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Table 1- Arable land changing interval for the prominent crops in the networks of Marun catchment
in Behbahan city (Ha)

Crop
North south Jayzan
Network
Wheat [18-3976] [0-4802] [14-2640]
Colza [10-38] [5-120] [0-253]
Alfalfa [3-461] [103-2144] -
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Table 2- Crops net benefit and penalties (IRR/ha)

CROP Network NB C

Wheat North [1.8(10)* -3.4(10)1] [1.5(10)" -2.6(10)"]
Wheat south [1.8(10)* -3.4(10)*] [1.5(10)7 -2.6(10)"]
Wheat Jayzan [1.1(10)* -2.5(10)4 [8.7(10)° -1.8(10)]
Colza North [1.9(10)% -2.9(10)*] [1.5(10)" -2.6(10)"]
Colza south [1.9(10)° -2.9(10)*] [1.5(10)7 -2.6(10)"]
Colza Jayzan [4.2(10)° -6.3(10)*] [8.7(10)° -1.8(10)"]
Alfalfa North [9.6(10)* -1.6(10)%] [2.6(10)" -4.1(10)"]
Alfalfa south [9.6(10)*-1.6(10)%] [2.6(10)" -4.1(10)"]
Alfalfa Jayzan = e

* NB= net benefit of crop a in network b

* C= cost of an unirrigated rental area per hectare for crop a in network b

sobaiedr (ylo] (slaaSis )3 (ylol Copie jetie L))
OBL 5 cans g g blh cAll g Cuxdg s
A8l 6r9pS e Lulyd dene ln ) byl
5 Sl O s adpe dbex I obasls jlate
Molden et al ., ) cosl o135 shhidiy I Gpnn L)
.(1998

Sl DT (oo 40 0 a5 ll

Sl o Lol & ((odaw O )bl Of asye cons
Gl s sy (a3 L5 ] (50 Uik Slanl Lals o 5L)
blod 4 1) ol el bl (adls ol S e ol
“e i ) Lol g asse Gl g O asye s9ia8 L g0
JRV-%]

ST B 2L 2l

e o ) o3lial LS st 3 (sl sla il §
sblge Ol Bpao Gl (a3l (gjsliS Y game 1y
4 oSS s 5 Jpamo (i Comd Sily &S
bl o S flo s 00D (55

S Jw
nle 553188 Ol wius (lp 003 (b (gilo e
(2013) Li 5 Dail _jlisios | j1 Lingh ol 4ds) o) &5
dgu Cupdgime gl g Bl drwgi Jho oS gl oyl b bl oo
oAl dgw sl 5 25800 S 21y (0) alaly 5yl alls

95 9 Slge

-oby ilwdd 4 o)l Cige Joe I elatwl b Tl yo

dobro b g dgid oo adly calie Jaad b ol o
oS 9 bawgie obj Cud gates 4w bl sy Jl!
Gilwandds jl dlols glaosly I edlatwl b \Lad o (s dtwd
Joeo oolatdl o (gpegiam (B sodb o P g
5 Vb ags lp ol layiall b (slalsyo wip ol
o I el O i s 23,50 o gl ol
b g dnsbre (55ygliS SV guame (gt S (slagSl (s

P Cige Silw dm

o oS Wb SIS b g gy IS Cige siluand
Y] z595 (wlol p Bolai slel adgi (gl (goue dwgy
o Bolal ygody oolel Il By, cpl 0 bl g
Cuoddy OYlais! 1 plaS e b cuslize onds Gl S g ya0
380 Jls o o> (CDF) Jlainl o s 31 oolizsl | ool
lgieds GVlo &jp0a Jlo ol (53955 o o2 bl s
ool b FX) Jlais) s aol 235500 05633 0005 gy S
5 FSess &5 A 0SBl gyeb ) X e P Jleinl b oS
F(X) ol 2 45 g 0 oy 305 g0y 9 8L X (gslus b
.(Hardaker et al., 2015) cosl & g yoo oy

Gl ST Copin Glaumlio b3 S asly



90393 o dSud o (gl dlaly (pl S o5 4SS 4 0l
D9 g Slus g)ls yo

+
Et-1k

+
= Q_(_t—l)k

L .
J
+ * +
- Z Zj—1 Wij(t—l)(STij(t—l) - SDijtk(t—l))
i=1 -

+ei, VLK
Sl ol Cydgaae (V)

LS 28 e ogday 00d g)l] S pdaw JBlas
Fuo oo b 35 b 29805 sylel dg2ge (e
e O el oS dbre dige CulS paw 5 3L
35 (55lal 0)53 3 008 gy S daw woginn 5 wouSlo
)l 3 9 0)93 y Sl b ¢ Jgae b gl oS ASL Sl

Olus

D9

0 < SD* 4pps + ST appmin < ST app <

ST abpmax ,Va,b,p,s

i aw gl Codgia (¥)

Som 2D o L a8 (B) dlasly o (o)l dgw Cudgime)
2 NVgame (glp balus > ond (oylol cuiS waw Lalls

o S 33 55l b 55l Lo a3 4
(2 ol Jlo G 5

Zé Zg ZS Z§ NBx-z_'—bps STaibps = Zé Z}g Zg STciz—zrabp *

+
N BEbp

6ol dgm Cudgie ()

Taw (g QLS Cadgiome w3 e s (F) kel )
ly o 13l S8 ol Juad b o)l Juab o > s
(8en Sl 0)93 y2 9 &l y2 (Jpaze »

+ _ +
ST abp — ST ab(p—l), Va,b,p=23,..P

G Jad b Jad po ) S o (351 il Cadgioe (F)

L oS S o amd o ol (V) dlaly codgdme
A3l sho sgluo b 555 1l d9dses )kl g0 (xbaw
gl p2 5 0y93 b WSS i Jpaze o sly abaly ol

SD*4pps =0, Va,b,p,s (v)

dod > SVgame clp aSid > ond (gylo] oS pdaw
g0 oo b 555 ilwdisg Jo 53 bagyjlies 5 baoygd
a aabl a8 il o e S e cope Lalls
o B b ) dlal)) b e adly Sl paite gu s
g bt 4 O Jiml ) Jobs Ll sgw Sl Ji
= mb) cuS Jabd Jlea sl wiptabn @8 Y gae
0uh dgod 15 gy 45 b oo (il — Hlop — lie

.(Amanat behbahani et al.,2020) (<.l

I
M- §

NBiabpSTiabp

=
1l
_
—
—
—

)

1l

=
]

|
(NS
M= iD=
NgE

St
+ +
Z PPSC_abp SD—abps
1s=1

Q
1l
[y
[~
1l
[y
=
1l

a2yl 5 2l o ool s apabad i (Sl & ala, ol
gm0 b (clasliy o35b JS Z cdigab oo 0313 LS (slojl < yguns
Vgame glyl @ (Jb) bl Jb S 8L
slass b (873 g « @72 (155« a=lpus)
Ol a8 1 D=2 g &t s BEL e 4S) ()l
tPT2 ¢ liaoj s PL jl) i2pasby 0590 ooy (D=3
el oo 30 NBay (=4 gl = P=3.
ciS ghaw  STapp (isa/ b)) D s )5 8 pae
D9b o wB)S a3 ol (ylol Jlo G 8 Jgame
o olel « Capp P ooygd 208 gl 58y Jloin! Pop
{Jb) b sty @ Jpame lp o) i
298505 )kl Qe (b b o et o SDgpps
(o)

t S slacudgize bld b

S aSa) w390 Ol Codgase (Y) dlal,
Bl aSs jm ) ead )bl cutS polaw 4 aBl javass
oMoy 4l b & o adye Of o (Gglue b oS
0393 b dSus y (sl dlaly cpl sl S8 ()bl Juad 31 0l5Le
P9 e Sl gyliw 2 g

A
Z Z Wiabp (STiabp - SDiabps)

B
a=1b=1
<QF +efpons ,Vp, Vs

bl slile OF lie 4 bgpe (¥) dlal,  Codgioee

Dpd o iy 5 Oygod S Al Kb e gl
ui DSM.CAQ 04 d)L.JT CuiS C9]a.w 4 wb um uT Jf
aspe Ol g ) ead dlxe 3 (o)l Juad g5 5 Slie



SAiabpsnpt = STiabpupt - SDiabpsopt .va.b. p-s

Gy dabl ol 00 JLSis aopy Ve Joy dop
Conle e ()l (laaSid 4 (63959 Ol po dmnlxe
9 o8 Cige (gilwdnd sla ybgy il oalaiwl b (g (Bolas
ol e ol e Easy fit 58l o5 0 Bolay dlael Wy
(7 J5i2) 2908 apalns (Bolal @jgon |y laaSed 4 (5399

(Karamouz et al., 2003)

S303Us” 2T 5L 5597 2
REFET 138l p 5 bowg &Y gamme ol 5l suios oyl 5
390 dalaie awlidley (glaodld 5 custle — poiy —$lB yog, L
55 L6 (Allen et al. 1999-2000) cuw! ol dpwls dslllas
3 e sylal Lol ol 5 Vb > (53,5 i o L e

BgF Jghie) ol 04 45 a3 5> (gloil g0y

S hding Joe (8121 0¥
N ol s cope Jro (lpl @S cwond ol
a3 50 (55,0l SV g S 4 O Jlas
cod (Gl =l —gliwe; —jb) cuiS Jab e sl
BB 235 o ) (o5 —Jly k) ol b gl aw
2 Ol panass Gy xSl looyg by cul S5
Sl el (slo it sl 00 Bl (¢S onanad Sl JS
o YY=M-YERVEY | ol il ity loa b Ky Jguad
gyl o 1) Gl SV gamo gl Ol dig panass
W] T s 3 glts o) S s Coles ol cilisee
g bl Sl ggpb b S o8 sl it Copia
S g e gl gl Gk O s apass
Slg e adllae 3y90 adlate il 4 2 ) Ay cuiS

VAW S

g S (6951 mlaw
wled & ld asube dige culS (6o maw)
- Gl dpe ol 5 L1 08 Sl ded )0 OV g

(ool oads @lyl (V) alaly p> amd

STijcope™ = STije~ (W)

Tl caSds daw j o oS oy L dge <t (G s
S5 S & S |y S s iy g A 5 pS
S5, (2013) Li g Dai gols b oas 55 mls (5 gss)
DS o )8 L,
do o pomb S'T,-]-t,,pti & oKl S5 a4 p5Y
939 Jjre CnpiaS 298 el Sl 290 ol ST o) I8 355
4 e Canddy s Sl )y (S D95 el S
93 392y s )3 Sy Jho b ol 3 K> @)lee

28 Jypame (286 Gl Wapp bilg) ol 2 oS
2 By le O Epq ¢ (GSe yio ) Pojgs o b i
oS o sbe) d93e ob s Ol P ey
g e 033 b O P2 oyex > By dlile Ep—2
» citS o She SToppmax s s Ggako)
Seb A Jpaswo odd gy bl 0 Jib
rn Slel o) Jobo > S s Jolso STabpmin‘b
b O oolas el Q) D At A Jeane o
lie Qp(caSe 2o (iselie) P o)gd 1> okl sl 29290
P oysd )3 Sgyls sl Bpg (Ve gokas b Gy

Oygots (ol Jaa Clyx 98 Jheo 0 9> J> & 225 L)
(98 0l (1) 9 (A) dlaty 90

Zopti = [Z_opt-z+opt] )

SDi—abpsopt (ﬂ)
= [SD™ abpsopt- SD abpsopt | Vab.p.s

4 Zopti‘ST;_i)pop‘SDiabpsopt g_'j » &S

Slyr et ol e o izt S0 b 9 Vb > iy
Jspame el cutS o 5 P o)gd b 4ol 50 Jpame
Qriodaw by L 4SS g)lis g P oyg> b 4l @
2 b ol die panass cplply (LSa) 298 (o5 (5]
daly 5l glalsye win g)l] O panass aidl dwg o

Ll o sy (V4)

SAiabpsopt = STiabpopt - SDiahpsopt -Va-b-p-
()

Gy o dige parass Gl 5 Vb s SAT gppe0pe

a8l Sgpyls g P ooygd D anliyp; >0 Jgame sy

e (i syl ol 39aS b &S 525 s e S
Ao Camdey S 6o Al aws o

o= g mb

By g9 sl 9 Ol yr Dl Jloi! .:)57}3
dbwgio (S ) Ol by s Jlas! 59y9] cand 4 ¢l
(WWFO-I¥0) awsdS Jlo Yo Su)b sleodly Sulol 5 (3L
(2004) Morid et al. DIP 133l p 5 odlizul b gt Jxo y
Sop wesie coliugl gy 3kl Sl Lasls
Sl oy ol g 48 dnslre 5 g lawgie 5 SiS o Sl
s Ol (293 0l g bawgie o5 (i gaw g8y Sz
d 0jg> 50 3 LS gols (Mckee et al,1993) s eslical
Vedby Jw sl V¥l sopn £0 o buwsio &)gody 55k



550 Syl ] o Coddy e (6l ypo i gl abdlore (5,55 oy 3 Ol (glp e a8 3y 5,8 e
33)8° Sloj 5 3yl 2929 i 0 Sy Sl s ol I8 0g s YL STi]-t,,th—r &S Shpe )b &l
2wl oy S5 ested 3 Ol iy pte & 5 B 81 g 290 (lise (i 39 ol 3l 350 I 8108

20 Ogula) Wby (Glod e slazr 30 Ul 2 Db 93 b dw S (SHlT (ST A 4 DT (88959 Ob > - Jou
SOl Ujgod (o
Table 3- The stochastic input inflow to the networks for irrigation under 3 scenarios of inflow
intensity in 4 seasons of crop growth (MM?®)
Available Water

t Fall Winter Spring Summer
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* P=Probability
Source: Research Findings
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Table 4- Water requirement of products during different seasons of growth in North and South
networks (M?)

Crop

t Fall Winter Spring Summer
Wheat 33-69 221 - 4623 1060-2208 0
Colza 118-246 2244.5-4676 591-1230 0
Alfalfa 2759-5744 394-821 6699-13957 9852-20525
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Table 5- Water requirements during different seasons of growth in the Jayzan network (M?)

Crop
t Fall Winter Spring Summer
Wheat 278-313 7508-8447 6117-6889 0
Colza 602-677 7822-8799 3610-4061 0
Alfalfa 0 0 0 0
() g culs” - 1 Jgur
Table 6 - Optimized irrigation area in networks(Ha)
Network ST app
Wheat Colza Alfalfa
North 4570-2400 51-10 539-291
south 6563-2582 128-4.5 2620-2022
Jayzan 3433-1891 362-0 -
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Table 7- Solution of the optimization model developed in fall

Symbol  Senario Period  Subarea Crop ST SD SA
1111 H autumn North Wheat 2569-4570 0 2569-4570
2111 H autumn North Colza 1-51 0 1-51
3111 H autumn North alfaalfa 291-535 288-0 3-535
1211 H autumn South Wheat 2582-6563 0 2582-6563
2211 H autumn South Colza 4.4-128 0 4.4-128
3211 H autumn South alfaalfa 2022-2620 238-0 1784-2620
1311 H autumn  Jayzan Wheat 1891-3423 0 1891-3423
2311 H autumn  Jayzan Colza 0-322 0 0-322
3311 H autumn  Jayzan  alfaalfa 0 0 0-0
1112 M autumn North Wheat 2569-4570 0 2569-4570
2112 M autumn North Colza 1-51 0 1-51
3112 M autumn North alfaalfa 291-535 0 291-535
1212 M autumn South Wheat 2582-6563 0 2582-6563
2212 M autumn South Colza 4.4-128 0 4.4-128
3212 M autumn South alfaalfa 2022-2620 1443-0 579-2620
1312 M autumn  Jayzan Wheat 1891-3423 1891-109
2312 M autumn Jayzan Colza 0-322 0 0-322
3312 M autumn Jayzan alfaalfa 0 0 0-0
1113 L autumn North Wheat 2569-4570 1591-0 978-4570
2113 L autumn North Colza 1-51 0 1-15
3113 L autumn North alfaalfa 291-535 28-3.5 3-531.5
1213 L autumn South Wheat 2582-6563 2582-0 0-6563
2213 L autumn South Colza 4.4-128 0-38.5 4.4-89.5
3213 L autumn South alfaalfa 2022-2620 1738-1868 284-752
1313 L autumn Jayzan Wheat 1891-3423 7-3405 1884-18
2313 L autumn Jayzan Colza 0-322 0-322 0-0
3313 L autumn  Jayzan  alfaalfa 0 0 0
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Table 8 - Solution of the optimization model developed in winter

Symbol  Senario Period Subarea Crop ST SD SA
1121 HH winter North Wheat  2569-4570 0 2569-4570
2121 HH winter North Colza 1-51 0 1-51
3121 HH winter North alfaalfa 291-535 288-182 3-535
1221 HH winter South Wheat  2582-6563 0 2582-6563
2221 HH winter South Colza 4.4-128 0 4.4-128
3221 HH winter South alfaalfa  2022-2620 238-0 1784-2620
1321 HH winter Jayzan Wheat 1891-3423 0 1891-3403
2321 HH winter Jayzan Colza 0-322 0 0-322
3321 HH winter Jayzan alfaalfa 0 0 0-0
1125 MM winter North Wheat 2569-4570 0 2569-4570
2125 MM winter North Colza 1-51 0 1-51
3125 MM winter North alfaalfa 291-535 0 291-535
1225 MM winter South Wheat  2582-6563 0 2582-6563
2225 MM winter South Colza 4.4-128 0 4.4-128
3225 MM winter South alfaalfa  2022-2620 1443-0 579-2620
1325 MM winter Jayzan Wheat 1891-3423 0 1891-3403
2325 MM winter Jayzan Colza 0-322 0 0-322
3325 MM winter Jayzan alfaalfa 0 0 0-0
1129 LL winter North Wheat 2569-4570 1591-0 978-4570
2129 LL winter North Colza 1-51 1-495 1-15
3129 LL winter North alfaalfa 291-535 288-0 3-0
1229 LL winter South Wheat  2582-6563 2582-0 0-6563
2229 LL winter South Colza 4.4-128 0-38.5 4.4-89.5
3229 LL winter South alfaalfa ~ 2022-2620 1739-2620 283-0
1329 LL winter Jayzan Wheat 1891-3423 7-3423 1884-0
2329 LL winter Jayzan Colza 0-322 0-322 0-0
3329 LL winter Jayzan alfaalfa 0 0 0-0
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Table 9-Solution of the optimization model developed in spring

Symbol  Senario Period Subarea Crop ST SD SA
1131 HHH spring North Wheat  2569-4570 0 2569-4570
2131 HHH spring North Colza 1-51 0 1-51
3131 HHH spring North alfaalfa 291-535 288-0 3-535
1231 HHH spring South Wheat  2582-6563 0 2582-6563
2231 HHH spring South Colza 4.4-128 0 4.4-128
3231 HHH spring South alfaalfa ~ 2022-2620 238-0 1784-2620
1331 HHH spring Jayzan Wheat 1891-3423 0-18 1891-3405
2331 HHH spring Jayzan Colza 0-322 0 0-322
3331 HHH spring Jayzan  alfaalfa 0 0 0
11314 MMM spring North Wheat 2569-4570 0 2569-4570
21314 MMM spring North Colza 1-51 0 1-51
31314 MMM spring North alfaalfa 291-535 0 291-535
12314 MMM spring South Wheat  2582-6563 0 2582-6563
22314 MMM spring South Colza 4.4-128 0 4.4-128
32314 MMM spring South alfaalfa  2022-2620 1443-0 579-2620
13314 MMM spring Jayzan ~ Wheat = 1891-3423 0-2535 1891-1070
23314 MMM spring Jayzan Colza 0-322 0 0-322
33314 MMM spring Jayzan  alfaalfa 0 0 0-0
11327 LLL spring North Wheat 2569-4570 1591-0 562-4570
21327 LLL spring North Colza 1-51 0-49.5 1-15
31327 LLL spring North alfaalfa 291-535 291-535 0-0
12327 LLL spring South Wheat 2582-6563 2582-.0 0-6563
22327 LLL spring South Colza 4.4-128 0-38.5 4.4-89.5
32327 LLL spring South alfaalfa  2022-2620  2022-2620 0-0
13327 LLL spring Jayzan  Wheat  1891-3423  1891-3423 0-0
23327 LLL spring Jayzan Colza 0-322 0-322 0-0
33327 LLL spring Jayzan  alfaalfa 0 0 0-0

Ol fad 58 A8l drwgd Sl yo Wiz SRl p Solad Jow o -V J3u>
Table 10-Solution of the optimization model developed in summer

Symbol  Senario Period  Subarea  Crop ST SD SA

3141 HHHH  summer  North  alfaalfa  291-535 288-0 3-535

3241 HHHH  summer  South  alfaalfa 2022-2620 238-0 1784-2620
31441 MMMM  summer  North alfaalfa  291-535 0 291-535
32441 MMMM summer  South alfaalfa 2022-2620 1443-0 579-2620
31481 LLLL  summer  North  alfaalfa  291-535 291-535 0
32481 LLLL  summer South alfaalfa 2022-2620 2022-2620 0
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Fig. 2- Comparison of WUE index in four seasons under the low scenario in networks
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Introduction

Moghaddasi et al. (2010a,b) did a research on optimization of water allocation and distribution in
irrigation network of Zayandeh Rud catchment by the use of non-linear methods of collective
intelligence and genetic algorithm. In the above mentioned study, optimization has done by 4
sub-models of water distribution optimization during crop growth periods, water allocation
optimization among network crops, water distribution optimization among different networks,
and annual optimization of agricultural water proportion of Zayandeh Rud. Comparing the
results, it can be assumed that nonlinear programming (NLP) and consequently particle swarm
optimization (PSO) methods have priority to the others.in addition the study confirmed that the
optimization method associates 36% more income. Management of irrigation water resources in
the agricultural sector, as the most important renewable but limited resource, has been the most
important challenge of the current century and has resulted in major concerns around the world.
The aim of this study was to allocation irrigation water and cropping area under uncertainty with
emphasis on water use efficiency (WUE) and relative irrigation supply (RIS) indices and the
results were compared to the actual management in Marun Irrigation Network.

Materials and Methods

At first, by using the Monte Carlo simulation method, water flow in different seasons was
simulated and the flow probability was calculated in three categories of high, medium, and low
intensity.The data obtained from the Monte Carlo simulation method as well as technical,
hydrometric, and economic data were used to run a multi-stage stochastic model with interval
parameters for the upper and lower limits. As a result, solution parameters, the optimal area under
cultivation and the volume of consumed water were obtained. Finally, the comparative analysis
water use efficiency (WUE) and relative irrigation supply ( RIS) indices were calculated for the
upper and lower limits and compared with the actual management.

model of multistage irrigation water allocation based on two temporal stages of the interactive
algorithm were divided into two certain sub-models to obtain the upper and lower bounds of Z+
(i.e., the system’s total benefit). The upper bound optimization was calculated through NLP with
the CONOPT4 solver used for solving the problem. LP was used for lower bound optimization
using the same method and based on the target function and its conditions. for this purpos, first
hydrometric data were obtained from Marun Network Station during 2006-2016. Then based the
results Monte Carlo Simulation model, the probability of occurrence inflow intensity of low,
moderate and high is defined and the optimization model has been developed for water allocation
and distribution between different growing seasons.

ARY%



Findings

The results indicate that Marun Dam had 60% of normal year, 20% of wet year and 20% of
draught continuously, to calculate the stochastic amount of input water to irrigation networks, the
Monte Carlo Simulation model, and to produce random numbers EASY FIT software can be used
(Table 1).( (Karamouz et al., 2003). In this project, agricultural water demand was calculated by
REF-ET software, FAO-Penman_Monteith method, and the case study meteorological data
(Allen et al., 1999-2000). considering high and low irrigation efficiency of the region in Tables
(2) and (3) water demand was determined based on intervals.The decision variables were
calculated using the relationship a * b 1'[5:1 S, for seasons 1-4, respectively, at 27-81-243-243.
These results support the optimal allocation of water for all crops under different flow scenarios.
These results proved effective for the optimal allocation of irrigation water and the optimal
cropping patterns in the irrigation networks under study. As it was mentioned previously when
ST;—;pOpt approaches zero, if the irrigation target is provided, there will be the least benefit, and if
not there will be the least penalty too. In the other words, in this situation, there will be a low
risk. So the manager will have a conservative view for available water. The results, indicate that
the cropping pattern area of all crops in all networks makes itself compatible with the
optimization lower bounds.

Table 1- The stochastic input inflow to the networks for irrigation under 3 scenarios of inflow
intensity in 4 seasons of crop growth (MM?)
Auvailable Water

t Fall Winter Spring Summer
= c c c c
£, s £E £ § £ £ § £ £ g °E£ R
g &8 8 3 2 2 & 8 2 3 & =2 3 =
3 z 9] S z (%) S z n S z n S
—~ —~
8 - 8 S o
~
2 o NS IS 9 o« ) @
3 8 &4 9 4 T b 06 F 0T o e ° ©
S < 9 T = 4 = Z
e S
=] —~ —~ o —~ —~ —~ o)
® © = ) 2 - =~ © I = ~ N
& o o N A =t N 1 M N 0 b o
8 “© g g S 9 2 S I & = o
£ A A ~ — Aa ~ A A —
N—r N—r
—~ ~—~ —~ )
—~ < —~ —~ —~ ~ —~ (Te) ™ —~ —~ ~
= — ) — ™ fe) ~ o S o 75) o
5 9 S u 3 R Y S ‘}‘ % S
T N < [2¢] ™ © : o i < ~ < <
— [ I — — o — (<2 — N —
~ () ~ ~ ~ N ~ — n ~ ~ ~
~— ~ ~— ~

* P=Probability
Source: Research Findings

Table 2- Water requirement of products during different seasons of growth in North and South
networks (M?)

Crop
t Fall Winter Spring Summer
Wheat 33-69 221 - 4623 1060-2208 0
Colza 118-246 2244.5-4676 591-1230 0
Alfalfa 2759-5744 394-821 6699-13957 9852-20525
Table 3- Water requirements during different seasons of growth in the Jayzan network (M?)
Crop
t Fall Winter Spring Summer
Wheat 278-313 7508-8447 6117-6889 0
Colza 602-677 7822-8799 3610-4061 0
Alfalfa 0 0 0 0




Discussion

The results showed that the more optimal water consumption due to the increase of the
cropping areas were increased by respectively 26 and 2%, and of course the benefit amount had
an increase of 92 and 25% and also the increase of the WUE index in the developed model
compared to the actual management. In the actual management the RIS index of irrigation water
is close to one. In the optimization model, the difference between the supply and allocation of
irrigation due to the estimation of the actual water requirement of the plant, the optimal cropping
area and water storage is more than the traditional management.

Conclusion
- Applying optimizing model for allocating water resources as for betterment of water
consumption management and enhancing economic water productivity that is attained from
running theses models.
-Water releasing management in irrigation networks according to water requirement of crops as
for influence of lack of enormous volume of water in increasing function of crops should be
applied.
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