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Extended Abstract
Background and Objective

The agricultural sector is recognized as the largest consumer of freshwater resources
worldwide, accounting for a significant proportion of total water withdrawals. Consequently,
accurate estimation of agricultural water consumption is of critical importance for effective
water resources management and the development of long-term planning and policy-making
strategies. This issue becomes even more crucial under the impacts of climate change, which
is expected to alter key climatic variables such as temperature and precipitation patterns,
thereby affecting crop water requirements and irrigation demands. In arid and semi-arid
regions, such as southwestern Iran, climate change may exacerbate existing water scarcity
challenges and intensify pressure on limited water resources. Therefore, assessing future
agricultural water demand under climate change scenarios is essential to ensure sustainable
water use, food security, and resilience of agricultural systems. The main objective of this study
is to evaluate the future irrigation water requirements of major crops in the Marun Basin under
climate change conditions using a reliable crop water demand model.

Methodology

In the present study, the Cropwat model has been used to estimate the irrigation water
demand of various crops in the Marun basin, which is located in Khuzestan province, under
the 2.6 Representative Concentration Pathway (RCP) scenario in the future time interval (2016-
2040). The Cropwat model developed by the Food and Agriculture Organization of the United
Nations was used to estimate the irrigation water requirements of the crops in the Marun Basin.
The inputs of this model include climate data and information on each agricultural crop. First,
different climate models were evaluated under the International Panel on Climate Change
(IPCC) Fifth Assessment Report. The results showed that based on the error criteria, the two
climate models, GFDL-CM3 and MIROCS5 were proper for simulating the temperature and
precipitation variables in the future time interval, respectively. In the next step, the Cropwat
model has been used to estimate agricultural water irrigation demand. In the present study, for
the first time, the trends in changes in reference plant evapotranspiration, effective rainfall,
irrigation water requirements for the crops, and agricultural water demand for each agricultural
crop in the Marun basin were calculated using the Cropwat model under the RCP 2.6 climate
scenario in the time interval (2016-2040). Final water demand for crops will increase in the
future compared to the baseline. Agricultural water demand for vegetables, forage crops, grain
maize, oilseeds, wheat, barley, and pulses will increase by 38%, 47%, 33%, 17%, 19%, 20%,
and 33%, respectively, under the RCP 2.6 scenario compared to the baseline interval. Overall,
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for all crops, agricultural water demand will be increased by 39% in the future time interval
compared to the baseline period under the 2.6 RCP scenario.

Findings

The results show that the climatic variable of temperature will increase by 19% and the
rainfall variable will decrease by 5% compared to the baseline time interval (1977-2001). The
Cropwat model showed the total long-term average monthly ETO will increase by 30% under
the RCP 2.6 scenario compared to the baseline period and the effective precipitation in the
future time interval will be increased by 7% compared to the base period under the 2.6 RCP
scenario. Among all agricultural crops, forage crops by 47% increase and oilseeds by 17%
increasing compared to the baseline time interval have the largest and lowest increase in water
demand compared to other agricultural crops, respectively.

Conclusion

The results of the present study provide important information to planners and
policymakers of water and food resources so that, by identifying water-intensive agricultural
products in the Marun basin in the future years under climate change impact, present
sustainable strategies such as changing the cultivation pattern based on water and food security
and prevent more severe stresses in the Marun River basin.
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Dec 57.2 127.7

Of

S (o 9 S -F

e 5 el sloJoe 5l ol s« 25u o
ools z,8 gyl jupl adg> slp ¥ isu Cropwat

Al dale>
oans] gloj o3l ;5 (Tl g Led Sl s &g, -)-¥

Slodae oodBl mn S 0 derse (el
logs b 0l (6l s 54 MIROCS 9 GFDL-CM3
RMSE & 8l o sials bl Sl g beo  anldl
A4/0 <5 54 GFDL-CM3  Juw gl NSE ¢ MAE
YEAY 5 5 MIROCS Jow (glys g #1947 5 ¥ Y/NY
Oleo o1y 0 Slae o gy a5 wivg +/OF g VIOV ) +/VA
Al cand8l sla Jos s Jus b

Sojliw cov SaL g Lo Ol aig,
P al Sl ejl a4 cam sanl Slej o3l .o RCP 2.6
ol 00l o;))g] \ J.i.u

o oo dilale Gaeasls (Kl ) JSS Sillas
oy VY al Sloj o3b 4 canns RCP 2.6 (645 L
ol el wale als we e & (Sl g il
Ygame mpo S Shy 2 (SUk Gl 5 Lo
SloanT Sl o3l yo ol lols ol alaxsl (55,5LeS

Al e ool 70l delsl jo a4 ClilAS vales

Cropwat oo guls -V-¥

o Cropwat Jaw 5| Jol> gl ( idu cpl jo

ole 2 ;0 a0 olS §,a5 g pied aml ol awles ools
-8 dolee wlaly (VAYY-Ye o) aly Slej ol 3
byl St 1 (S b dbre Sutile oty
9 o ddome c)lol (335 (652,40l 2 0 0L Lyl
Sl nl Gezes ol w090 Jsbo o ol 3 ,e5
Omm g (2L i (Jyame 3 Sles Gt



AN

Uiyl ole 5 RCP 2.6 (gg,lis s (Y+)5-Y-F+)
obo yo aly loj o3k 0 Sge N,k aneS el atiiny
Sl aslgs ) Ve sle yo eun] Sloj ojb 0 g 5]
Sloj o3l 4y S oaisl (Sloj o3l po e i)kl
sl as o ¥ lieas RCP 2.6 593 b cod il
S e F5e (Bl a8 ol 4 azg bl salys
g o 428,53 5 olS ST 5Ls el (sl 4 e
cod o1 SO RCP 2.6 5, ls e ] e i3l
Caghy La> (sl 5L 090 Ol eig)le 3o pl adg 0 a8
ol eazaoylis ol (i e .8l dalys il S
Sleetd Sl peis 5 698 Jlems bl)) &5 wite
Sy Yo SNk 55 g 9k 5 Lo el sl il
&30S SV game kol (s50yaelp po Gl ol
Aot s Gl sz sk pres ol Sle ol 5
28,5 9alys & g0 a3l s3laley Biyb 5l ST oels

Sl b 05 of dlale Baeaih Sk
0 03,51 Y S ;0 T gl 45 o apaslons &Y e
R

1000

900

Water demand (x106 m)

S 2
S S 3

Aug

=

Figure 2. Long-term average monthly crop irrigation
water demand per month
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Table 2. Trend of changes in effective rainfall

Month Effective rainfall (mm)
Baseline Scenario RCP 2.6
Jan 39.1 334
Feb 48.6 383
Mar 63.3 432
Apr 66.5 44.8
May 50.2 385
Jun 313 333
Jul 20.8 28.6
Aug 14.8 29.0
Sep 11.2 30.9
Oct 9.8 35.6
Nov 16.7 353
Dec 24.1 349
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Table 3. Agricultural water demand of agricultural crops

Crop Agricultural water demand (10° m?)

Baseline Scenario RCP 2.6
Vegetables 1839.5 2555.6
Forage crops 118.6 174.5
Grain corn 786.9 1054.3
Oilseeds 177.6 207.9
Wheat 1983.4 2365.8
Barley 88.5 117.8
Beans 5806.3 7453.7
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