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Figure 1- Bushkan catchment area
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Table 1- Investigation of the effects of climate change on meteorological variables

o 92yl 5,93 B % Ol b Obimo Nl 9050
Variable Scenario Period Spring  Summer Autumn  Winter Total /Average
al 6.9 1 12035 13854 266.79
ok 2019-2050 14.16 135 10771 13095 25417
) A2
(e o) Eglis 7.26 035 -1264 759 -12.62
Rainfall 2019-2050 1552 103 11623 1268 25954
(mm) AlB
Colis 8.62 0.03 -412 ~11.74 ~725
b 24.09 2859 1752 13.06 20.82
Joloo (gloo A2 2019-2050 25 2921 183 1354 2152
(LS ete) Sglis 091 062 077 047 0.70
Minimum 2019-2050 2483 2913 1804 1333 2134
temperature A1B
o5 0.74 054 052 027 052
b 33.87 37.69 27.08 2156 30.05
Sl sle 2019-2050 3445 3831 2791 22.06 30.68
(31,5 L) A2
5o ol 058 0.61 0.82 049 0.63
Maximum 2019-2050 3428 3823 2767 2185 3051
temperature AlB
Solis 041 053 058 0.29 0.46

Source: Research findings
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Figure 3- Monthly changes in the amount of water available in Bushkan plain based on climate change scenarios
(Million cubic meters)
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Table 2- The effect of climatic scenarios on water requirement of crops in Bushkan plain

(A1B) wligguigs 2,bhus (A2) ailiasay 32, lons
Optimistic Scenario (A1B) Pessimistic Scenario (A2)
Jyasw 1 - . - ”
Crop Base L R 223 il ettt
Water requirement Percentage of Water requirement Percentage of
(m?) change (m®) change
P 3018 3276.94 +8.58 3326.13 +10.21
Wheat
# 3018 3199.99 +6.03 3302.29 +9.42
Barley
lis
3026 3179.12 +5.06 3213 +6.18
Canola
RS 500 6088.37 1644 6126.69 +711
Tomato
oS
’ 4200 4634.70 +10.35 4772.88 +13.64
Sesame
&lgain
Watermel 5130 5865.13 +14.33 6012.87 +17.21
on
db=l e 724959 +1085 7339.84 11223
Eggplant
o 4700 5254.60 +11.8 52734 +12.2
Melon
Bl
Cucumbe 4140 4477 +8.14 45689 +10.36

r

Source: Research findings oo banl:isle
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Table 3- The effect of climate scenarios on crop performance in Bushkan plain

ab (A1B) ailumigs g2 )lmw (A2) ailpas g2 )l
Jgaswo Base Optimistic scenario Pessimistic scenario
Crop (o9) 5)Sas ()3, JOVE W (o) 3 es JOVE IRV
Yield Yield Percentage of change Yield Percentage of change
i 4 352 -11.97 3.38 -15.36
Wheat
¥ 3 2.71 256 -1454
Barley
l.
# 3 3 3 0
Canola
i 31 3059 3030 224
Tomato
S 1 092 0.87 1222
Sesame
obrest 27 26.14 26 -367
Eggplant
o 25 2252 2147 141
Melon
A 25 2359 23.39 -6.42
Cucumber

Source: Research findings
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Table 4- Changes in the area under cultivation and agricultural profits of Bushkan plain under A1B and adaptive scenarios

" dgues + A1B g1 yliww +AlLB g ,bw
Jopaco b 9;\)18 R Mo )3 Syl el R Mo )3 SywieS S Moy
Crop Base Scenario Percentage Scenario A1B + Percentage Scenario A1B + Percentage
() A1gpry  Ofchange  improveirrigation  of change Deficit of change
efficiency(hr) irrigation(hr)
d 2547 1814.48 -28.76 1990.48 -21.85 1953.03 -23.32
Wheat
= 22 16.13 -26.66 19.23 -1256 16.45 -25.2
Barley
el 29 3219 +11 32.69 +12.74 3224 112
Canola
e aid 203 193.62 -4.62 20237 -0.31 192.78 -5.03
Tomato
oS
: 209 173.88 -16.8 178.46 -1461 177.39 -15.12
Sesame
e 218 15951 2683 YA, AD 159.90 26,65
Watermelon
bt 5 485 3 fa 226 48 4
Eggplant
o> 652 49812 236 YA Y, 49421 242
Melon
gL
3 2.82 -6 YAd -16 293 22
Cucumber
Eyoze 3888 2895.62 -2552 3118.39 -19.79 3033.78 -21.97
Total
3,bke) g0
(oless 15.11 8.69 -42 45 10.02 -33.67 10.36 -31.99
Profit

Source: Research findings

IS S s e blds )0 g el ot Bl oS 51 Jguamo
093 4y Capmd o)l (ol )3 390 9 S 5 s b oo i1
S5yl Jlosl A2 (o35l 10 b o LialS 1o )d B0 4 TR @b
S99 Sy e Gl cezge o)Ll plasly
A2 55l dn Cons Lo OIY 5 ¥ lise 4 (6555l &Y guas
o (il cage 55 )luleS BTl (55 4 s el
S92l 9 390 A2 gyl &y ol D90 SlBl g iS5
el ity )kl Gloil) g (sl & s
bl 0p2ly 93 52 (65 )L 4 A8 oaliie a5 5k len
Sl 1 (BB 29w 9 S ) e (I3l 9o g S5l 39
g0 \_M)..h‘) L)—’I )‘ odlal )i».b Sgw )‘ W ..\!b|5> u&w}:
ol (YY) ohler 5 (s lice jobay ules B)boyy (63905
Carndg do Camd pull s bl 5 50 (65,9l 2w a5 Wl

Gaiod gl aidl 1idle

ly st ol ol3yaldS 29 00 cse (Sl okl S0

J_Lilnowa)l}c;._&f}‘)hjdd\f?m?obﬁwﬁj
30 135 Jauamce g 4Bl cuiS (665] 4y 0)ligd pAS 5 ilgin
il (o)l Jlasl b uldl 5035 2l 53 (1392 pslie > 4
o Silr 5o Jpana o) Moign ol o] €S 5
BRI PRPORN 1 RIVE g 9] U I PP PP W g SN )
eYgare gbe 3 S)lel o5 sl 65 LALB (go)l
D Aoyl Yy (9= )0 doyd Yy ‘P’\—’f cuss )0 dwoyd ¥Y waliso
e o g (G D dod YF g usuS 0 dsy Ve 3K
o=l &S b e Hials asd YV/AR 5 VYA (ol Sy dgu g S
o9b yiS sl p3Y Slaiaie ials 5l (B )bl los,
Ol 92l o0 2 Jgaze p 1) 3B cpyide g2l cpl Jlosl &8



VY g ol (e cadd 10 o b (6 3lw (sbas ]y g ol i slaoly (b 3,

sodey 50 ;> lallles By 598 Olalllas s 0gMe il asdly
cindai Lo paly 30018 cote BT 4 sl adllas ol b alis
ite Sl Sials can 3 (o)l o5 UBgy 5 o)l ploil) S5

(Y2 5 1Y) Wlodges 38T wuldl s

9 %o K5 anllao @LJ Opmed J.)buo u,mlf Joyd YA 6495
S509LiS dgw 5 ClS ) e Eaeme (Bl SO (V) ol
3ply )L a L oS cunl 435 adge o sblie (ooloS
s O3l Sl ol o pd Yo e 4 (bl loil) 25

ki 9 A2 sy Jlow Cod (Siigr Cuid (5559UiS dgw g CuiiS g § e Ol pandS -0 o
Table 5- Changes in the cultivation area and agricultural profit of Bushkan plain under A2 and adaptive scenarios

+A2 g1 ,luw
Ololy dgm S +AZ 92,0
Jgpamo Basealy A2 *’L'_“ il &b Sl &k S alladly
Crop (h) Scenario  Percentage of Scenario A2 +  Lereentage of Scenario A2 + Percentage of
A2(hr) change Improve change Deficit change
irrigation irrigation(hr)
efficiency(hr)
V\‘;:f ) 2547 1418.16 -44.32 1523.87 -40.17 1472.93 -42.17
ea
5 *I 22 0 ~100 216 -906 172 -9216
arley
c 1 | 29 39.06 347 3854 +32.93 3825 3193
anola
"_f’é ‘T’f 203 188.85 -6.97 193.60 -463 18751 -763
omato
SouS
S ’ 209 160.93 -23 175.76 -159 17158 -17.9
esame
W :I’ml 218 14246 -34.65 15111 -30.68 14239 -34.68
atermelon
Eol"“’lbl* N 5 473 -533 -2.66 468 -6.32
ggplan
I\/OI)JIP 652 42901 -342 439.77 -3255 452381 -3055
elon
e
3 282 -6 -3 290 -323
Cucumber
_&I_’TT 3888 2386.04 -38.63 253262 -34.86 2475.96 -36.37
ota
g
(oloissllse) 1511 6.76 -55.26 -4952 8.25 -45.39
profit

Source: Research findings
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Introduction: Climate change and increasing global warming are intensifying droughts, changes in rainfall
distribution and depletion of water resources over time. Persisting hot and dry weather has intensified the
phenomenon of climate change and posed serious threats to the country's water resources, resulting in the
inability to meet the needs like drinking, environmental, industrial and agricultural ones. The fifth report of the
Climate Change Board also shows that the phenomenon of climate change in many parts of the world has had a
negative impact on agricultural production; but the application of appropriate and timely adaptive scenarios
against climate change can reduce the negative effects of this phenomenon on the agricultural crops yield.
Bushehr province is mostly exposed to climate change and drought because of its geographical location.
According to the National Meteorological Center, the area affected by drought in this province during the ten-
year period ending in March 2019, was 83%. Up to 80% of the plains of the province have a negative
groundwater level. This problem is more severe in some plains of the province, including Bushkan plain, the
water level of this plain has decreased by 1.31 meters annually. This plain is considered as the agricultural hub of
province and Dashtestan city. Thus the study of the effects of climate change on the hydrological and
agricultural situation of the Bushkan plain and the analysis of the effectiveness of adaptive scenarios to reduce
the negative effects of this phenomenon is very important.

Materials and Methods: In this study, in order to create optimistic and pessimistic scenarios of climate
change, the LARS-WG microscale model was used. Then, in order to investigate the effects of climate change
on the hydrological status of Bushkan plain, water needs of agricultural crops and crops yield, simulated climate
change scenarios and adaptive scenarios include improve irrigation efficiency and deficit irrigation were entered
into WEAP model and its agro-agricultural model, MABIA. For the purpose of investigating the adaptation of
agricultural production systems to changes in available water and yield as well as to measure the effectiveness of
adaptive scenarios, a positive economic planning model was used. For economic model, statistics and
information related to the cultivation area, production costs, prices and yields of crops in different areas of
Bushkan plain were obtained through the Jihad Agricultural Organization and also completed 100 questionnaires
from farmers in the area. Random sampling method was used to calculate the sample size.

Results and Discussion: By applying two scenarios, optimistic A1B and pessimistic A2, in general, it can be
concluded that the most changes in precipitation were in autumn and winter and the most temperature changes
were at least in autumn and spring. Also, applying a pessimistic scenario will cause more drastic changes than an
optimistic scenario. The results of MABIA model show that by applying both climatic scenarios, the average
water requirement of all agricultural products increases during the simulation period compared to the base
period.

Increasing water demand and decreasing available water have caused water stress and as a result reduced the
yield of various agricultural products in Bushkan plain. The results show that the average crop yields decreases,
but the highest reduction of yield in both scenarios is related to wheat crop. The results of PMP model indicates
that the application of optimistic and pessimistic scenarios will reduce the area under cultivation of this plain by
42% and 55%, respectively. On the other hand, among different crops, the area under cultivation of crops such as
wheat, barley and watermelon has declined more sharply. However, the application of adaptive scenarios to
improve irrigation efficiency and under-irrigation somewhat offsets the effects of climate change. In optimistic
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climate change, adaptive scenarios to improve irrigation efficiency and use of deficit irrigation method will
improve the area under cultivation of agricultural products by 6 and 4 percent, and in pessimistic climate change
by 3.8 and 2.3%.Comparison of the results of applying adaptive scenario shows that despite the less effect of
deficit irrigation on improving the area under crops, the increase in profit in this scenario is more than the
improvement of irrigation efficiency and the reason is the costs of improving irrigation efficiency compared to
the deficit irrigation scenario.

Conclusion and Recommendations: Principles of resource management and low productivity have led to
declining groundwater levels and as a result the ban on the exploitation of more groundwater in the plains of
Bushehr province, including the Bushkan plain. Accordingly, in this study, the consequences of climate change
on the hydrological and agricultural situation in the Bushkan plain of Bushehr province as well as the
effectiveness of adaptive scenarios were investigated .Finally, based on the results of the present study, it is

suggested that farmers use scenarios such as deficit irrigation methods and improve irrigation efficiency to
prevent water loss and reduce the yield of these crops. However, since the results showed that using deficit
irrigation method will improve agricultural profits more than improving irrigation efficiency, therefore, using
deficit irrigation method has priority over improving irrigation efficiency. Also due to the low impact of climate
change on water demand and canola yield, canola is suggested to local farmers as an alternative crop for wheat
and barley crops.
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