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Figure 1. Location of the studied area.
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Table 1. Specifications of meteorological stations in Khuzestan province.

() gl (452) ol a5 0 (a3) oLl 2 sk oSl ol
Elevation (m) Latitude Longitude Station
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Table 2. NCEP large scale Predictors list.

Joesh e e el
Variable Sign Variable Sign
b (gl & Lys baw s L
S = Pu 7 e dﬁ“ ? Pmsl
Near Surface orbital speed Average sea level pressure
o;e.]aﬂu&b_};\;ﬂ? Q;Jaﬂu&l}ﬁ[)l.iﬂ;;).ﬁ
Pv Pfu
Surface vortex mode Near surface wind strength
f;]a.udil_}fb f;]aﬂé)[«ﬂ.@wﬂ
Pzh Mvu
Near surface divergence Surface Meridian Speed
JRLL s 00 (L 55 55 gl s e Ps IRl o8 00 (55Li8 515 530k g Wds
u
Orbital speed at 500 hPa Wind direction at 500 hPa
Il sSa 00 (glid 55 s s S Sl Ps Il sSa 00 (glid 515 5 1 0L &y Prs
v
Vortex mode at 500 hPa Wind strength at 500 hPa
Jal sSa 00 (g lis 515 53 sl g Wds ISl ga 00 (g)Ls 515 s oledlia Ce o Mvs
v
Wind strength at 500 hPa Meridian Speed at 500 hPa
ISl 5 00 e (o)L 515 5 o1 ST ISy s 0ne (5L 515 5o Jeily 535
P5zh P500
Divergence at 500 hPa 500 hPa geopotential height
Il s Al ()Lad 515 55 olde s e P8 ISl sSaAoe (55L8 515 50 1sm O )8 Pas
u a
Orbital speed at 850 hPa Wind strength at 850 hPa
Il sSa Ao (glid 55 s s S Sl - Il S Ao (ol 515 s olgllcbia Cs Mv8
v v
Vortex mode at 850 hPa Meridian Speed at 850 hPa
JRul s Ao (glas 515 5o ol g Wds ISl 58 Aoe (g)Lad 515 55 femiley 55 P850
Wind direction at 500 hPa 850 hPa geopotential height
ISl 5 00 (g5Lad 315 53 e Casb Il S Ao (ool 515 5 ) ST
R500 P8zh
Relative humidity at 500 hPa Divergence at 850 hPa
G Il Ko A0y (g5lis 515 s G
N P R D) Shum s 55 SoLd 55 5o e Cusb RS850
Near surface relative humidity Relative humidity at 850 hPa
e Y el s s Sile NRC
S ¥ sl 5 by L Temp b oss usk, Rhum

Mean temperature at 2 m

Near surface-specific humidity
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Table 3. Data screening results (Ahvaz station).

[ Z. S B ..
S Pvalue RO e
Partial r Predictor Variables
0.35 0.061 P850
0.32 0.019 Wwd8
0.27 0.046 Pmsl 5L
oot
0.44 0.06 Rhum Precipitation
0.61 0.07 Temp
0.58 0.05 P8u
0.3 0.1 P500
0.55 0.01 Pmsl Les
0.43 0.02 wd5 Temperature
0.68 0.001 Temp
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Table 4. Calibration and verification results.
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Precipitation
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0.71 0.7 0.2 0.5 4 5 o
Ahvaz
OlsL
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Abadan
Oledordonnns
0.72 0.74 0.3 0.4 1 2 -
Masjedsoleiman
0.68 0.69 0.1 0.2 2 2 A5
Dezful
Ol
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Bostan
3 |
0.8 0.77 03 0.5 3 7 s
Ramhormoz
L g gles
Mean Temperature
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Figure 2. Average temperature changes (°C), precipitation percentage and evapotranspiration under RCP4.5

and RCP8.5 scenarios in Khuzestan province.
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Table 5. The average percentage of temperature, precipitation and evapotranspiration of products of stations
in Khuzestan province relative to the base period under RCP4.5 and RCP8.5 scenarios.
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Figure 3. The average change in evapotranspiration of agricultural products across the studied stations in
future periods relative to the base period.
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Abstract

Background and Objectives: The agricultural sector plays a vital role in the national economy
and food production in Iran. In the meantime, due to the country's particular climate and the
disproportionate distribution of time and place of precipitation, water cultivation is the main
driver of food production. In arid areas such as Khuzestan province, nearly one hundred percent
of agricultural production comes from water cultivation. According to the Research Center of
the Iran Parliament, the population of Iran is projected to reach 100 million by 1410, which will
require more than 150 billion cubic meters of water per year to meet the population's nutritional
needs, based on approximately 2600 kilos calories per day. This amount was not available in the
country's water basket, so resource management should be used to increase water productivity.
In at globalizing world, where problems increase with the effect of warming and climate
changes, it seems that decrease in usable freshwater bodies will pose a serious problem. This
study intends to investigate climate change impacts on evapotranspiration (ET) of agricultural
crop in Khouzestan province in future periods. The importance and urgency of the subject and
the limited research done in this regard, the local and regional effects of climate fluctuations on
the evapotranspiration of agricultural products are of particular importance. These changes are
of great importance, especially in fertile and agricultural areas such as Khuzestan.

Materials and Methods: In this research, the effect of climate change on precipitation and
evapotranspiration of agricultural products in future periods was investigated. The CanESM2
atmospheric general circulation model (GCM) data under two RCP scenarios (IPCC-ARS) were
used in Khuzestan province. To determine the feasibility of future periods meteorological data
production of SDSM model, calibration and verification was performed for the base periods
(1990-2005). Minimum and maximum temperature and precipitation estimated by SDSM
method by CanESM?2 data in three future periods: 2030s, 2060s and 2090s and compared with
historical data. The strategic agricultural products such as wheat, barley, rice, corn and sugar
cane were selected for this study. Potential evapotranspiration of these products were used
during the cultivation period. According to the fifth report of the Intergovernmental Panel on
Climate Change (IPCC) using CanESM2 model under RCP scenarios, meteorological data in
the upcoming periods were simulated, the potential evapotranspiration of periods were
calculated with information generated in the upcoming periods.

Results: The results showed that the average temperature in all selected stations and in all
scenarios about 4 °C and this increase is higher in RCP8.5 scenario than RCP4.5 scenario. The
average precipitation reduce in 2060s and 2090s. The ET for all agricultural crops has
increasing trend, but the increase for rice and corn is expected to be higher than others over the
period 2060 and 2090.

* Corresponding Author; Email: nikbakhta@gmail.com
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Conclusion: It can be concluded that studied crop ET will increase in future periods, therefore
we should consider that there will be lack of water and less crop production in Khouzestan
province. We should change our cultivation periods and cultivate more effective crops in order
to increase water efficiency and decrease potential evapotranspiration in some area of
Khouzestan province.

Keywords: Agricultural crop, Climate change, Evapotranspiration, Khouzestan province, RCP
scenario
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