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Article Info ABSTRACT
Article type: Background and Objectives: Environmental flow allocation of rivers is
Research Full Paper an overlooked factor in sustainable water resources management in Iran

and an undeniable necessity to preserve the ecosystems in the country's

. . . watersheds and also to prevent the destruction of wetlands and rivers
Article history:

Received: 04.15.2024 leading to lakes. In Iran, there is a need for much research in order to use
Revised: 07.19.2024 new, advanced and accurate methods in order to environmental flow
Accepted: 07.27.2024 evaluation and determine the validity of its use for rivers inside the

country, especially for rivers with high biological value species. The
objective of this research is to conduct an environmental flow evaluation of
Eceg’r‘:"?j:gjiic the Zayandehroud River using the RVA method and compare it with the
Habié t suitat;ility, hydrological met_hods of. Tennant, Arkansas a_nd the hydraulic method of
Hydraulic approach, the_wetted perimeter in or_der to detern_une _and suggest the best
Hydrological approach, environmental flow evaluation method in different areas of the

IHA software Zayandehroud River.

Materials and Methods: In the present research, the environmental flow
evaluation of Zayandehroud River was done using the RVA method and
compared with the methods of Tennant, Arkansas and wetted Perimeter
with the curve slope algorithm. The study area between Zayandehroud
Dam and Gavkhouni Wetland was determined and divided into three parts,
which include 8 hydrometric stations along the Zayandehroud River. The
flow statistical series used in this research is considered from the beginning
of the establishment year of hydrometric stations to the last year when data
were available, i.e. 2018, and the mean daily flow values for all existing
hydrometric stations in Zayandehroud River were collected from Isfahan
Regional Water Department. The flow data in this research was normalized
for each station from the year of its establishment to the last year when the
flow data was available and included in the calculations.

Results: Based on the evaluation of the results, the estimated
environmental flow in the hydraulic method is 70%, Arkansas 60%, RVA
49% and Tennant 26% of the mean annual flow. Tennant's method
practically considers a small percentage of the river flow for the river
environmental flow and it is definitely not enough. The methods of wetted
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perimeter and Arkansas also theoretically suggest reliable percentages for
the river environmental flow, Still, in terms of implementation and
considering the water fair allocation among all stakeholders, these two
methods are almost impossible to do. The RVA method provides a better
plan and has suggested a relatively more reasonable and feasible flow
percentage than other methods, which managers and experts should
consider for the allocation of environmental flow.

Conclusion: The suggested values of environmental flow with the methods
carried out in this research, especially the RVA method, for each area of
the river, are able to protect the flow natural regime to maintain the river's
ecological values and provide favorable conditions for aquatic species to
live. Therefore, the mentioned methods can be used in the management
affairs and executive programs of ecohydraulic engineers and specialists
according to their advantages and disadvantages and according to the
conditions of each project. Also, the results of this research help to estimate
a suitable environmental flow range for the Zayandehroud River and
consider it in the river restoration projects.
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Table 1. Information about hydrometric stations in the study area.
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Table 2. Suggested base flow regimes in Tennant's method to determine environmental flow.

(1) Obesb — g
Spring - Summer (%)

(1) Obss = 52l
Autumn — Winter (%)

Ok o s
Flow Description

50

40

30

S

Excellent

<
Good

JsS b6
Acceptable

S g o (So5dssde slalilas,
BE) salaul Ls‘J’ (5)'1‘)%):“:"3 63 gl>ee Ui'ﬁ) (YY)
5,555 5 Cblis 45 el sl ekl
s faS B s s s b St S
Ui'j) ool 4.;(2'-2)) “:“'ij'i"u A.JJ‘ slaal )‘ L;v.:.lo
5 ol a3l 0L Al Ve LT 4 Bla- RVA
Y s Sdumm ) a3 es g S
L YO s, 5L 5 Sl 31 a,lkal Gl >l
WS 340 g0 slgdy ew S e eslital Lo )3 VO
oo Sl Sa Ol mle aan g Sl b S
e 6 TTHA oyl 6l lis w555 45 5,8
S5 b Lild s bl w8 4 0K
S5 Sl sl e CdSl Ol il
sl ab slie edgdome 53 anw g 5l
23 55h s Sl oS wlisg, SIS Sy anms
Slaoals Slgle 5 sls L3 b s Ll
OsponS L (IHA) S5 05500 e o)
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Table 3. Statistical characteristics of flow in selected study stations.
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Figure 2. Comparison of observed and normalized data of Zayandehroud river flow.
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Table 4. Environmental flow estimation of Zayandehroud river by Tennant method.
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Figure 3. Monthly environmental flow distribution diagram of Zayandehroud river using Tennant's method
in acceptable status.
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Table 5. Environmental flow estimation of Zayandehroud river by Arkansas method.
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Figure 4. Monthly environmental flow distribution diagram of Zayandehroud river using Arkansas's method.
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Table 6. The results of IHA parameters changes in RVA method for Zayandehroud river.
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Figure 5. A) Hydrological alterations of IHA monthly parameters in the Zayandehroud river
B) Monthly flow alteration in pre-impact and post-impact periods.
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Figure 6. Monthly environmental flow distribution diagram of Zayandehroud River with RVA method
in pre-impact and post-impact periods.
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Figure 7. Cross section of study stations in Zayandehroud river.
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Figure 8. Dimensionless curves of Flow - Wetted perimeter in study stations in Zayandehroud River.
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Table 7. The results of wetted perimeter method in selected sections in study stations.
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Figure 9. Comparison of mean monthly flow with the wetted perimeter method at Zayandehroud River.
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Table 8. Comparison of the monthly environmental flow distribution of the methods introduced in this research.
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