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Introducing a Holistic Ecological Model under
Data Shortage for Determining River
Ecological Water Requirements
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Abstract

River flow regime is dynamic and comprises different
characteristics. Low flows, small floods, and high floods are
among the most important components of the regime and play
special roles in retaining the river in a healthy condition.
Allocating the minimum environmental flow as a fixed
figure, disregarding these important components of the river
regime, is common in river management in the country. The
present research, noticing the imposed danger to environment
through such policies and using the ideas embedded in
Building Block Method (BBM) as a holistic method, obtained
the river environmental flows under the condition of data
shortage. The employed criteria used in this research for
defining the required thresholds to achieve the proper regime
were; providing living creatures in the river with appropriate
hydraulic conditions, retaining river bed morphology,
protecting main channel shape, saving riparian vegetation
cover, and coinciding with the watershed climate. Based on
the results, wetted perimeter technique was employed when
supplying drinking and industrial water, a combination of
historical minimum discharge and Q95 was used when
supplying agricultural water, a 2-year flood was used for
saving river morphology and flushing sediment from its bed,
and a 5-year flood was employed for supplying water to the
river flood plain. As the main achievement, this research
introduced a comprehensive ecological regime defining the
required thresholds for a healthy river in an IWRM
framework.
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Fig. 1- Four components of river regime
(shokoohi and hong, 2011) Lailddg, 25, ;3 sadlive BB o wisy ule —) JSS

Table 1- Different types of flow in rivers and their importance in ecosystem performance (adapted from
Anonymous, 2009)
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Environmental Flow
Component

Importance in ecosystem

Monthly Low Flow

Providing adequate and suitable habitat

Extreme Low Flows

Providing minimum habitat for living creatures including plants, preys and predators for

short time
. Establishing macro habitat through shaping main channel and providing/establishing
High flows - i,
normal water quality condition
Small floods washing bed sediment; Large floods connecting main channel and
Floods floodplain to enhance aquatic life and saving life in floodplain in order to save life in the

main channel
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Table 3- Results of the Tenant Method
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Table 2- Monthly discharge of the Azaroud River (Dinarsara station)
(1w 5 U3 0lns]) 39,151 aili a9, ailidle 21T Joua

Oct. | Nov. | Dec. | Jan. | Feb. | March | April | May | June | July | Aug. | Sep. | Annual
Mean
Discharge | 3.7 | 2.48 | 2.63 | 2.24 | 2.63 | 347 | 441 | 352 | 282 | 231 | 1.61 | 2.17 | 2.85
(m¥S)
Coeff. Of Var. | 1.7 | 0.44 | 0.56 | 0.46 | 0.38 | 0.44 | 047 | 052 | 0.45 | 0.5 | 0.48 | 066 | 04
Max(ggjggafge 279 | 566 | 737 | 52 | 494| 769 | 928 | 92 | 546 | 6.13 | 408 | 7.32| 635
M'”'(r[;'sjg;‘arge 041|090 | 0.79 | 0.49 | 1.04 | 1.00 | 1.13 | 1.19 | 059 | 0.94 | 0.07 | 0.03 | 1.24
Vol.
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Table 4 — Discharges with the exceedance probability of 60%, 70%, and 80%
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Month Oct. March

Probability of occurrence equal/greater | 60% | 70% | 80% | 60% | 70% | 80%
Discharge 116 | 5.82 | 4.07 | 458 | 3.78 | 2.90
(m®/S)
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