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Final result of aptimization phase

Lim} [47.4985

Erz): [100 Ealz): [38.1315

W [m]: (33.928 Q0 [m3/min/m]; |0.1637 FF(z)=FFminfs)= |1.2561

DPR{x) - [61.8685 Duf%): [100

Exit

oslital 5 o siaal 5l ool 51kl llast 51 3G 1, O
J 03 Osdly (s sy s Ut 5 e s By
Jis ilvag sy s ol OVslae 3l —aw
e dn Ol o oS Sl 013 ol OISl )l EDOBASIN
el B s b oS e oS Jib (3 S e
S s e biaw ol s poas bl b 5L s
Sl bl Sl aS sls Jl 3 ) 23550 1y ks glaas S
et Al e S5 pe Sladde a4 Lo de () e
WJCLQJ—KMWMJUJg%)JéMW
S5 Gl 5> b sl bl g Sl 6l | AL
L cmsls dials o min Sl 50 obly 5 axslis st
S33 e 48 Al o e 4 5 ks slaay S i
2 G ot a8 L S Ode b 0 sl
it S A 53 ol ot odalie 3 Slas (sla_jas
ool las T sy Jooilsy Jolan Lt 5 3
3 ,5kes o et it ) (6 i 3k 355 on 43,5 L
S0 Ly Gl s 45 e 405 53 ol il
2245 S e oladl G =20+ 710) o ooleiny
a8 s Slaslssg Jewily Olgen v; 5 A =) 0]
5l e BT 5 Shes sl sl sl e o e 350 s
W5 e 4 ol st oS (slls EDOBASIN &y Juts
350 S8 6okl Sileane 5 Sk Al Slaal gl
Silmting Sl Sl U155 e S (s 5bes 28 15 eslind
Lo ld 23055 5 8 el ils glaay S L

Al e e ol 5L (S5

Y4

o el (iluang Jor il L s le 4o
€ g bcalazdls s e bl &S 5 Aoys YY Ol
Ll e ($ileting S0 S 4D Ol 5 e Je 5 Jol> ol
5 BB w55 bl e 53 0Ll 3 5 )
Sl e ol 5305 i 30 e eyl 53 5 A3l i
s gorn (5,8 LB 50 5 (68 el S An L
el otys S ol aas bl Olesan Jsba Lol
Oles 4 Ol Olse (gluttingy oo plasil L S0s jle
azg Lol ail s J:,,«uj O S 5 oy YY
Golwaing S 8 D Ol o dde Sl el fol> s
s i 58 bl et 53 LOLLL 5 g 53 L5 e
538 s pe die Lol (pl D 5 AL i s B
S s 5 (68 el 4y S A L) (g5ledng o

Jas 6[;;:\ Olesen abas LLOLL, 45 same

S S 4o
Sl 5 b 2Ll Gl Gl Je Gl s
s 1) (Silotngr s Sl ba) Sl eslial b 5 S 6ol
8 yod S sl 01 3,8 L e Sl L5 phateey .o
ol b Ol e 68 Lb et slaesm sloesls 5 Ll 5
Olelily o S a5 (23 e 5 &S (o8 S U5k
(55 SIS 5 es 35k S )8 Ol ol 5L
e U gl ol i izl oo Sl 16 35000
035 phOSHl LU Lise s Jais SIRMOD ot aslit

Ol o0 88 3 S sdalie do)s 53 35l sl Sl oS



\V\?}ﬁ\a‘/wyw/sSa_}A:nwgJLu/(d.:,bcb)‘;}))usf)jﬁjr}&)su_gyif‘,b & s

oalau! 340 cb.o

‘r_hz J_.a_‘) B J}\ J_..a.a ‘JJ\ b_)l% ‘;,;Aw L;Jé"/’L;LA/"":"“:"""‘;}/jL (‘JJ/'L&)L;JL:"/’L;LQM L})%\Y’/\O A ceb]}:).& Al
g (G aiy b Ol il Lis]
ol P ige o Los )5 5 5 (siligy (L SA iy 55T b LT AYAY (g S e 5l cdm sa fima Y

S s Sl lasl pgs Juad

CJ‘)L&J;‘ cV_AA J_.a.é cd}\ b:’l% (&JL«M&:{;} LAJ./LA )jJK)L;zﬁw d)é;f \Y¥4. oJ‘)M S R ‘&fﬁK}‘le}f A

Olgrasl (BISS

4. Boonstra, J., M. Jurriens. 1988. BASCAD. A mathematical model for level basin irrigation. International Institute
for Land Reclamation and Improvement (ILRI). 9-29. Wageningen. The Netherlands.

5. Bradford, F. S. and D. N. Katapodes. 2001. Finite volume model for non-level basin irrigation. J. Irrig. and Drain.
Eng. ASCE. 127(4): 216-223.

6. Hart, W. E., E. G. Peri and G. V. Skogerboe. 1979. Irrigation performance: An evaluation. J. Irrig. and Drain. Eng.
ASCE. 105(IR3): 275-288.

7. Kundu, S. S. and G. V. Skogerboe. 1980. Field evaluation methods for measuring basin irrigation performance,
Water management research project, Colorado State University, Technical report 59.

8. Lima, V. I. A., R. V. Pordeus, C. A. V. Azevedo, J. O. Pereira, V. L. A. Lima and M. R. Azevedo. 2014.
Optimization of furrow irrigation systems with continuous flow using the software applied to surface irrigation
simulations-SASI. African J. Agri. Res. 9(42): 3115-3125.

9. Playan, E., W. R. Walker and P. G. Merkley. 1994. Two dimensional simulation of basin irrigation. J. Irrig. and
Drain. Eng. ASCE. 120(5): 837-855.

10. Sing, V. and M. Bhallamudi. 1997. Hydrodynamic modeling of basin irrigation. J. Irrig. and Drain. Eng. ASCE.
123: 407-414.

11. Strelkoff, T. S., A. J. Clemmens and B.V. Schmidt. 1998. A model for simulating surface irrigation in borders,
basins and furrows, U.S. Department of Agricultural Research Service, U.S. Water Conservation Laboratory.

12.Vidal, R. V. V. 1993. Applied simulated annealing. Springer-Verlag.17-61. Berlin Heidelberg.

13. Walker, W. R. 1989. Guidelines for designing and evaluation surface irrigation systems. FAO Irrigation and
Drainage Paper No.45. Rome. Italy.

14. Walker, W. R. 2007. SIRMOD III- Surface irrigation simulation, evaluation and design. Department of Biological
and Irrigation Engineering Utah State University.

\Yo



J. Water and Soil Sci (Sci. & Technol. Agric. & Natur. Resour.)
Vol. 21, No. 3, Fall 2017, Isf. Univ. Technol., Isf., Iran. e

Development of a Simulation-Optimization Model for Optimal
Design of Basin Irrigation using SA Algorithm

S. A. Mohseni Movahed'*, M. Koochakzadeh? and P. Salehimoghadam?

(Received: March 30-2015 ; Accepted: Dec. 06-2016)

Abstract

Basin irrigation is one of the conventional surface irrigation methods used to irrigate many crops all over the world.
EDOBASIN, a new mathematical model for evaluation, design and optimal operation of basin irrigation has been
introduced in this paper. In this model the linear combination of desired efficiencies are considered in an objective
function, and based on decision variables that include discharge, length and width of basin and also restrictions of
parameters, the optimal design is performed. This model is a simulation-optimization model in which the volume
balance equations are used for hydrodynamic simulation and SA method are used for optimization steps. Optimization
capabilities with various decision options and allowing weights to the indicators are good characteristics of this model.
Comparison of advance time in this model with the well-known model SIRMOD for a real condition showed a good
accuracy in the evaluation phase. In addition, the significant improvement of efficiencies after optimizing them
simultaneously indicate that the model is an efficient tool for optimal design and use of this model for a data plot of an
experimental field could enhance the efficiency of deep percolation ratio and application efficiency to 20% and keep
constant the level of 100% for the efficiencies of water requirement and distribution uniformity.
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