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(Materials and Method)
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 During the experiment, water samples were taken for sediment
concentration analysis using a specifically designed instrument
[23].

. e particle tracking velocimetry method was performed aided by
the 2D-PTV algorithm for extracting the velocities from the
sequential digital images (e.g. Nikora, Nokes, Veale, Davidson, &
Jirka, 2007). Its application was limited to the low concentration
particle-laden flows (Nezu & Sanjou, 2011).

e The probe was calibrated by previous experimental results of
different sediment sizes (Huang et al., 2015).
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* Experiments were conducted in a glass-walled recirculating flume
of 14m length, 0.5m width and 0.6m depth, located at the State
Key Laboratory of Hydro-science and Engineering, Tsinghua
University, China.

e 39 ST s dasl i g0y o O, 5 bl s 3550 )3

* After 15 days of biofilm growth, a mature biofilm was formed on
the bed surface.
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1 (a) Schematic of experimental flume showing narrow, transition, and wide portions; (b) view of narrow portion of
flume showing the sediment bed, a laser light source (also shown in the photograph), a camera, and a data

F}:oce%silrlﬁ)PC; (c) sediment concentration sampling performed by a right-angled copper tube at a specified depth
ere 0.
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2.1 Mathematical Models

Two mathematical models of reservoir operating model and optimal regional allocation are
coupled to derive optimal release and reservoir storage.

2.1.1 Model for Reservoir Operation Optimization

The continuity equation for a single reservoir is written as follows:

St + 1t — Ry — Ef = S (1)
~——_ I

Where S,=0 egmnmg storage-during time period t, Sy =ending storage during time period t,
I=inflow durnn e period t, E, toMg time period ;¢ ~release during time

period t. During operation of reservoir, hedging rules might be activated, when shortages occur
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* Case Study

Zayandeh-rud basin 1s located in the central part of Iran as it i1s shown
in Fig. 1. The Zayandeh-rud River is the main resource of water for
irrigation demands of the basin as well as domestic and industrial
demands of the Isfahan metropolitan area. Zayandeh-rud reservoir
with a volume of 1,470 million cubic meters me
reservoir on the Zay andeh-rud River. The total annual average inflow
to Zayandeh-rud reservoir i1s about %%)Ogin_lllm_auble—meters of
Wthh an average annual flow of 600 million cubic meters is
transferred from the adjacent Karoon River basin. More than 70 % of
water demand 1n Zayandeh-rud basin 1s related to agricultural section.
There are 4 strategic crops in the basin including wheat, barely,
alfalfa, Sugarbeet and potato. The irrigation season of the basin starts
from October and ends on October of the next year. The crops grown
are supplied with irrigation water from Zayandeh-rud reservoir
especially in spring and summer seasons when 11ttle or no rainfall 1s

received. Annual hydroclimatologic data of Zayandeh-rud basin for
the 29-year period of 1971 to 1999 are used in this study.
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(Results)
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