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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

R 923U 0,93 e bl b Ol b/ ggoome
Variable Scenario Period Spring  Summer Autumn  Winter Total /Average
wl 6.9 1 12035 13854 266.79
oot 2019-2050 14.16 135 10771 13095 254.17
) A2
(%0 (ko) Eglis 726 035 -12.64 -759 -1262
R(ar:]”r:f)‘" e 2019-2050 1552 103 11623 1268 25954
Colis 862 003 412 ~11.74 725
ol 24,09 2859 1752 13.06 20.82
Sl (les A2 2019-2050 25 2921 183 1354 2152
(LS sl) Slis 091 062 077 047 0.70
Minimum 2019-2050 2483 2913 18.04 1333 2134
temperature A1B
gl 074 054 052 027 052
wl 3387 37.69 27.08 2156 30.05
e sle> A2 2019-2050 3445 38.31 2791 2206 30.68
(LS l) Sglis 058 061 082 049 063
Maximum 2019-2050 3428 3823 2767 2185 3051
temperature ALB
o5 041 053 058 0.29 0.46

Source: Research findings

2l el o3 VEIFE 5 VAIDS (5 4 ALB 5 A2 (clagy i
5 VY O Y AY) conl o )55 55 Oldlles Sy j0 cali
0393 (b Aoy oL (77) (2laj 9 e S5 Jlo Gl 4 (Y7
oy cilize 3ble )3 palil i ¥ VASY-De (gjlodud
Pl GialS ez VY 290> (1Sl Cpgo (a5 435
adg 5 (V0) hlSen g (5)load nomen Db g0 (o yiwd
IS0 0 Ol 5L el a8 winly lets Heulis )5 b ailsag,
P ologaS LAZ gl 3 Cato 5 0 10555l (sl st
Anlgs agalge ALBIS (c0y90 4 o (Vo VNV ¥+) ST (go,y93
Sl oo (659l LiSu 50 Ol 3gaeS Moy oy yidis 45 (¢ yokas b

5850 claaidl (sl

qort8l et glogy i (3505 )9 5« Sled (Aib 5l an

Caxidg y pud8l )i gy )lw ,o5U U w1l WEAP Jas
5 80 Gl 25 )8 ey 3y50 (I g cald Sijglgye
2l e Ol caibate SO (65y9liS sy 4 udd]
ol e dilale yoyiwd 0 Ol Gliee Clyposs Abb o wyiwd
gl 93 72 sl (VY201 ) (gludnnd 0)95 (b )3 (g
A0S gs_a odnlie JSi5 ol Loll el 0 &l ¥ IS5 5
P ol e 1o Gaeo YWY (lie waldl s 5l 93y )0
elgs ST gl ole) Glia g 5l slofad (Lo 5> gy
9 Ol Juad glrolo (b g (1ol (o)le )98 il ppoluo
Sl oy 3 o Gl oo il 8l (Sul Ly



1Fee Hlag o) o lods V'O ol (g559liS drwgs g slasBl ay s Vo

6
5
sl 4
EBase
3
HA2
mAIB 2
1 -
0 - " o . .
wgli Ay owbe Ly e ) ¥sr CumST b ST el e
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(xS i (ygalne) ol gt (618 99 sl (ol gy (3G9 Cdd (g piawd 53 T (5o dille Lol i — Y S
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) liumiss 5, (A2) alimay g,
Optimistic Scenario (A1B) Pessimistic Scenario (A2)
Joame aly . "~ — -
Crop Base L 7 2253 il alaty
Water requirement Percentage of Water requirement Percentage of
(md) change (m3) change
pi5 3018 3276.94 +8.58 3326.13 +10.21
Wheat
= 3018 3199.99 +6.03 3302.29 +9.42
Barley
s
3026 3179.12 +5.06 3213 +6.18
Canola
) 6088.37 1644 6126.69 711
Tomato
oS
’ 4200 4634.70 +10.35 4772.88 +13.64
Sesame
4\3‘9.\.5.&
Watermel 5130 5865.13 +1433 6012.87 41721
on
ot 6540 724959 +10.85 7339.84 +12.23
Eggplant
°R 4700 5254.60 +11.8 52734 +12.2
Melon
JL
Cucumbe 4140 4477 +8.14 45689 +10.36

r

Source: Research findings s slaaslzislo
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Table 3- The effect of climate scenarios on crop performance in Bushkan plain

al (A1B) ailigmigd g1l (A2) ailipay 92 )l
Jgmazwo Base Optimistic scenario Pessimistic scenario
Crop (o) 308 (o9)3 s JUELIRWSN (o) 5 )es JUVEL AW
Yield Yield Percentage of change Yield Percentage of change
el 4 352 -11.97 3.38 -15.36
Wheat
¥ 3 271 -9.64 256 -1454
Barley
l.
s 3 3 0 3 0
Canola
N 31 3059 131 3030 224
Tomato
aad 1 0.92 -921 0.87 -12.22
Sesame
ot 27 26.14 317 26 367
Eggplant
o 25 2252 -991 2147 141
Melon
e 25 2359 561 2339 642
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

" dguts + A1B g yliww +AlB g ,bw
Jpazma “b 9:\)18 R oy &bl Lol R 2oy &oblas R oy
Crop Base Scenario Percentage Scenario A1B + Percentage Scenario A1B + Percentage
() Aippry  °fchange improveirrigation  of change Deficit of change
efficiency(hr) irrigation(hr)
p5 2547 1814.48 -28.76 1990.48 -21.85 1953.03 -23.32
Wheat
”» 22 16.13 -26.66 19.23 -1256 1645 -25.2
Barley
b 29 3219 A1 3269 1274 3224 112
Canola
AR g 19362 462 202.37 031 19278 503
Tomato
oS
: 209 173.88 -16.8 178.46 -1461 177.39 -15.12
Sesame
“lyi 218 15951 -26.83 1a4.Y) -AD 159.90 -26.65
Watermelon
bt 5 485 3 fa 226 48 -4
Eggplant
°RA 652 498.12 236 ¥AA Yo 49421 242
Melon
pLres
3 282 -6 Y0 -16 293 22
Cucumber
&y 3888 2895.62 -2552 3118.39 -19.79 3033.78 -21.97
Total
3,kke) dgu0
loe 1511 8.69 -42.45 10.02 -33.67 10.36 -31.99
(glog
Profit

Source: Research findings
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Table 5- Changes in the cultivation area and agricultural profit of Bushkan plain under A2 and adaptive scenarios

+A2 gyl
Olol; 392 o5 +AZ g2 5l
Jgpamo Baseasly A2 gojlis et )3 &b Yl Y F 253
© Scenario  Percentage of : Percentage of  gcenario A2 + Percentage of
Crop (hr) Scenario A2 + 0
A2(hr) change Improve change Deficit change
irrigation irrigation(hr)
efficiency(hr)
V\j ;‘f . 2547 1418.16 -44.32 152387 -40.17 1472.93 -42.17
ea
5 ??I 22 0 -100 -90.6 172 -92.16
arley
c el | 29 39.06 347 3854 +32.93 3825 3193
anola
‘f 2 “:’f 203 188.85 -6.97 193.60 -463 18751 -763
omato
ouS
S : 209 160.93 -23 175.76 -159 17158 -179
esame
W :"ml 218 14246 -34.65 15111 -30.68 142.39 -34.68
atermelon
EO"“I"* t 5 473 533 -266 468 -6.32
ggplan
I\;)JIP 652 42901 -342 439.77 -3255 452381 -30.55
elon
Sk
3 282 -6 -3 290 -323
Cucumber
_?_"‘:T 3888 2386.04 -38.63 2532.62 -34.86 2475.96 -36.37
ota
g
KA 1511 6.76 -55.26 -49.52 8.25 -45.39
(Ologisleke)
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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