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Figure 1. The location of the dam and plains (from top to bottom, respectively)
Zaveh (Torbat Heydarieh), Roshtkhar and Jangal .
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1- Network Simulation Optimisation Model
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Figure 2. The causal and barrier diagram of the dam
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Figure 3. Prepared model isincluding of the reservoir, inflow, and outflow.
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Figure 5. Comparison of model behavior and reference behavior
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Figure 7. Outflow of the dam to supply the agricultural demand Figure 6. Inflow to the dam reservoir
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Figure 11. Reservoir volume changes with increasing irrigation efficiency

Lo KW N ()195;:,13) wa) Caawd oy (39.» K Gl L
CiaoliS b 2SSl 4 B a4l ogMe olo YE s
i) i el )3 SKaS 4 B w3l e lgsid,y cud
F5 O dw 929 b adl sl o g8 SR el (gjy5lsS
Joord e 65p0liS b 4 ey bl ao)
ge &l e gl by lp s (e lagl >

PR (613520520 b (6 jLuvpnd
Ol 65pgliS slajls el Moyd e jolate 4
VENSIM ;3 odds as Jbo 50 oy (s)bpoymo b ot
S Gl gl g b 48)5 )l Hho dw ()5 e
olo VA jlolo AY 3 Lolis lude 9 45339, o] 4 dngi b
S5agkiS Jlo slke 2555kl 4y B oS gjludnd 0)90
aw Ol bwg oS (g5l lade) ol pus dlale


http://dx.doi.org/10.29252/jwmr.8.16.188
http://jwmr.sanru.ac.ir/article-1-915-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 ]

[ DOI: 10.29252/jwmr.8.16.188 |

A% s 2bg W ) 5l o3kl b (g dued (S35 s ol 6lSS adli bl 5 silednd

Pl 6l
(iman e yzles)

e
[onfis 2 ypls)

[T

F Crpekes)
(st

(=T R T VR Y A« W |

SipskiS LS g 00l (gilule) (b g e (25— VY S
Figure 12. Outflow and flow released and agricultural demands
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Figure 13. The curve of volume-level-height of the reservoir and the process of studying the volume and different
heights of the dam in the model
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Figure 14. The graphs of outflow and water requirement supply shortages of Roshtkhar plain for a 14-year-period
(Million Cubic Meter)

S oSl 01 s il 0 o 3 (5 055 ol
g adbte (jyliS lp (ol 3See Go )
b 35U dslllas ol Al dg3 90 slajls 4 (65wl
Coonl (gl wloo 3525 0 & Syt (2 g dilale
558 )8 aise Ll ol dls e Gllllas 45 a5 Cowl (0L
P el IS adate cundy owyp @ Gl Ll
Al g oo Sladss 5 Cladlles b ailed adllas 1y ddlais
3lg 5l g ol yials Job B us b 1) laaw el a
3ylge plos 1L 3,8 (65 gls dilato 4 (ci> Sllud
3 5dUT 5yge s lisl el o g 33,5 wyp cdda

2,8

so b el g 3 Ske b 515 lles S5,

Ban 4 dogi bbb 0 V0 S L gilles  oginy g
l) dJaab O S u"b L;fb.))l) J.LC u».‘)l; LY Q‘@B)’ U)‘
l) U):l:w J;YD 9 d))9L.uS d)m C> ul ua».«a?u
098 Josd BB LYS (qw) bl ge 055 adsl Slaal
bwg oad clisl glopudd sladw 5 bay ww Slhb
orits bld (S5l sle) (9> gl 13 5 3y
oyl 05 wlwly dws (gl ol duslbre > 5 Cunl
Sy Sy ol el gk (SHL Gl
SB s alisl e Jelgs .l odd dpole el )by
Copde gyl JolS (! pac g (61500 (350 CandYl


http://dx.doi.org/10.29252/jwmr.8.16.188
http://jwmr.sanru.ac.ir/article-1-915-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 |

[ DOI: 10.29252/jwmr.8.16.188 ]

VAA s 2bg W ) 5l o3kl b (g duad (S5 s ol 6 S5 adli byl 5 silednd

Fl%)

1. Akivaga Mu%atsia, E. 2010. Simulation and scenario analysis of water resources management in
Perkerra catchment using WEAP model. MSc thesis, Department of civil and structural engineering,
school of engineering of Moi University, Kenya. 156 pp. o ] ]

2. Cheng, C.T., W.C. Wang, D.M. Xu and K. Chau. 2008. "Optimizing hydropower reservoir operation
using hybrid genetic algorithm and chaos." Water Resour Manag, 22?7): 895-9009.

Elmahdi A., H. Malano, T. Etchells and S. Khan. 2004. System Dynamic Optimization Approach to

Irrigation demand Management, environmental Engineering Research Event. Published by University

of Wollongong Press, 25(7): 196-202.

Forrester, J.W. 1995. The beginning of system dynamics. The McKinsey Quarterly, 4(594): 198-204.

Forrester, J.W. 1961. Industrial dynamics, 1" edn, [Cambridge, Mass.] M.I.T. Press, England, 464 pp.

Ghahery, A. 1998.” Framework for evaluating the performance of irrigation and drainage networks”

Water and Development, 17(459): 184-195. ) o )

Golyan, S., A. Abrishami and M. Tajrishi. 2005. “Policy analysis utilization of water resources in the

basin using system dynamics”, Journal of Water and Wastewater, 2(80): 63-70 (in Persian).

Jalali, M. and A. Afshar. 2004. “Electric energy production system dynamics simulation”, The first

annual meeting of Iran Water Resources Management, Technical Faculty of Tehran University, 165-

174, Tehran, Iran, (In Persian).

9. Jill, S.N. Baron, P.L. LeRoy Poff, N. Angermeier Clifford, H. Dahm Peter, G. Gleick Nelson, J.R.
Hairston, B. Robert Jackson and A. Carol. 2002. Johnston, Brian D. Richter, and Alan D. Steinman
“Meeting ecological and social needs for fresh water,” Ecol Appl, 5(12): 1260-1274.

10. Kaygusuz, K. 2004. "Hydropower and the world’s energy future.” Energ Source, 26(3): 215-224.

11. Kashimbiri, N., Y. Chen and J. Zhou. 2005 ."Assessment of effects of human development title on the
environment by using System Dynamic Modeling Technique (SD?-a case study of the Mkomasi
Watershed (Pangani Basin) in Northeastern Tanzania", Human Ecological Risk Assessment, Taylor
and Francis, 11(2): 227-232.

12.Loucks, D.P., E.V. Beek, J.R. Stedinger, J.P.M. Dijkman and M.T. Villars. 2005. Water resources
system planning and management: An Introduction to methods, models and applications, 1% Ed.,
UNESCO, Paris, 676 pp.

13. Madani, K. and M.A. Marino. 2009. “System Dynamic Analysis for Managing Iran’s Zayandeh- Rud
River Basin”, Water Resources Management, 23(11): 2163-2187. ) )

14. Niazi, A., S. Prasher, J. Adamowski, T. Gleeson. 2014. A System Dynamics Model to Conserve Arid
Region Water Resources through Aquifer Storage and Recovery in Conjunction with a Dam. Sirick,
Iran, 6(12): 3957-3959.

15. Nozari, H., M. Heydari and S. Azadi. 2014. Simulation of a Right Abshar Irrigation Network and Its
Cropping Pattern Using a System Dynamics Approach. J. Irrig. Drain Eng. 12(160): 1027-1034.

16. Simnovic, S.P. and S. Ahmad. 2000. “System Dynamics Modeling of Reservoir Operation for Flood
I, journal of Computing in Civil Engineering, 14 (3): 190-198.

17. Stave, K. 2010. Participatory system dynamics modeling for sustainable environmental management:
Observations from four cases. Sustainability, 2(9): 2762-2784.

18.Jalali, M., Z. Sharafi Avarzaman, H. Rahmandad and A. Ammerman. 2016. Social influence in
childhood obesity interventions: a systematic review. Obesity Reviews, 17(9): 820-832.

19. Toss hydrograph Consulting Engineers .1383 .Report on groundwater Jangal to balance the budget.

20. Ventana Systems, Inc. 2004. Vensim 5 User’s Guide, Ventana Systems. Harvard, MA, USA.

21.Vensim Peronnal Learning Edition, Ventana Systems Inc., online: www.vensim.com/ venple.html.

22.Wang, X.J., J.Y. Zhang, J.F. Liu, G.Q. Wang, R.M. He, A. Elmahdi and S. Elsawah. 2011. Water
resources planning and management based on system dynamics: A case study of yulin city. Environ.
Dev. Sustain, 29(13): 331-351.

23. Winz, 1. 2005 “System Dynamic Approach to sustainable Urban Development”, the 23" International
Conference of the System Dynamics, Boston, USA. pp: 257-269.

24. Zarghami, M. and S. Akbariyeh. 2012. "S?/stem dynamics Modelling for Complex Urban Water
S())/(satems: Application to the City of Tabriz, [ran", Resource, Conservation and recycling, 60(12): 99-
106.

w

© N ook



http://dx.doi.org/10.29252/jwmr.8.16.188
http://jwmr.sanru.ac.ir/article-1-915-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-17 |

[ DOI: 10.29252/jwmr.8.16.188 ]

Journal of Watershed Management Research, VVol. 8, N0.16, Autumn and Winter 2017 .........cooeeiriiiiineeiiiieeineecaenee e 199

Simulation and Operation Evaluation of Shahid Yaghoobi Dam by using System
Dynamic (Case study: Dam Shahid Y aghoobi)

Milad Sabbaghi?, Ali Shahnazary?and Ali Naghi Ziaei®

1-M.Sc. Student, Science in Water Engineering, Sari of Agriculture Sciences and Natural Resources University,
2-Associate Professor, Science in Water Engineering Sari of Agriculture Sciences and Natural Resources
University, (Corresponding Author: aiponh@yahoo.com)
3- Assistant Professor, Science and Engi neering of Water, Ferdowsi University of Mashhad
Received: August 20, 2016  Accepted: September 19, 2016

Abstract

Water resources simulation is efficient tools to evaluate different options and decision in
development conditions. Supply of water demand with high reliability need to exact and perfect
planning. So, dam behavior recognition and it operation is from essentials of water resources
systems management and future planning. In this study, the software VENSIM the method
based on the dynamics of the system has been used. What makes using system dynamics
different from other approaches used for studying complex systems (such as optimization) is the
use of feedback loops.The model for evaluating the performance of existing systems, predict
trends and evaluate the use of reservoirs already studied input is required. Model based on the
data of the current status Shahid Yaghoobi dam has been comparison and verification. After
validation of the simulation model constructed in terms of its logical structure for a period of 14
years (1378-1391) is conducted. In order validation results, performance caculation and
observation were compared volume and values of root mean sgquare error (RMSE), standard
error (SE) and the correlation coefficient (R?), respectively, 3.1, 2.467 and 0.89. The result of
field research and simulation is showing that inflow because of soil dam in reservoir upstream
and Dewatering in upstream by motor dpumps from Kasallar river had been very low and a
significant amount is evaporated from dam back water, too (over 4.7 mcm in year). Based on
these findings , it was determined that the actual conditions with the original goals before dam
construction ( adjustable volume 39 million cubic meters annually ) with input data status quo (
adjustable annually, 5 million cubic meters of water ) does not match and negative
con%(?uenc& on downstream plains ( plain Roshtkhar and plain Jangal), including the reduction
of surtace currents have been feedir;% and the result of Water Delivery Performance index
evaluating equal to 0.128 that it is showing project failure in access to plan of targets. And
finally was operated scenariosis including irrigation efficiency increase (10% to 30%).

Keywords: Dam Performance evaluation, Simulation, Roshtkhar plain, Kalsalar River, Vensim
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