Journal of Water and Soail
Vol. 31, No. 1, Mar.-Apr. 2017, p. 1-10

s e b
LA GiAy

(5591 Zoluo 9 pole) S 9 O & 2
1=V o ITAF Coligeusd = (0958 ) 0 kois Y ol

cs goll s s &Tﬂhiﬁ,;dﬁuaywwyiwdju%

PRI

Ay Z s %Y \ ol v
TS 8 il =T e S e = S desw e
WWAF/20/¥0 13l 5 55

WWAD/ /Ty eyl

LEVCCS

O (O Ol el es o 0,8 pll (g )ll 45 )3 00 CulS SV guases (i ygear Gl ol 5 Bl 0 Ol i
3 3l Jols 39 g Jgmamme 3y Slae adio ol oS 4 Comslas oy 516 d & olitd glaio (] s 55 4Sd pall el
255U 5 l A5 & ol 53 Shos im0 4 dr g5 b Y oo 1 (glass (o)l 4 S0y (o G Jlosl byl 50 il (6908 J e
o=l €83 wialgs )18 sam clacaglsl 3 0> (pdn 5 48,5 )8 gl Caglsl 3 Ol el a5l (i Al dg ) & ool Sl
Ll )5 @Sd 29290 Ll 0 plol (o] (A5 bl )3 ilisee Y guazee (g O anadt (Gle de Baa b (g8 ()l 4kl 3 S
duslie (oolazBl , Lai 51O F & ) la 4055 latie Cov g a4 (5 Aoy g o pd Yrido o Ve lal ol 9 aSid ) ol disgy d9390
2g 5l ol dgw g gw SO 5l adg— Ol @b 5l ooliul b psls guiss )5 03,5 edlisl LINGOS8 )13l o 5l ange bl s (sl 03,8
s 3518 Gl ol ) et O (690 e e obl 0 S eV g 3 O e guacagll (ohj Jpae
la S )18 55T clacadsl o a5 slaib @5 cgable @5 g 5 Ol el gl slacagyl )3 (ees s 5 55531 (S5 e sS
A5 odnlio gl €55 9 A8 Atk )3 e (5565 5 (S5)8 a5y (e e > Ol LBl (59 08¢ ey (2

o iage bl o8 (ol 4 (o e g @b i glS sWosly

Wasp A JIVO Bl cusl p3Y 0lS ulus (glaoygd j> oS
Jgaze 3 )Sdas 53 JS pow 93 (el ©ygo )3 9 395 (el 0lS
0,80as 3L dy90 Gl Moy B el b g o > A0 I+ dgas
U993 () slesS 5 63y Dg daled o3 AY dgas 43 Jguame
S st )l 0t Car (MaBign 5 (53915 118 ) PSO
o=l o Ll G ol 165 )3 oolitul s 3 Lol pVlo s (350
15 9 1) o3 Jpamo cats IS 10 (8 dindy 300
2,550)ly Lo e ol )3 & o5 ()bl o5 5 G5 0525 53,5
&l calio 0gus G PSO g,y 48 oy (L oel Cuwd 4 guls
H ol aile o gl g (5idg)dn Blus oyglaie s Jo
paass Sly gl Al pe wi (Bolad iy aebp Jae G 1Y)
ddgs jd Casis pis byl )0 iy culS (o) s gl O
glate (glag )l 3l edlatnl b g 038 edlatul Ky Sl ailsdg,
Sl 039] o a1y S 6o g O Lanass lje Cueis pas
3l sy S5 i el ool L (7) o) 9 8L
o) Sl ao (iSej 5 )bl b o O jarass
e BT S ol ] 1 S i o) j1 Jeols gl i3S

LV RS

e85 5 =l Lol palidl Ol mlie Codgize 4 25 by

Aol )5 ookl 5 Ol Cuns jd  Sen 4 po woglite (sla Jlusis
S slio GSSS Sl oalisl unl (65905 5 p5Y (50l ]
2 0l CdiS Calitie OY guaze 4 Ol ez (il digg
2 eddxie cladss  a il Lilaly Llgie jogad ol )0 wubs
Ay 4y 5 o0 plogl 15§l gl 5 S > gsdge cal b b3
bly s o 1) olals s,Slae (V+) cilylg g 00 0 )ldl Ll 51 5590
Gan L @) Jpame (595 2 S8k 585 i 1o b (ylel oS
b s gbs ol Jl3 b5yl 5)se Jgasme 3 Slas (g5l S las

o6 S pols oSl 15) olid IS sy -

Mie g (8 GG (i ((hgf Oleye) (eele Ol slael =Y 5 ¥

olulp gl (b glie 5 (55,98 Sajamel g Sliios 35 50 (55,188

Ol o «g59LE8 oy 5 Ghigel (ladod lojl g5,

(Email: karimi.irri@gmail.com e 0iay 5 )
DOI: 10.22067/jsw.v3111.48682


www.SID.ir

VAP g0yl — (10399 ) oyloud ¥ s (S gl ayyis Y

P S o s iy 3,5 35l et Sl Y400
oo iyt 9 paS Jpame 41 bgypo 5 5SS ol slo 09
L ol oo St Lyl )5 05 s,k YFORA 4 VAYD-
h olel b IS (g9 080 a3l o cutS (oS0l g oo
297 )Ry 9 58 (Splen 3> Gl cauSayte p JU)IVFFO &
Ly 3 ]y (635588 &g mmo 3 et s ol s ()
2L as ol lis guls .ol )48 adllas 590 Coyeis pas
g o3 & () eI cn e 3 slojl 536 i) 4el
ooy YY 5 o) YA o )0 5 o 0 £V (lise 4 (0L b >
hadsle )5 5 Slomja (Dle o o2 Y guao L5 3,50
sk 4 pAS Jpamme Ol gl panass i bl 05 oo el
0958 Cdd 6l A sy (] 15 g glge
£ A 4 (9in 5 &S gl oll  Bpo O japass
Ao 9 (2l o5 o DY gmaze (LiSTy 0ad S Y gae
il de S Ly 3ios () 225 (o0 plol Lol 3 Sles
Ay (ol i balps ) caliste SV gase o O] panass
A5 pll (935 o)l

iy, 9 230

Aol > pgid il )3 pgrd cudd (g kol 4 odga5xe
FUF g Jlad (0,0 Y8V 0 ()05 e g (6 yiashss V0
o @Bl By Jobo DD g Jleis p2ye YE e+ Ty 808 s
WA (olys o 3 (oylol a8t 4 bgsye cleMbl g aodly .l
oy o & 455 b B S S5 ek gl SIS slis VAR
3 e S JUS 53 JST plas b b & 4562 5o
S o 235290 (bl e 4 axg L g a0 A Lol
D o) ¥ Ol 3,8 el

8 e (5o (e el GoSloyio (y5eles YN il Lagie
CdS o | i do)yd dw (ably olis | ol cuiS
il oy dalaie ;3 GY game yigy8 il dlols dgw lade dings
S 3 () (e 5 () om0 Gl 1y (ool g 4
L ool opl )0 390 awyp Sy ol Mo Lailgy 51 eslizul
Sl mls w8 e oS digg (66N Jde S )
$o e 40 Lyg O s il b a8 sl lis Jae comlus
el cpl ) Jdo aS 465 pdy S (o sl CulS (oS oy
YIOF ow b (gl ddsle &y &y ciS pgd Juad (o 1) pdaws oy
Jbo (dpas ol SialS L g ams o polassl Ll o)l 5 kSa
e 2 ol > o)l 05 line g 4lS’ puS s 30 |
1y caliso Y game 4 Ol muass ¢ jlwaigy S5 5 ool
o a5 o Ll 3and cpl gl W0)ST oy el Cubd )
90)'.% UYM uls‘umf)))@awd.\..o)ﬁ Y. J&Kbu‘y
i 1S g 92 g paS CiS 5 aw (gho 3 Ve il
SV gamo Cps 5 g0 S lgul 5 Jlasesl O 5l 1) sy
Oy oyl OY gase ;03 4 Sl ()8 425 9 &3 o)l
L as ol ol poiome guls wcadhy mdaw (isl58l )3 1) phw
S VAV ials g ojul Y game 4 )l Y0R8l
NS 52 53 bawgie jobay Jby yl50 VB + Gl (0 o)l SV gaze
dnog B by B (V) i) 5 jlatte 39l Canty (6t 2ol 0
CdS i 9N (e pobate 4 (b 8 (o) Aelpy Jue S
b s guls Lol plodl (49358 ool s > O jawass 5
byly & ccwlongo s |y yad L ool jlade oy oS adss o

o298 Cud ‘_g)lgj Ao Y grasro CuwiS i - Jgs
Table 1- Planting pattern of field and horticulture cropsin Qazvin irrigation network

Jyano (,65) oo Jyano (,65) oo
crop Cultivated area crop Cultivated area
wheat pus 20315.5 potatoes ) o 50
Grain corn (gl &by <) 226 forage corn (gladgle )b 1060
Sugar beet 13 juiz 616.7 beans L, 267
lentil wie 2178.2 barely o> 1977.3
peas g3 141.5 grapes oSl 40
tomatoes 55,5 4>55 1081 apple ey 299.9
alfalfa a>5q 2524.55
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Table 2- The among of ym for a group of plants according to the aver age temperature

Crops e¥games 09,5

The average of temperature <> 4> )3 . Sko

5 15 20 25 30 35 40 45
(Cold 1)\ S5 520 20 15 5 0 0 0
(Warm 1)) 5,8 0 15 325 35 35 325 5 0
(Cold2) Y S5 0 45 65 65 65 45 5 0
(Warm 2) ¥ .8 0 5 65 65 65 65 45 5
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Table 3- Theamong of Ym of cultivation pattern in Qazvin irrigation network (Kg/ha)

(Crop) Jguame G CL CN CH Ym
Canola IS 2525 0.5 0.5 0.3 4000
Peas >g950 113 05 0.5 03 3200
Wheat su5 240 0.5 0.6 0.4 5200
Barley s 230 0.5 0.6 0.4 4527
Alfalfa 4>y 230 0.5 0.6 0.6 17485
Potato _juej camw 140 05 055 0.65 42000
Forage ol sleo 10 05 055 075 55000
Corn

Tomato 5,5 455 135 0.5 0.6 035 45000
Grain corn (¢l &by ) 155 0.5 0.5 04 9370
Bean Ly 110 0.5 0.5 03 2911
Sugar Beet 15 jaue 165 0.5 0.6 0.4 40000
Apple o 365 05 055 055 15346
Grape ,55 365 05 055 04 10194
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Table4- Yield response factor toirrigation (Ky) related to region cultivation pattern

Steps of crop development Jgasws dzwgs Jol w0

Jz:;u s Jgpaze dnwgs Jad balgl b Bl Cuil g ol

Initial crop development Middleseason  Lateseason Harvest time
Wheat .5 0.7 0.13 0.6 0.5 0.1
Pea sp55 0.2 0.33 0.9 0.7 0.2
Grain Corn (¢l &ils &) 0.12 0.28 1.5 0.5 0.2
Tomato S8 4> 0.12 0.28 1.1 0.8 0.4
Sugar Beet .z 0.12 2 1.3 0.36 0.12
Barley o 0.7 0.13 0.6 0.5 0.1
Alfalfa asg 0.07 0.7 1.1 1.1 0.7
Canola 138 0.07 0.13 1.1 0.75 0.2
Potato  juej 0.45 0.8 1 0.7 0.2
Bean Ly 0.07 0.13 1.1 0.75 0.2
Forage Corn (¢l dégle )3 0.12 0.28 1.5 0.5 0.2
Apple 0.5 1 1 0.85 0.4
Grape 5| 0.6 0.75 1 0.7 0.4
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Table 5- Net profit per each Rial for producing one kilogram of yield

B @y e s ] . .
shdgle (o) P
crop Apple Grape Barely  Bean ngilgle Potato  Alfalfa Tomato Pea Canola Sl:eg;r Grain corn Wheat
BF 5000 4000 1350 4500 300 1300 1400 1500 3250 3500 310 1400 1500
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1- Net Benefit Per Drop
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Table 6- Theratio of actual yield to potential yield (Ya/Yp) in different options of water stress

Jyase VauE  Yauls  YauF  fayls oyl
crop Option1 Option2 Option3  Option4  Option 5

Wheat 15 0.6 0.86 0.55 0.5 0.4

Grain Corn laly &) 0.96 0.94 0.63 0.5 0.4

Sugar Beet 18 jua 0.98 1 0.5 0.5 0.4
Canola 135 0.88 1 1 0.62 41

Pea >455 0.43 1 0.5 0.5 0.4
Tomato (S8 495 0.87 1 1 1 1

Alfalfa a5q 0.61 1 1 1 0.96
Potato e cam 0.39 1 1 1 1

Forage Corn (gl adgle <5 0.89 1 1 0.73 0.4

Bean L, 0.4 0.86 0.69 0.5 0.41

Barley ¢ 0.52 0.54 0.54 0.5 0.41
Grape 55| 0.8 1 1 1 1
Apple cuw 0.38 1 1 1 1

(JUy 158/ o i) (65l aSd )3 Bl S WY guazo 3 Ol (3Ll (590540 (2B L -V Jgs>
Table 7- Water productivity coefficient in different options of water stress

Jyae Yauyy Yauls  Yaud a4y oAl
crop Option1 Option2 Option3  Option4  Option 5
Wheat pa5 0.584 1.096 1.196 1.400 1.599
Grain Corn lashy )3 1.184 0.570 0.470 0.400 0.356
Sugar Beet 13, 0.689 0.479 0.310 0.307 0.268
Canola 13 1.535 1.633 1.633 1.830 2.360
Pea >455 0.837 0.916 0.813 0.813 0.773
Tomato 53 4o 2.978 3.029 3.029 3.029 3.029
Alfalfa a>q 0.848 0.920 0.920 0.920 0.898
Potato ise; caww 1.616 2.531 2.531 2.531 2.531
Forage Corn ¢l absls &5 1.384 0.869 0.869 0.786 0.570
Bean L) 0.816 1.050 1.091 1.066 1.046
Barley & 0.459 1.564 1.564 1.600 1.664
Grape 5| 2.561 2.920 2.920 2.920 2.920
Apple cuw 1.526 3.661 3.661 3.661 3.661
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Introduction: Evaluations show the necessity of using optimization models in order to determine optimal
allocation of water in different water conditions. Its use can be proposed according to developed model abilities
in this study in order to optimize water productivity and provide sustainable management and development of
water resources over irrigation and drainage networks. Basic needs of the earth growing population and
limitation of water and soil resources remindnecessity of optimal use of resources. World’s more than 280
million hectare lands are covered by irrigation networks (Khalkhali et al., 2006). The efficiency of most projects
is between 30-50 percent and studies show that performance of most irrigation and drainage networks is not
desirable and they have not achieved their aims. Hirich et al. (2014) Used deficit irrigation to improve crop water
productivity of sweet corn, chickpea, faba bean and quinoa. For all crops, the highest water productivity and
yield were obtained when deficit irrigation was applied during the vegetative growth stage. During the second
season 2011 two cultivars of quinoa, faba bean and sweet corn have been cultivated applying 6 deficit irrigation
treatments (rainfed, 0, 25, 50, 75 and 100% of full irrigation) only during the vegetative growth stage, while in
the rest of a crop cycle full irrigation was provided except for rainfed treatment. For quinoa and faba bean,
treatment receiving 50% of the full irrigation during the vegetative growth stage recorded the highest yield and
water productivity, while for sweet corn applying 75% of full irrigation was the optimal treatment in terms of
yield and water productivity. Moghaddasi et al. (2010) worked examines and compares this approach with that
based on the optimization method to manage agricultural water demand during drought to minimize damage.
The results show that the optimization method resulted in 42% more income for the agricultural sector using the
same amount of water allocated in the 1999 drought. This difference emphasizes the importance of water
allocation with respect to growth stages rather than simply cutting allocations on an equitable basis to combat
water scarcity. However, managing the system using the optimization method is more complex and requires a
new framework and planning to make it operational.

Materialsand Methods. Qazvin irrigation network in Qazvin province is located in 150 km West of Tehran,
between 36° 20" north latitude and 49° 40° east longitude and 36° 00" north latitude and 50° 35" east longitude.
Net water requirement of cultivated crops in the irrigation network is 109.798 million m3. According to the total
efficiency of the irrigation network, an impure water requirement of cultivated crops will be 304.994 million m3.
The inlet water from Taleghan dam into irrigation network is 274.8 million m3 that compared to impure water
requirement decrease 10%. The current study was conducted in 5 options, including: option 1 (current
conditions and supplied water volume of 274.8 million m3), option 2 (optimized current conditions using
LINGO software and supplied water volume of 274.8 million m3), option 3 (30% water deficit and supplied
water volume of 192.36 million m3), option 5 (40% water deficit and supplied water volume of 274.8 million
m3). Water requirement of crops is determined using meteorological data with 30 years long term statistics and
CROPWATS software.

Results and Discussion: Studying different scenarios of water deficit in network shows that products such as
tomatoes, potatoes and alfalfa have the least changes in real production to potential production and yield ration
in barely did not show significant difference in all options. In all of the options, tomatoes with water productivity
indicator of 3029 rials/m3 have the maximum productivity index and sugar beets with water productivity
indicator in options 2 to 5 as 479, 310, 307 and 268rials/m3, respectively has the minimum productivity index.
Therefore, in water deficit conditions, the priority of water distribution in all options is for tomatoes and the last
priority for sugar beets. In all of the options, wheat, barley and canola ascend in productivity index and corn and
sugar beets descend in productivity index.
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Conclusion: Studying water- production index shows that considering instructions will result in optimal
productivity that in turn will increase production and network total income. Optimal model results show that
drought effects can be satisfied with optimal and targeted management in allocating water, so that network total
income has not reduced in stress occurrences compared to network net income. Optimization method in model
development has been selected according to aim of model and it is proposed that model results to be assessed by
non- linear optimization methods. It is proposed that, different scenarios of climate are studied in region
according to climate changes and optimal allocation of water is prepared according to the effect of these
scenarios on temperature increase, raining decrease and products water need increase in present cultivation
method. For model efficiency increase, it is proposed that using neural networks capabilities, intelligent
prediction of the input discharge to the network is done and the possibility of comprehensive management and
timely combining of network with water allocation optimal model is provided.
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