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Abstract

Nowadays, water quality simulation models help the experts
to evaluate future potential scenarios according to extensive
variety of conditions. The enhanced version of CE-QUAL-
W2 (V3.72) as a 2D hydrodynamic and water quality model
can help managers to find potential optimal solutions for
downstream water temperature managements, determination
of suitable aquatic habitat volume, and evaluation of
environmental performance criteria according to various
reservoir operation scenarios. Karkheh reservoir has been
selected as the case for this research and providing suitable
water temperature in March to May as downstream fish
spawning months through the automatic selection of
withdrawal port, surveying the habitat volume of biological
valuable river fishes (Glyptothorax Silviae and Leuciscus
cephalus), and evaluation of the environmental performance
criteria (temperature and water quality parameters) have been
studied according to various reservoir operation scenarios.
Also the effects of probable pisciculture activity in Karkheh
reservoir have been studied considering Phosphorus and Chla
indices. The results showed that adjusting the automatic
selection of withdraw ports in Karkheh reservoir could
improve downstream water temperature for 0.86 °C. Also the
evaluation of environmental performance criteria indicated
high priority of scenario 1 compared to other scenarios.

Keywords CE-QUAL-W2, Environmental performance,
Karkheh Reservoir, Reservoir Operation, Selective Withdraw,
Water Quality Management.
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Striped Bass

Hybrid Striped Bass

Lake Murray

10. Claytor Lake

. J.Strom Thurmond Reservoir
12. Automatic Port Selection

13. Glyptothorax Silviae

14. Leuciscus cephalus

15. Advection

16. Diffusion

&0

Afshar A, Saadatpour M (2009) Reservoir
eutrophication modelling, sensitivity analysis, and
assessment; application to Karkheh reservoir, Iran.

Environmental Engineering Science 26 (7): 1227-
1238

Bartholow JM (2003) Modeling Chinook Salmon with
SALMOD on the Sacramento river. Hydroecologie
Appliquee 14(1):193-219

Campbell SG, Flug M, and Hanna RB (2002)
Evaluating  water allocations  for  drought
management. In Proc. of the Second Federal

Interagency Hydrologic Modeling Conference,
Subcommittee on Hydrology of the Interagency
Advisory Committee on Water Information, July 29
- August 1, Las Vegas, NV, USA

Chapra SD (1997) Surface water quality modeling.
McGraw-Hill, New York

Cole TM, Wells SA (2008) User's guide for CE-
QUAL-W2: a two-dimensional, laterally averaged,
hydrodynamic and water quality model, version 3.5.
Washington, DC: U.S. Army Corps of Eng., Draft
File report, 20314-1000

Dai L, Dai h, Jiang D (2012) Temporal and spatial
variation of thermal structure in three Gorges
reservoir: a simulation approach. Journal of Food,
Agriculture & Environment 10 (2): 1174-1178

Degefu F, Mengistu S, Schagerl M (2011) Influence of
fish cage farming on water quality and plankton in
fish ponds: a case study in the Rift Valley and
North Shoa reservoirs, Ethiopia. Aquaculture 316:
129-135

Deus R, Brito D, Mateus M, Kenov |, Fornaro A,
Neves R, Alves CN (2013) Impact evaluation of a
pisciculture in the Tucurui reservoir (Para, Brazil)
using a two-dimensional water quality model.
Journal of Hydrology 487: 1-12

FAO (2006) FishStat Plus. Software, Rome, Italy

5] il Sl b v 5l slapo e b o pslite
)l dlb){o% i u;lzz,%)l.w eduw ul.)‘l.: u_n,S Ja.g.‘)m Do 3 9
4 285 )13 adlllas 3590 dake (45 (Sloadll g iy e
4Bl xezd el jl st S (ol yielyl Gl Sl mesd jslaie
Swamee and Tyagi (2000) Ly oas byme ol cuss
ol g ol plie I angy odlitul Cole 4 dng b 0,5 ool
356 adlas ol 53 ¢ 35)lb @lio ol 51 ddome e3liul Sl (3903
Sge 58 )5 e ol gle CbS n alo hyen ol
2 el ol cbale d o)l Jlas 4 oy b .8 )S 8 )y
‘_’)Lﬂ OYgab g olale glis i (gdse dlge Hb iljel 3l
3G Glgis 4 yaud clale bl cdl wlps goe BB L5
Wl e JB QLI g ol » 2Tl Slhadls
8l g dhe b e (S lulyd & laigS 4 el
@ ($39)9 yhud )l lade JymS amd oo U bawy g Ollllae
5 olale g odlizul 3)50 (gl Slge S35 By 5l ooy
2 S G Slgiee oyl asg g | 53959 (59 L 3

Sl dndly 48 )8 sy ol S i cleaas s don

ey > CE-QUAL-WZ. Jao 4w sloiblB ()3938)
Oygo & bl by Jlsle b oS by o)
Jsloee ST wile (s slad,Slos g0 ygkaie 4 Silogs]
e (loj s ol pisel 9 Sy lind) s30 S5 b
ligod Ny coutsS Sl Saa b el (295 ol
Jie ole bLo) sl opizmen a3l oul 3 ggy00
WEAP wile S5 o5 b s L CE-QUAL-W2
Glaal (o)l yee il (43,5 as )3 jglaie 4 ... s MODSIM
ety odn] Glble ol &S CGlwl (LS 5 jlke oS
L CE-QUAL-W2 Jus sle bl sl cpl 0 0gMe 23,5 0
4 3yl = Canj Jao b SALMOD aiile (SijglssT (slode
2ol gl g Seolodgpian oS bulys 536 b)) jolate
G ol abl gl Wlgie plale Sla g g9l (gl

22,5 slpguday
Chinok Salmon
Sacramento
Macrozoobenthos

Bioenergetics
Stockwell and Johnson
Algae-zooplankton-kokanee food web

S~ wWNE

yao b & D)Lo.w ‘Néb)',’b Jbe oyl ! Ui é!ua AR S
Volume 12, No. 3, Fall 2016 (IR-WRR)

sY



McKillip ML (2008) Coupling the hydrodynamic and
water quality model CE-QUAL-W2 with a multi-
trophic fish  bio-energetics model for lake
Roosevelt, Washington. Ph. D. Thesis Dissertation,
Portlan State University

Nash CE (2001) The net-pen Salmon farming industry
in the Pacific northwest. U.S. Dept. of Commer.,
NOAA Tech. Memo. NMFS-NWFSC-46

Rounds S, Sullivan A (2006) Development and use of
new routines in CE-QUAL-W?2 to blend water from
multiple reservoir outlets to meet downstream
temperature targets. Proceedings of the Third
Federal Interagency  Hydrologic  Modeling
Conference, April 2-6, Reno, Nevada, USA

Ruane RJ, Hauser GE, Sawyer AF (2013) Water
quality modeling as a management tool for Striped
Bass and Hybrid Striped Bass. American Fisheries
Society Symposium 80:161-179

Schladow SG, Hamilton DP (1997) Prediction of water
quality in lakes and reservoirs: Part 1l. model
calibration, sensitivity analysis, and application.
Ecological Modeling 96 (1-3):111-123

Soyupak S, Mukhallalati L, Yemisenm D, Bayer A,
Yurteri C (1997) Evaluation of eutrophication
control strategies for the Keban dam reservoir.
Ecological Modeling 97 (2): 99-110

Swamee PK, Tyagi A (2000) Describing water quality
with aggregate index. Journal of Environmental
Engineering 126(5):451-455

Wells V, Wells S (2012) CE-QUAL-W?2 water quality
and fish-bioenergetics model of Chester Morse lake
and the Cedar river. World Environmental and
Water Resources Congress (ASCE), May 20-24,
Albuquerque, New Mexico, USA

Zivic |, Markovik Z, Filipovic-rojka Z and Zivic M
(2009) Influence of a Trout farm on water quality
and macrozoobenthos communities of the receiving
stream (Tre$njica river, Serbia). International
Review of Hydrobiology 94(6): 673 —687

Guo L, Li Z (2003) Effect of nitrogen and phosphorus
from fish cage on the communities of shallow lake
in middle Yangtze river basin of China.
Aquaculture 226: 201-212

International Sturgeon Research Institute (Rasht)
(2008) Feasibility studies on potential breeding
Sturgeon aquaculture in Khouzestan province.
http://aeshilatahvaz.blogfa.com/post-153.aspx
(In Persian)

lzadi A, Hasani AS, Seyedi Ghomi SMK (2008)
Investment opportunities in aquaculture;
pisciculture activity on marine fish. Iran Fisheries
Organization, Technical Report of Fisheries (In
Persian)

Kerckhove DT, Smokorowski KE, Randall RG (2008)
A primer on fish habitat models. Canadian
Technical Report of Fisheries and Aquatic Sciences
2817

Khalife Nilsaz M (2010) Estimation of fish production
capacity in Abbaspour, Masjed-Soleyman, Karoun

I1l, Maroun, Dez, and Karkheh reservoirs in
Khouzestan province, 1" ranian National
Conference on Applied Research in Water

Resources,
Persian)

Kupren K, Mamcarz A, Kucharczyk D (2010) Effects
of temperature on survival, deformations rate and
selected parameters of newly hatched larvae of
three rheophilic cyprinids (genus leuciscus). Journal
of Natural Sciences 25(3): 299-312

Kunz MJ, Senn DB, Wehrli B, Mwelwa EM and Wuest
A (2013) Optimizing turbine withdrawal from a
tropical reservoir for improved water quality in
downstream wetlands. Water Resources Research
49 (9): 5570-5584

Leon LF, Lam DC, McCrimmon C, Swayne DA (2003)
Watershed management modelling in Malawi:
application and technology transfer. Environmental
Modeling and Software 18: 531-539

Mahab Ghodss Consulting Engineering, (2011)
Environmental impact assessment study on Tange-
mashoure dam and hydro power plant (In Persian)

May 10-12, Kermanshah, Iran (In

yao b & D)Lo.w ‘Néb)',’b Jbe oyl ! Ui é!ua AR S
Volume 12, No. 3, Fall 2016 (IR-WRR)

¢



