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Abstract

Background and Objective: Water resource development plans have several environmental impacts,
the most important of which are natural river flow change and downstream surface reduction of flow.
Estimation of the environmental flow required for the health of rivers and downstream ecosystems are
of particular important. A sustainable strategy is a revision of the allocation of water for various uses
and an increase in the share of the environmental flow from the current 10% to (20-40%) annual yields
of rivers. The main objective of this study was to evaluate the monthly distribution of the
environmental flow of an indicating river with a permanent flow (Alandachay river) using existing
hydro-ecological methods.

Method: In this paper, seven hydro-ecological methods were used: (1- Tennant; 2- Tessman; FDC 4-
Smakhtin 5- FDC shifting 6-DRM; 7- Water-quality method called Q-relation). The results of
environmental estimation of Alandachay River were calculated using different methods.

Findings: According to this paper, the environmental law of the Alandachay river in the FDC shifting
method and with acceptance of the river conditions at the minimum ecological status acceptable
(environmental management class C), at hydrometry station, average annual flow rate was estimated
to be 1.56 cubic meters per second, which considering the amount of environmental water, the highest
calculated amount of all seven methods and was calculated 0.39 by using Tennant method. The other
remaining methods were between these methods.

Discussion and Conclusion: The results of this paper show the accuracy of the FDC shifting method
with the environmental class C at the studied station at 1.56 cubic meters per second as the bio-
management class. These results show that quick methods of calculating the environmental flow used
in Iran are mainly applied without considering the environmental conditions. This greatly reduces the
accuracy of the results and even yields the opposite results.

Key words: Environmental Flow, Eco-hydrological Methods, River, Alandchay.
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Figure 1. Location of Alandchay and Gothor Chay hydrometric stations in West Azarbaijan province
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Table 1.Biological Information for Alandchay River
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Table 2. Statistical characteristics of annual and monthly discharge of Badalan hydrometric station (1353-1394)

ooy Bl | oy yiSlas | lwgioons | by
-/$4 o/ VY VIAY Ao
<Y V- OA ATE oLl
-/£aY ONAY VIFA N
<10¥ Y/ ats @
<170 OIYEY VIOA ol
-13Y \lAlas A Sl
AN \AlAts $IYA 25958
AN \ATRAS YYD Coigas)|
V-0 Y04 AV sls 5
<% VEIVY \AR %
IV AAY Yo, ol 1o
JAn \YIA \fAxe 3R
-13Y YN Y/a¥ Yo

a5l s ol oS aes sl MAR LY. 5 LT 5 e

D9 5
5o eladl Lo(VaAs) Tessman :Tessman i,
Loge 5l oS5 5 Tennant iy, JLad slaolpiin
(MAF) sUls oL buge ¢ (MMF) alale b ,>
5348 3,8 ol 53 950 aliale By JBloas (s sl

o ) ol &gy ] ol Y IS

ocums s 0l e 5 ooliiwl )90 Lo,
Sy ,(14v#) Donald Tennant :Tennant b,
@ By baoale sl 5 090 et by s
D09y oy 0,5 Byme «TENNAND L «Lliged i,
ol Olged bl ol bwgie I Al slans)s
5 ooyl (V) 5 Ve Dosd so sloiiny aorecans)
sl WL sy50 Lwgie) MAR 7 Ve Jo3 16 cll>




OLe2 g b jem

A9 olo g0 AN o loud (o ) buxo (55919550 g pale Y.

als
als
EF=0.4MMF [¢—— MMF=0.4MAF
-1

}

EF=MMF

Tessman g & (haammocums ) b 2 cmasd & slzgld -¥ S

Figure 2. Flowchart for determination of environmental flow by Tessman method
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Table 3. Estimation of maximum environmental flow using Smakhtin method
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Table 4. The environmental flow of the Alandchay River by using the Tenant method for the Badalan station
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Table 5. The environmental flow of the Alandchay River at the station in this study using Tessman method
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Table 6. Curve Indicators of Continuous Annual Flood Alandchay River Station
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Table 7. Curve Indicators for Continuity of the Monthly Stock of the Badalan Station
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Table 8.Environmental water requirement of Alandchay River at the station in this study with Smakhtin method
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Figure 3. Continuity curve of the environmental flow and transverse shifts at the badalan station at the
Alandchay River

FDC-Shifting (g, b slaadl 4oy, (ammocum j & 5L -3 Jgua

Table 9. Environmental water requirement demand of Alandhay River by using FDC-Shifting method
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Figure 4. Changes in the time series of the monthly environmental flow of the class ¢ from the Badalan-
Alandchay station




o2 g 5bjgm A9 olo po0 AN 0 Lo (e ) Jruxo (5591905 g pole \litg

@l gyl Ay sl DRM g 5mg) 0 053 Joo o] )3 s3leidnn (e Ol Ghey onl bl 2
Db A _SidsS| oS s sl DRM sy, 51 Jeol> C i) e S 5 bangie Ll o sloatll Yo,
Sl 0ol &Ll Ve Jgaz o Yoy oK) (sl y VYIEE Jome aill jo coSoyin VOF solpin by 5o

ol Gl 3,91 514 ¥UB L ol Jlos 50 caSe e ygubes

DRM (s, b slzaidl ails0g) (anmocaws j ©F ki Ve Jour
Table 10 .Environmental water requirement of Alandchay River by using DRM method
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Table 11 . The monthly distribution of environmental flow from the DRM method in the B / C class for the
Alandchay River
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Table 12. Physical and chemical parameters of Alandchay River
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Table 13.Information needed to calculate the environmental flow of the Alandchay River using water quality (Q
relation)
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Table 14. Comparison of proposed values of environmental flow of Alandchay River from different methods
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Figure 5. Results of different methods for the Badalan Alandachay Station
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