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1- Instream Ecological Water Demand
2- Tennant

3- Mean Annually Flow: MAF

4- Texas

5- Habitat Simulation
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3- Unregulated river
4- Weighted Usable Area: WUA
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1- Instream Flow Incremental Methodology: IFIM
2- Natural Flow Regime
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1- Annual Distribution Method: ADM
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1- Alberta
2- Habitat Suitability Index:HSI
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Table 1- Geographic location and characteristics of studty stations in Dinavar river
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Table 2- Ecological water demand of Dinavar river by tennant method during different periods (m®/s)
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Figure 4- Shows distribution water depth (a), Velocity flow (b) in the selected section of Dinavar river with River2D model
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Table 3- Hydraulic simulation calibration River2D model results

R? MAE RMSE
Water depth (m) (ye) oI es 0.976 0.017 0.019
Velocity (M/S) (456 p yie) Hb,s e puo 0.947 0.05 0.072
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Figure 6- Change of Weighted Usable Area (WUA) with time series of Capoeta trutta in natural flow regime Dinavar river
and changed flow regime (discharge from Jamishan dam)
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Figure 7- Curve of Discharge-Weighted Usable Area in different periods of life Capoeta trutta in Dinavar river
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Table 4- Analysis of habitat suitability for all target specie under multiple flow regimes as a percentage of maximum wetted

area

«®
Discharge (m®/s)

b o Coluw
Wetted area (m?)

(AU0) 06 ploobr  (RU) 6 plaolius
Capoeta trutta (juvenile) Capoeta trutta (adult)

OB wWwN - a b wN -

OB wN -

36/2
51/7
83/2
168/5
23716

36/2
51/7
83/2
168/5
23716

36/2
51/7
83/2
168/5
237/6

(oad o Cobune 103) 39290 oSy
Available habitat (% maximum wetted area)

38/2 1713
51/6 30/4
72/6 43/2
63/7 52/5
41/6 7213

(0 st Coline Mo p) gllas oKy j
Suitable habitat (% maximum wetted area)

28/4 15/3
43/2 36/4
57/6 42/5
51/2 56/2
37/4 28/7

(045 st Coluws 0p3) Jlosl g i ol
Optimal habitat (% maximum wetted area)

13/2 14/4
22/5 25/8
43/6 47/8
50/8 5217
31/6 22/4
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Figure 8- Distribution of suitability ecological flow amounts for upstream (a), middle (b) and downstream (c) sections of
Dinavar river

Coluws =00 (e jlasl hals Sj edlael LB colue
oad 4l Sl b dn da g b5 oS (G ealatl B
9 W39y > Bus &S (gl yiwd 3 o) (jee )b
U olRiuj pialS 30> (i 9 (S259lsST lasMe (ppioean
YO Jslro g Lain asls G5 gl oltuyj Johis &, luto
Lo FemAe s d g wyied ;d wglhae (ol jl Loy
8 5 gt i g gt & (S5 Carslan o
) 658 S 3 b slotisS o (plaolSiug; csl) Jpd
oo iawd 3 o j Casallan 5o doyd A=V e e g (ALSL ansly
55 L slatisS o lmoli; o) cblis Sl Hlsie 4
ol Se3s) o o o 5 il s LV Sl
Do 4iB)S )l )

Bl g5 & Jgaa 3 0l Giaghy Slusbre (olal
il (o) jlodlael b Jlo Jsbo 53 (S93dlsST ol oliee
s oY JBhe e (llae (sl ) S5 20> YO) ol
9 (45Bag) anl Loy 0355t 1) jou b olo 3 4l p St
e Caol (93958 slo 13 45l 1y S yie Y/AD Hlide iSlis
st cblis 5 piunsSl Ol il @ Jgia b Gellae
JoB cbles mdaw Joleo joud alag) o B alooluw &65
3y Ol (sl ollae ol S 203 VO) S5
oy Ao L) gl 5y cnin Y5 ol (Srigss] oy
2 53 839y Sl ailelujl cblis (gl (Wldg) (anb b2
2y 48,5

(7 JS3) (S3elssT wsllae Ol Gas gl S (g2
sla e s 55 g 550 4By, o B aleoluw (ol
5 el 455 Calisee (slaeyed jd (Ji9 odlaiwl BB Colue — 0o
Sble (5T by m) (RIPergenri lrolkingj 5
Jie ool wl by cewd il 5 (Slae cuwdYL (slaojl (gl
A SS90 Jedn) A b 4wl River2D  SJg)0 oS!
03gd 5o (S jab s cuwl ous 02l lis A S 40 oS ek lan
YIVY U <IN o ygied alBogy cundVl ojb 50 (559651 by
Q_x.i,a pred AV A RYAYA O 4)1>.)9) u.:l.m D)l) ‘d,ul) » ;»a.ia o
39l sl p o yio YIEY B /N yo Cand b o3b g 4l
Oy 48 295 o il A S 5l bl oyl ol 0003,5
e g cewdYL elaoils 1o jli 3y50 (SS5dST by Slas
.CA—AA’] )’L:j .))9_9 s)H.} 4_3[5.)9) w».)wl_{ O}l_g ).) ;é{}}‘}g]
obe Pl g s (n)5e8 5,8 Gl GlsSe e
e 456l .l odd Cpn @ildgy Cawd b 05l 55 (S54)sS]
Joslinal gl <oy BRIBIL Gl 5 )l Jad 5 o ool ol
il 9339y Cxino g u).w ‘d))ﬁu calise d)La.a dl)J u]
(wlale by 0e0ke) l39) (> (b s & Joi>
Sl (SielsST oglhae g Bl (b (ol 5o e 5 93
Jie g WIESS @l g9 ol Lo by 5l oel conday
Ot 6yl ods 03y LS (RIVEr2D oS 5 (65l dunis
Coluwe gl RIVEr2D o il oolitwl b (SS59068T 5Ly w25)
J.)L.aw w2 cbl.il'_mij uu.tbLf doyd u«:L.w‘ 2 )9 oslawl JJLQ



Voo i — 019,5 oY oled ¥ als (S g o 4y,

YAA

(A8l 2 o yio) illiseo (glayigy L yod ailidg) ailale (Su5olsST Blsa w5y 35510 U —0 g

Table 5-The estimation results of monthly ecological flow of Dinavar river with different methods (m®/s)

M::th MMF Q Tennant Q Texas QADM Q25% WUA Q 75% WUA MinEF Suitable EF
April 958 4.76 0.46 2.85 0.57 0.52 3.71 2.85 3.71
May cuigud,l 3.29 0.46 1.97 0.39 0.39 2.43 1.97 2.43
June sl 5 0.81 0.46 0.48 0.091 0.1 0.54 0.48 0.54
July s 0.29 0.46 0.17 0.032 0.071 0.14 0.17 0.46
August sl e 0.2 0.46 0.12 0.023 0.034 0.15 0.15 0.46
September 4 o5 0.16 0.46 0.09 0.01 0.038 0.12 0.12 0.46
October y . 0.21 0.15 0.08 0.025 0.05 0.17 0.15 0.17
November Ll 131 0.15 0.52 0.15 0.28 1.12 0.52 1.12
December 3 1.89 0.15 0.75 0.22 0.52 141 0.75 141
January (¢» 1.68 0.15 0.67 0.2 0.45 1.29 0.67 1.29
February e 2.22 0.15 0.88 0.26 0.48 15 0.88 15
March waul 3.63 0.15 2.17 0.43 0.87 2.64 2.17 2.64
Average ke 1.56 0.3 0.89 0.2 0.29 1.26 0.9 1.38
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Figure 9- Demonstration of different levels of ecological flow regime in and hydraulic indices important amounts in different
sections and the monthly periods of the Dinavar river flow regime in the biological periods of the target species
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Estimation of Optimal Release Flow Range from Jamishan Dam Considering
the Optimal Instream Ecological Water Demand for Conservation the Habitat
Potential of the Dinavar River
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Introduction: Hydrological variability is of great importance for water resources management. Analyzing
the instream environmental flow demand by coupling the hydrological cycle and the hydrodynamic process with
aquatic ecological processes at a watershed scale remains one of the most important yet most difficult issues.

Ecological water demand (environmental flow) refers to the typical—intra-annual and inter-annual natural flow
regime variability—which describes the quality, quantity, and timing of flow discharge required to preserve the
ecosystem and sustain essential services upon which human livelihoods and well-being depend. Therefore,
ecological water demand (EWD) should be considered as a constraint in water resource planning and
management.

Materials and Methods: Numerous methods and frameworks have been developed for establishing
ecological water demand at regulated rivers. Hydrologically-based ecological water demand methods, because of
their simplicity, data availability, and other economic and social aspects, remain the most applied ones. A
suitable range of discharges environmental flow Dinavar River was estimated using advocate statistical analysis
of hydrological methods Tennant, Annual Distribution Method, and Texas, coupled with habitat suitability
model using the program River2D to natural flow variability need. River2D is a two-dimensional, depth-
averaged hydrodynamic and fish habitat model widely used in environmental flow assessment studies. A detailed
digital model of the river channel and its surrounding area was developed, including all the morphological
characteristics of the river channel and its various sandy islets. Data collection was performed through GIS/GPS
mapping surveys, hydro-morphological measurements (water depth, flow, substratum type, etc.), and
electrofishing samplings at a microhabitat scale under different discharge conditions. Several different steady-
state hydraulic simulations were conducted under typical low flow conditions, producing water depth and water
velocity (direction and magnitude) maps for each discharge scenario, while results were verified with the use of
field measurements. In the next step, River2D was used for the fish habitat modeling of the study area, with the
application of fish preference curves developed specifically for the study area. Finally, the fish habitat modeling
was conducted for the Capoeta trutta (Heckel, 1843) species, divided into two life groups, forced under the flow
conditions. Also, the suitable level of ecological water demand and crucial values with different flow frequencies
were analyzed, including water level, water surface width, and Weighted Usable Area.

Results and Discussion: Results show that high environmental flow releases did not necessarily provide the
highest habitat availability and suitability at all seasons and fish life-stages. The adult life stage resulted in being
more vulnerable to water diversion, particularly during the spring season. Shallow-water hydromorphological
units suffered the highest habitat loss. Some of the environmental flow methods demonstrated inconsistent
results over seasons and fish life-stages by either allowing for higher environmental flow releases. Also, the

Weighted Usable Area -Discharge curve was calculated with the suitability index in medium flow conditions.
From the result, the Weighted Usable Area is changed according to flowrate. In the flowrate- Weighted Usable
Area/A graph, ecological flow can be determined at 1.38 m®s for Capoeta trutta (Heckel, 1843) species.
Ecological flows were calculated in the range 0.17-3.71 m®/s as the required discharge, which assures the
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welfare and sustainability of protected fish species populations. It was also noticed that low flow months (June to
November) required more proportions of mean monthly flow than high flow months (December to May). When
compared with flow-duration analysis, it is demonstrative that simulation results fitted EWD considering the
quantity of available habitat for fish species. Also, the results of the study indicated that monthly EWD had an
increasing trend during the flood season and a decreasing trend during the non-flood season in three sections at
different suitable levels. With the increase of suitable levels, the range of EWD in the three sections also
increased. The EWD and crucial values were the lowest in April with the smallest range and were the highest
from June to October.

Conclusion: The major finding of this research is that the estimated Suitable Range of Discharges could
better address environmental water requirements, rather than simply allocating single value minimum ecological
flows. Results reveal that the ecohydraulic modeling of river basins should be considered as an indispensable

component in sustainable water resources.

Keywords: Environmental flow, Suitability index, River2D, Weighted usable area



