2025 to 2100 AD with
HadCM2 and ECHAM4 models

Jlo 2025 2050 2075 2100
Year
>
S5z sladae z m T 0 z O T O
Atmospheric models o) % o) % 3 % 3 g
S £ 8§ § 8§ § 8§ £
Loo yuusis 3/95 4/74 6/71 8/30 9/09 11/46  11/85  14/22
Temperature change
-0/9 6/8 -1/3 11/5 -1/4 15/8 -2/5 19/8

Gyl s
Rainfall change

by it ool Glagy lw ;o 3 Shos Slpess 4z Jpame lp 0, Mes Slpedd i S
(V) ddhie S5,84>65 g ailgasn o (¥) adhato Lo Ol ool oy ya5 adlate aw o L g wlgain ( S5 3
Al e A) Jgoz o YVee YYD sl b lisjs>
Aoy (s a5 Aed co LA bl sl eals &)

0 )8 > g3 (ol (Gl gy sl 0 0 Slos Ol ki (St it —A Jgu
Table 8- Prediction of performance changes in climate scenarios as percentage

Jle
2025 2050 2075 2100
Year
Lew I oy I m I m I m
- g ¢ & 2 & 2 Z 2
Scenario 2 > 2 > 2 > 2 >
Jyao e S f 8 2 8 % R S
Crop Region
(\)_ ) -33/82 -59/18 -57/99 -102/67 -79/41 -141/57 -101/93  -176/13
Region (1)

$S,8a65 (V) ddlaie
Tomato Region (2)

14/85  26/41  25/49  45/81  34/92  63/17  44/79 78/60

\ ) -3/91 -15/41  -6/95 -26/43 -9/91 -36/38 -12/00 -45/41
Region (3)
(V) aslais -3/91  -41/97  -7/74  -71/57 -12/19 -98/45 -12/70 -123/08
Region (1)

slgsin 14/28  30/06  24/64  51/97  33/97 71/63  43/18 89/20
(V) asbaio
Watermelon Region (2)
(¥) ailaie -17/64 -59/70 -31/08 -102/54 -43/87 -141/20 -53/89  -176/17

Region (3)

(V) aslaie

Region (1)

b= (V) aghaio
Cucumber  Region (2)
() aslaie

Region (3)

6/04 -2/11 10/0 -3/22  13/11  -4/36  17/90 -5/64

-1/03  -26/77  -2/49  -45/56  -4/55  -62/65  -3/75 -78/37

3/98 47/33 8/01 80/69  12/80 110/99 13/044 138/77
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Figure 1- Prediction of summer crops performance as percentage in the region (1) by the year 2100 under

the ECHAMA4 scenario
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Figure 2- Prediction of summer crops performance as percentage in the region (1) by the year 2100 under

the HadCM2 scenario
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Figure 3- Prediction of summer crops performance as percentage in the region (2) by the year 2100 under

the ECHAMA4 scenario
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Figure 4- Prediction of summer crops performance as percentage in the region (2) by the year 2100 under
the HadCM2 scenario
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Figure 5- Prediction of summer crops performance (percentage) in the region (3) by the year 2100 under the
ECHAMA4 scenario

20
n E\, 0 & ﬁ(
N o

> 2025 2450 2075 2100
I8 2
~
~ 2 -40

5 |

-60
Year Jls
w== Reaction function of tomato % 4a £ 3 Slee Reaction function of watermelon 43 sxia 3 )Slac
e Reaction function of cucumber _ba 2 Sdae

HadCM2 (g9 yLew i () addaino j0 YYov Jlo U 0o y0 s Ol o 0 Soe S i —F S0

Figure 6- Prediction of summer crops performance as percentage in the region (3) by the year 2100 under
the HadCM2 scenario
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Table 9- Prediction of production rate (ton) of selected summer crops during the years 2025-2100

Ju 2025 2050 2075 2100
Year
Scenario 2 % 2 % 2 % 2 %
Crop Region
(V) aalais
Region (1) 11961/92 7376/61  7589/46  -480/42  3721/75 -7510/41 -346/63 -13762
egion

SSpazss (V) adlae
Tomato Region (2)

28928/17 31841/93 31614/30 36731/59 33990/83 41102/23 36476/63 44990/28

(Y)_ 1156/49  1018/0  1119/87  885/51  1083/92  765/67  1059/28  656/47
Region (3)
(V) aalaie  47319/52 28566/69 45436/63 13998/06 43249/43 760/764 43002/19 -11354/4
Region (1)

e 26762/51 30465/94 29190/70 35593/09 31383/06 40204/90 33540/48 44318/85
wlgaia (V) adlaio

Watermelon Region (2)
(V) ailaie 916712 447/95 766/50 -27/85 624/07  -458/28  512/65  -821/32
Region (3)
(V) adlais
Region (1)
L (V) adase
Cucumber  Region (2)

14858/51 13721/58 15415/21 13564/76 15854/30 13407/94 16528/62 13227/60

10320/64 7638/40 10172/80 5674/24 9954/56  3893/12 10039/04 2252/80

(V) dile 1831/04  2595/01 1902/51  3182/77 1987/53  3717/54 1991/23  4206/73
Region (3)
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Figure 7- Prediction of summer crops production rate (ton) by the year 2100 in the region (1) under the
ECHAM4 scenario
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Figure 8- Prediction of summer crops production rate (ton) by the year 2100 in the region (1) under the
HadCM2 scenario
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Figure 9- Prediction of summer crops production rate (ton) by the year 2100 in the region (2) under the
ECHAMA4 scenario
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Figure 10- Prediction of summer crops production rate (ton) by the year 2100 in the region (2) under the
HadCM2 scenario
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Figure 11- Prediction of summer crops production rate (ton) by the year 2100 in the region (3) under the
ECHAM4 scenario
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Figure 12- Prediction of summer crops production rate (ton) by the year 2100 in the region (3) under the
HadCM2 scenario
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Table 10- Prediction of cultivated area of selected crops (ha) during the years 2025-2100

Jb 2025 2050 2075 2100
Year
Lew T f T f T m T i
> B 2 B 2 B g l 2
Scenario 2 > 2 > 2 > 2 >
Jyamme sk R £ S £ S £ S £
Crop Region
M) } ) 402/25 248/12 255/27 -16/15 125/18  -252/62  -11/65  -462/89
Region (1)

Fpazss (V) aikase
Tomato Region (2)

1045/47  1150/77 1142/54 1327/48 1228/43  1485/44 1318/27  1625/95

(Y)_ ) 63/69 56/30 61/93 48/97 59/95 42/34 58/58 36/30
Region (3)
(V) délaie 1827 1102/96  1754/31  540/46  1669/86 29/37 1660/31  -438/39
Region (1)

Joos 997/85  1135/94 1088/39  1327/11 1170/13 1499/06 1250/57 1652/45
Watermelon Region (2)
() ailaio 37 18/09 30/95 -1/12 25/20 -18/50 20/70 -33/17
Region (3)
(V) agdlaio
Region (1)
B (V) adlaio

831/01 767/42 862/14 758/65 886/70 749/88 924/41 739/79

] 696/39 515/41 686/42 382/87 671/69 262/69 677/39 152/01
Cucumber  Region (2)

(V) aska 128/04 181/46 133/04 222/57 138/98 259/96 139/24 294/17
Region (3)
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Figure 13- Prediction of cultivated area of summer crops (ha) by the year 2100 in the region (1) under the
ECHAM4 scenario
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Figure 14- Prediction of cultivated area of summer crops (ha) by the year 2100 in the region (1) under the
HadCMz2 scenario

—i < 2000
<
Dy 10 & & |
N5 1000 4
3 2 500
o B S—
:_-; 8 2025 2050 2075 2100
Year Jlw
== Tomato cultivation area 58 4 K S 53 ) haus Watermelon cultivation area 43 s Cui€ ) 5 wlass
e Cucumber cultivation area Jba <uiS 5 ) mh

ECHAM4 ‘5,.1,&..; o (Y) adko jo YYer Jlo b (HLs2) ub@.ua Sl ) C.h.w = =0 sy

Figure 15. Prediction of cultivated area of summer crops (ha) by the year 2100 in the region (2) under the
ECHAMA4 scenario
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Figure 16. Prediction of cultivated area of summer crops (ha) by the year 2100 in the region (2) under the
HadCM2 scenario
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Figure 17. Prediction of cultivated area of summer crops (ha) by the year 2100 in the region (3) under the

ECHAM4 scenario
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Figure 18- Prediction of cultivated area of summer crops (ha) by the year 2100 in the region (3) under the

HadCM2 scenario
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