-~ L] 8> n‘ 5 * sy & "
WMl T s ',wu,d’) W M:g//_/)" 23 A '*U'Jf‘kf:’/ Iy

o (9099 O 55995 b (Lo 39 oy gawlsds yigf (g jludne

"ol Loy " Gy g cpmoliocs o Ll wlee ' Slow Loy doo

mrsamaei @yah00.ComM loswe Coilags owdige 09,5 cdsdad 5 Cobilags 0aSiails ol S pale olKiils -
e w‘.&.@:ﬁ (e oj)f ‘Gi“'f’ f’?l‘ IRUEA{RS oy Son oKiils =Y
Sy Jaie g O g 05,5 ¢yl e gwdige 0aSLls ol pl Cais ¢ ple oRisls -Y

o8 bl (pliwg, OMLSL 4 ol oS, -f

DS

i aligin @ildae a5l sl 30 Gl 5 beazl s (LT3 GaealSi sl (al38l L
ol Jelse olye @ o950l 650l 5 et Sledld 5l ol @l 5 jand ol 4l g ke Gl
Jsors G30n el Sl silotnd a5 b Blas > sl (obsy pimss sy gdice a5l ool Sayis
by (nl Sone lp Sune Sl o 5 Sl 2bg 212 5 Sy S0 Ay b G
LS 5 shed «Sligel (2l (950 585 «05Sgd wiile (ol S i oo yeite iz dllie cnl 5o Bl oo
Gl e V8 s sad aiile Jas eol 0ad g5ldie wands Sl 5l eolital b 5 e absy s,
a5 5 (Ootekal) a¥sy )0 Of S slajyite silead alez | GUsS leieklE Joe cnl ik
O 3l e g 99,9 bz nolis (P adsl par el Jae LS 9550 laosls ol ) (Ggated 5e0)
OFSdLg; g JlemelS el (Silr (sleyd ) (Jabe (S Dland (Dl Shisel gl olis
e oy n sln aBlios (silwancd Gy U 50 63959 Sledbz 50 byl )b cnl polie 5 (35 o Lo g lg5eideS
Voo Jho sloools 5l giladan g 129 Jlo sloools 51l o solan! IS pol SISSY (5500 sloools
polas b g9 Billai Juw a5 ol asin (orwdons el oad eolatnl Jow a8l b riecone Sy
5o alie 3)lse sl lg so Jow cpl 3lad bl jaud 58 Sl ol saiiSogaome Jule o)ls ouls (5 505l

S (oo W] 35e S Sl AT (60505 (s09,9 slrodls (o5 5 (Sols ogdle (97 oS eoliiul 58

SIEY (5ldile c(gdins! o e 2L 5 ¢ 21 8 485 1 gulS (slooSlg



TPAA Jlo Cudlags 0aSiils S g Sy pale a8l Ol e Caislagy Siwlod pmodsjlss / FY

Eutrophication modeling in reservoirs with System

Dynamics approach
Samaei, M.R"2, (M.Sc.), Afshar, A .2 (Prof.), Ahmadi Bargani, A.*

1- Shiraz university of medical science, Faculty of Health, Department Of Environmental Health
Engineering

2- Tarbiat Modares university, Faculty of Medical Science, Department Of Environmental Health
Engineering

3- Iran University of Science and Technology, Civil engineering college, Department of Water
and Environmental Engineering

4- Fars Rural Water and Wastewater Co., Iran

Abstract

The need for predictive water quality modeling has arisen largely as a result of increased
eutrophication of lakes and reservoirs throughout the world. A variety of formulations have been
developed to represent the effect of temperature, light, and nutrient on phytoplankton growth.
Phosphorus and nitrogen due to agricultural and municipal activities has been identified as major
agent of eutrophication. Eutrophication of lakes is a complex process. Therefore computer models
are very important tools to describe this process. System dynamics is a method of solving
problems by computer simulation. The typical purpose of a system dynamics study is to
understand how and why the dynamics of concern are generated and to search for managerial
policies to improve the situation. In this paper several important variant on eutrophication such as
phytoplankton, zooplankton, phosphate, nitrate, ammonia and carbon were simulated with System
Dynamics approach and VenSim model. The final model is consisting of 16 stocks. This
eutrophication model has a variety of capabilities such as simulation of water quality constituent
in epilimnion and hypolimnion. Input data are initial volume of reservoir, inflow and outflow,
ammonia, nitrate, phosphate, dissolved and particulate carbon, carnivorous and herbivorous
zooplankton and temperature in reservoir and in influent. In this paper we have used Long Lake
Reservoir data for modeling (1991 for modeling and 2000 for validation). After validation, we
found that model had a good corresponding with field data.

Keywords: Eutrophication, System Dynamics, Nutrients, Modeling, Long Lake
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