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Figure 1- Location of Karkheh Catchment in Iran

(Left), Studied river reach of Karkheh (Right)
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Table 1- Characteristics of Karkheh Reservoir Dam
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Figure 2- Karkheh Reservoir Dam
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Figure 3- PayePol hydrometric station in upstream of studied river reach
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Figure 4- Abdolkhan hydrometric station in downstream of studied river reach
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Table 2- Manning roughness coefficient estimated by various empirical formulas
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Table 3- Defined dischar ges of PayePal Station on Karkheh River beforereservoir dam construction
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Defined Discharge (m’/s)

Jslas los ale lawge

o Bl ikl gio oSl

Minimum Mode Median Mean Mean+Standard Deviation Maximum

16 70 117 220

492 4440

5w e Slas] 5l o b S Al dasuin s 23 -€ Joun
Table 4- Defined dischar ges of PayePol Station on Karkheh River after reservoir dam construction
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Defined Discharge (m’/s)
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Figure 5- Mean monthly dischar ge of PayePol Station before and after Karkheh Dam construction
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Figure 6- Mean annual dischar ge of PayePol Station before and after Karkheh Dam construction
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Figure 7- Instantaneous maximum dischar ge of PayePol Station before and after Karkheh Dam construction
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Figure 8- Water level profiles of Karkheh River for minimum defined discharge
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Figure 9- Water level profile of Karkheh River for mean defined discharge
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Figure 10- Water level profile of Karkheh River for maximum defined discharge
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Figure 11- Water level of PayePol Cross Section for minimum defined discharge
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Figure 12- Water level of Abdolkhan Craoss Section for minimum defined discharge
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Figure 13- Water level of PayePol Cross Section for mean defined discharge
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Figure 15- Water level of PayePol Cross Section for maximum defined discharge
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Figure 16- Water level of Abdolkhan Cross Section for maximum defined discharge
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Figure 17- Flow velocity of Karkheh River in all cross sectionsfor defined dischar ges before and after Karkheh Dam
construction

29y ylim dLoul a8 ol odel dgmg 4 die oyl > (SISt
2 Mo alogl g aslBagy by alado | 0 b Al Wl
Mo O-.’.l sader 5Ly sloolSiws! 9 ‘_;Bl.w);.] S s

ROW
= (oelie @5 3 Gl colue b 0l glate o

oS 590 Aan Mo VA JS5 )3 65 4y g sl 039y 458 &g,
k;Jal_{,_’;_\w)'l A Coud M@b}\g}é;ﬂ» AWG:J 5O

2,1 355 (¢ bolixe

il jlax 48,5 alhag) (23 (A5 Cunl g elal 4 25 L

otz o glar S g olie G ol Wl g (e s
4_31>39) e lise élol_o.c )0 d)‘ﬁuy»)) )Ua.u\ 4)l>)9) L«w).)u»l)
ablio )3 Jlglyd Mo jop el dllane cpl & 5yl 3429 45,8
as S asbog) gl haes Jds 40,5 oo ailig) cilise
‘J)Lgb olKiu! dlox u'""“"j solKiw] Jowe 43 A>)§ g,
5 it 450g; 5l ddlaie ol o s ey ialS sals



YV ailog) (Slgpimd sl yialyly g ol bl p S5 sloouw Slaot ol i

Before Dam After Dam
Construction Construction
16 M3ls o Dlast LI ——5MIIS us Sl am 220 MIs s Dozl LI —— 94 MIS h Sl m 4440 M3JS e D! LI =553 M3IS o it an
- 180 700 6000
Lo 160 1 s00 ]
& | § o | e | I
o 120 | ¥ 1 4000 ‘ |1J
E %. 100 l‘ ._"r 400 II| | :»., 3000 IJ- | i \ | .'u JH ill‘l I
3 3 \ - AN
30 2 300 2 1Ll A [ A
B4 os0 | I % a0 teteenae L e A Al s 3 2000 '.Jrf':";h.nﬂrlnp'l. o S
& >l ) ]l A b L 5 ATITATIN Ay Tl 7 W LA - WM h" "qr"| lfll LN L A W
=¥ Y AT LA e ¥ ARV pfeirpapany Sl s, M
o YN 0 v
FR8NRRRBIAZ2ORSRRNN FRRERERYCBAEIRIRREN FRRERERBEARESRIRRENN
(Reald) Samsd ol 31 alold (o ahd ) S i 31 Ald (FealF) Sl sl 3 alold
Distance from downstream (km)

P35 dw Calw 5l g o dwasie sl 95 gl A S gblio 3 (b ja Sl Ol puii  Jode — VA JSUS
Figure 18- Flow area of Karkheh River in all cross sectionsfor defined dischar ges before and after Karkheh Dam
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Figure 19- Width of water surface of Karkheh River in all cross sections for defined dischar ges before and after Karkheh
Dam construction
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Table 5- Percent values of hydraulic parameters of Karkheh River in all cross sections for maximum, mean and minimum
defined dischar ges before and after Karkheh Dam construction
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Introduction: The critical role of the rivers in supplying water for various needs of life has led to
engineering identification of the hydraulic regime and flow condition of the rivers. Hydraulic structures such
dams have inevitable effects on their downstream that should be well investigated. The reservoir dams are the
most important hydraulic structures which are the cause of great changes in river flow conditions.

Materials and Methods: In this research, an accurate assessment was performed to study the flow regime of
Karkheh river at downstream of Karkheh Reservoir Dam as the largest dam in Middle East. Karkheh River is the
third waterful river of Iran after Karun and Dez and the third longest river after the Karun and Sefidrud. The
Karkheh Dam is a large reservoir dam built in Iran on the Karkheh River in 2000. The Karkheh Reservoir Dam
is on the Karkheh River in the Northwestern Khouzestan Province, the closest city being Andimeshk to the east.
The part of Karkheh River, which was studied in this research is located at downstream of Karkheh Reservoir
Dam. This interval is approximately 94 km, which is located between PayePol and Abdolkhan hydrometric
stations. In this research, 138 cross sections were used along Karkheh River. Distance of cross sections from
each other was 680m in average. The efficient model of HEC-RAS has been utilized to simulate the Karkheh
flow conditions before and after the reservoir dam construction using of hydrometric stations data included
annually and monthly mean discharges, instantaneous maximum discharges, water surface profiles and etc.
Three defined discharges had been chosen to simulate the Karkheh River flow; maximum defined discharge,
mean defined discharge and minimum defined discharge. For each of these discharges values, HEC-RAS model
was implemented as a steady flow of the Karkheh River at river reach of study. Water surface profiles of flow,
hydraulic parameters and other results of flow regime in HEC-RAS model were obtained for the conditions
before and after the construction of the Karkheh Reservoir Dam and then it was reviewed and analyzed.

Results and Discussion: By exploiting the Karkheh Reservoir Dam, the river flow was changed from the
natural condition to the regulatory situation. The results indicate that the river flow was considerably declined
because the regulatory effect of the reservoir dam which has contributed to the great alternations at hydraulic
parameters of the river. For example, the mean annual discharge of the Karkheh River shows 44pecent reduction
during the time period of simulating (after the dam construction in comparison with the natural river flow before
construction of reservoir dam) in PayePol hydrometric station. Flow velocity of Karkheh River is influenced by
discharge, slope of the river channel and geometry of cross section. By increasing the river flow, the flow
velocity has increased and there is a significant difference between pre and post-dam condition at the mean
velocity of river flow in different sections. The flow area is directly influenced by river discharge and there is a
significant difference in the maximum defined discharge before and after dam construction. The width of water
surface is a parameter of the geometric situation of the river cross section that also shows the maximum width of
the cross sections, passing discharge through the desired cross section. Since Karkheh River has a relatively
large water surface width, it has a high wetted perimeter. For this reason, the Karkheh river hydraulic radius is
usually low. The significant reduction of all these quantities is for reduction of flow rate by construction of
Karkheh Reservoir Dam. Studying the water surface profiles represents reduction of water level in the
longitudinal profile of Karkheh River and water level of hydrometric stations by construction of the Karkheh
Reservoir Dam. Also, due to the reduction of the discharge in the downstream of Karkheh Dam, all hydraulic
parameters of the river such as flow velocity, flow area, width of surface water, hydraulic depth, shear stress and
the hydraulic radius have been changed. In general, it can be concluded that the construction of a large dam such
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as Karkheh Reservoir Dam has a significant effects on the flow regime conditions at river downstream. Our
survey would be helpful for environmental, geological and ecological experiments on effects of dam
construction and for engineering next hydraulic structures on such rivers.
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