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Abstract

In many countries, especially developing countries, due to data
shortage and costly environmental studies, simple hydrologic
methods, such as the Tenant and Q¢s methods, are main
methods for determining environmental flow requirements. In
this study, it was shown that employing these methods could
lead to results which do not comply with ecological conditions
of rivers. For illustrating difficulties in providing required data
for running physical habitat simulation models the River2D as
a 2D hydraulic model was used. The ecological regime of the
studied river resulted from River2D was completely different
from the outcomes of the two aforementioned hydrologic
methods. The RVA method was investigated based on the
assumption that the method is as simple as the other hydrologic
methods while it is capable of giving results as precise as
habitat simulation models. In the case study, the situation of
the river based on the suggested EF by the Tenant and Qgs
methods was shown and it was illustrated that the monthly
ecological flow determined via River2D was captured by the
upper and lower limits of the RVA method. Moreover, it was
concluded that using monthly median flow instead of mean
monthly flow is preferable in the presence of skewness.
Finally, it was determined that the discharges prescribed by
River2D could not be supplied in all months, while the RVA
minimum monthly environmental flows could satisfy all the
necessary conditions for conserving biotic and abiotic habitat
in the study river.
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Table 1- Mean monthly discharge of the Kazemroud river

Month Oct. Nov. Dec. Jan. Feb.

Mar. Apr. May June  July  Aug.  Sep.

Discharge
(cumecs)

3.00 3.01 3.01 22 2.53

3.85 3.86 2.29 123 114 073 153
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Table 2- Different types of flows in rivers and their importance in ecosystem performance
(Zarakani et al., 2017)

(zarakani et al., 2017) (IHA (g gl ) piummwsST 3 ,5os 13 L & (pl Cuodl g &ilddg, Uy ilisee glgil -Y Jgua

Environmental Flow Component

Importance in ecosystem

Monthly Low Flow
Extreme Low Flows

High flows

Providing adequate and suitable habitat

Providing minimum habitat for living creatures including plants, preys

and predators for short time

Establishing macro habitat through shaping main channel and
providing/establishing normal water quality condition

Small floods: Washing bed sediment; Large floods: connecting main

Floods

channel and floodplain to enhance aquatic life and saving life in

floodplain in order to saving life in main channel

.(Nikghalb and Shokoohi, 2012; Schwartz Neff, 2011)
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Table 3- Suggested discharges in the Tenant method as percent of MAF (Tenant, 1976)
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Description of flows

October—March

April-September

Flushing or maximum
Optimum range
Outstanding

Excellent

Good

Fair or degrading
Poor or minimum
Severe degradation

200%
60-100%

40% 60%
30% 50%
20% 40%
10% 30%
10% 10%

0-10%
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Table 4- Mean and Median flow, low and high boundaries of RVA (m?3/sec)
(m3/sec) RVA (g cmly 9 YU 3995 9 (500l 5 wibio )l > -F Jo»

Non-parametric method

Parametric method

. RVA boundaries RVA boundaries

Month Median - Mean -
Low High Low High
October 2.01 1.169 2.598 3.705 1.271 6.914
November 1.82 1.318 2.805 4.037 2.737 6.688
December 1.97 1.645 3.676 3.167 1.694 4.64
January 2 1.484 2.648 2.413 1.266 3.56
February 2.8 1.883 4.284 3.885 1.771 5.999
March 3.39 3.028 5.558 5.021 2.121 7.921
April 4.15 2.063 5.548 4.204 1.673 6.735
May 0.73 0.5956 1.184 1.675 0.6 3.451
June 0.575 0.4428 0.6622 0.7286 0.4059 1.051
July 0.47 0.3628 0.7172 0.9898 0.3735 2.001
August 0.54 0.4284 0.6288 0.6322 0.2549 1.009
September 1.28 0.872 1.603 2.35 0.7353 3.965
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Fig. 2- Skewness of Kazemroud monthly discharges
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Table 5- The River2D suggested ecological regime (cms)
(m3/s) River2D (g3l aibdlo SU3590951 025, -0 Jguo
Month Oct.  Nov.  Dec. Jan. Feb. Mar. Apr. May June July  Aug.  Sep.
Environmental -, oy 545 545 19 206 277 275 183 116 09 058 127

Flow (m®/sec)
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