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 ذره 64 با برنامه اجرای بار 64 در هدف تابع مقادیر -6 ولجد

 تعداد

 تکرار
 سد رابطه نوع ذره

 اجرا شماره

1 4 7 2 5 2 7 8 5 10 

ی خط 10 5000

 1درجه 

 7/158 8/121 2/178 7/127 7/151 0/175 8/125 0/128 7/157 5/157 بوکان

 2/282 5/774 2/708 2/255 7/720 8/704 1/772 5/705 5/724 7/872 مهاباد 10 40000

غیرخطی  10 15000

 4 درجه

 5/177 7/177 4/121 7/112 7/152 8/155 7/187 1/147 5/117 5/142 بوکان

 5/858 0/504 8/522 2/751 5/540 1/552 5/827 7/725 2/782 7/581 مهاباد 15 70000
 

 

 PSO شرو به برتر هایمدل از حاصل تصمیم متغیرهای مقادیر -2 جدول

 شهریور مرداد تیر خرداد اردیبهشت فروردین اسفند بهمن دی آذر آبان مهر  سد مدل

ی
خط

 
جه

در
 1

 

ان
وک

ب
 

a 27/0 57/0 85/0 21/0 77/0 28/0 72/0 48/0 22/0 24/0 75/0 55/0 

b 50/0 0 0 52/0 22/0 0 27/0 57/0 51/0 0 0 0 

c 0 0 0 0 001/0 0 0 0 0 0007/0 0 0 

دل
م

 
یر

غ
خط

 ی
جه

در
 4

 

اد
هاب

م
 

a 0044/0 0077/0 0072/0 0007/0 0051/0 0074/0 0007/0 0002/0 0005/0 0002/0 0014/0 007/0 

b 0 0 0 0 0 0 0 0 0 0 0 0 

c 012/0 0 0011/0 0011/0 0 0011/0 0002/0 0005/0 0 0 0 0 

d 0 0 0 0 0 0 0 0 0 0 0 0 

e 0 0 0 0 0 0 0 0 0 22/17 0 0 
 

-

-

-

PSO
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 مختلف.  هایدوره در سدها مخزن به ورودی آب میزان میانگین -9 جدول

 سد امن
 (مترمکعب میلیون) مخزن به ورودی جریان

 شهریور مرداد تیر خرداد اردیبهشت فروردین اسفند بهمن دی آذر آبان مهر دوره

ان
وک

ب
 

 8/11 7/12 5/45 2/54 8/781 5/280 7/447 2/50 5/77 5/22 7/72 8/11 درازمدت میانگین

 85/5 55/7 8/5 52/28 05/128 0/245 71/115 22/24 74/74 50/75 52/42 82/8 خشک

 75/14 22/15 28/75 85/107 5/200 85/750 77/158 05/104 47/24 22/77 72/72 57/7 نرمال

 58/17 85/15 24/22 14/425 8/718 55/247 41/450 77/75 72/45 11/72 1/75 12/15 تر

اد
هاب

م
 

 2/1 7/1 2/7 4/18 2/21 5/105 4/45 1/18 2/12 2/10 5/2 1/4 درازمدت میانگین

 71/1 10/1 21/4 50/17 45/75 81/50 80/47 70/17 10/7 05/47 75/0 10/4 خشک

 51/0 10/1 40/7 81/57 80/51 70/77 00/74 25/18 70/11 81/8 20/7 75/1 نرمال

 10/1 80/0 51/7 20/41 75/22 51/152 11/28 45/72 50/72 75/44 20/40 10/4 تر

-

 
زمانی برای سد مهاباد )سمت راست( و سد بوکان )سمت چپ( طی دوره خشک. دوره هر در هاسازیر تغییرات (:6) شکل  
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دوره خشک زمانی برای سد مهاباد )سمت راست( و سد بوکان )سمت چپ( طی دوره هر در مخزن ذخیره حجم تغییرات (:2شکل)

-

 
 دوره خشک راست( و سد بوکان )سمت چپ( طی زمانی برای سد مهاباد )سمت دوره هر در شرب نیاز رهاسازی (:حجم9) شکل
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سد بوکان )سمت چپ( طی دوره زمانی سد مهاباد )سمت راست( و  دوره هر در زیست محیط و کشاورزی رهاسازی حجم (:4) شکل

خشک

-

-
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 دوره نرمال ت( و سد بوکان )سمت چپ( طیزمانی برای سد مهاباد )سمت راس دوره هر در رهاسازی تغییرات (:1) شکل

 

 
دوره نرمال زمانی برای سد مهاباد )سمت راست( و سد بوکان )سمت چپ( طی دوره هر در مخزن ذخیره حجم (تغییرات1) شکل

-
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-

-

 
 دوره نرمال زمانی برای سد مهاباد )سمت راست( و سد بوکان )سمت چپ( طی دوره هر در شرب نیاز رهاسازی حجم (:1شکل)

 

 
دوره  سمت چپ( طیزمانی سد مهاباد )سمت راست( و سد بوکان ) دوره هر در زیست محیط و کشاورزی برای رهاسازی حجم (:8شکل)

نرمال
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 و سد بوکان )سمت چپ( طی دوره تر زمانی سد مهاباد )سمت راست( دوره هر در رهاسازی تغییرات (:3شکل)

 

 
 سد مهاباد )سمت راست( و سد بوکان )سمت چپ( طی دوره ترزمانی برای  دوره هر در مخزن ذخیره حجم تغییرات :(64) شکل

 

 دوره تر زمانی برای سد مهاباد )سمت راست( و سد بوکان )سمت چپ( طی دوره هر در شرب نیاز رهاسازی حجم (:66) شکل
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 بوکان )سمت چپ( طیو سد زمانی سد مهاباد )سمت راست(  دوره هر در زیست محیط و کشاورزی نیاز رهاسازی حجم (:62) شکل

دوره تر

-

PSO

-
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PSO

 

Baltar A.M., and Fontane D.G. 2006. A multiobjective particle swarm optimization model for 

reservoir operations and planning. Joint International Conference on Computing and Decision 

Making in Civil and Building Engineering. June 14-16. Montréal, Canada. 

Baltar A.M., and Fontane D.G. 2006. A generalized multiobjective particle swarm 

optimization solver for spreadsheet models: application to water quality, in Hydrology Days.  

Fort Collins, Colorado, March 2006. 

Baltar, A. M., & Fontane, D. G. (2008). Use of multiobjective particle swarm optimization in 

water resources  anagement. 

ASCE Journal of Water Resources Planning and Management, 134(3), 257–265. 

Blum, C. and A. Roli .2003. Metaheuristic in combinatorial optimization: overview and 

conceptual comparison. ACM Computing Surveys 35(3): 268-308. 

Cyriac, R. & Rastogi, A. K. (2013). An overview of the applications of particle swarm in 

water resources optimization, 

Proceedings of Seventh International Conference on BioInspired Computing: Theories and 

Applications (BIC-TA 

2012), advances in intelligent systems and computing, (202), 41–52. 

Montalvo I., Izquierdo J., Perez R., and Tung M. 2008. Particle Swarm Optimization applied 

to the design of water supply systems, Computers and Mathematics with Applications, 56 (3): 

769-776. 

Izquierdo, J., Montalvo, I., Perez, R., and Fuertes, V. 2008. Design optimization of 

wastewater collection networks by PSO. Computers and Mathematics with Applications 56 

(3): 777-784.  

Kennedy, J. and R. C. Eberhart .1995. Particle Swarm Optimization. Proceedings of the IEEE 

International Joint Conference on Neural Network: 1942-1948.  

Kumar, D. N., & Reddy, M. J. (2007). Multipurpose reservoir operation using particle swarm 

optimization. Journal of Water Resources Planning and  anagement, 133(3), 192– 201. 

Meraji. S. H., Afshar, M.H., and Afshar. A. 2005. Reservoir Operation by Particle Swarm 

Optimization Algorithm.7th International Conference of Civil Engineering. Icce7th. Tehran. 

Iran. 

Metropolise, N., Rosenbluth, A., Teller, A., and Teller, E. 1953. Equation of state calculations 

by fast computing machines. J. Chem. Phys. 21: 1087-1092. 

Montalvo, I., Izquierdoa, J., Pereza, R., and Tungb, M.M. 2008. Particle Swarm Optimization 

applied to the design of water supply systems, Computers and Mathematics with 

Applications. 56: 769–776.  



 فصلنامه علمي پژوهشي مهندسي آبياري و آب

6931 زمستان •سی ام شماره  •سال هشتم   

 

 

 

  101 

 

 

Reddy, M.J and Kumar, D.N .2007. Multi-objective particle swarm optimization for 

generating optimal trade-offs in reservoir operation. Hydrological Processes, 21: 2897-2909. 

Doi: 10.1002/hyp.6507. 

Ritzel, B., Ebeart, J. W. and Ranjithan, S. 1994.Use genetic algorithms to solve a multiple 

objective ground water pollution problem, Water Resour. Res., 30(5): 1589-1603.  

Suribabu. C. R., and Neelakantan. T. R. 2006. Design of water distribution networks using 

particle swarm optimization. Urban Water J. 3 (2): 111-120.  

Wardlaw, R. and M. Sharif .1999. Evaluation of genetic algorithms for optimal reservoir 

system operation. Journal of Water Resources Planning and Management, ASCE 125(1): 25-

32.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



104 

 

 فصلنامه علمي پژوهشي مهندسي آبياري و آب

6931 زمستان •سی ام شماره  •سال هشتم   

 

6931 پاییز •منهشماره  بیست و  • شتمسال ه  

Extraction the curves command of Bukan and Mahabad dam 
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Abstract 

In this study, PSO optimization algorithm was used to extract curves command of 

two Bukan and Mahabad dam reservoirs. The purpose was supplying of  water need 

for drinking, agriculture and environment during specified period. Two linear and 

non-linear quadratic equations were used in the implementation of the PSO algorithm 

to explain behavior of two dams. The best answer was achieved from eighth 

implementation with 10 particles and 15,000 iterations for Bokan dam from linear 1 

degree model with minimum value of target function 138.4 and also as an optimal 

model for Mahabad Dam in the third run with 10 particles and 70,000 iterations and 

applying a non-linear 2 degree model with 749.7 value of target function. The results 

showed that total long-term average inflow was 1506 and 269.3 million cubic meters 

during the wet and dry periods for Bukan and Mahabad reservoir, respectively. 

However, water shortages  were 17.8, 45.48, 65.0, 51.9, 51.9, 50.24, 36.95, 67.35, 

68.05 and 60.65, in agriculture and environment sections in Bokan dam at dry periods 

during October and September, respectively. Also, water shortages was 44.08 and 

55.2 in Mahabad dam  in October and November, and 26.22, 18.25, 19.24, 20.79, 

24.92 and 14.86 % of in April and September. Thus the release of water was complete 

for drinking purposes  in the dry and normal years and was less than required for 

agriculture and the environment  purposes. Also maximum deficit was 57 and 40 % in 

July and October for Bukan and Mahabad, respectively. Overall it can be said That, 

part of the shortage of agriculture and environment caused by the lack of inflow to the 

lake of the dams and partly is due to completely supply drinking needs. While all 

sectors in all months have had enough of the water in wet year due to the high inflow 

into the lake of the dams.  

 

Keywords: Particle Swarm Optimization, The Society Particles, Collective Behavior, 

Movement of Birds and Fishes. 
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