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Table S1: Characteristics of the studied reservoirs, lakes and water intakes. 

Water body Coordinates of the water intake Square,km2 Volume,
km3 

Depth, m 
Water exchange 

rate/year 

Distance (m) from 
water intake to 

mean maximum 
surface botto

m 

Lake Nero 57°12'30.7"N 39°29'14.5"E 51.7 0.08 1.5 4 0.2 0 0 

Lake Pleshcheevo 56°47'54.3"N 38°43'23.5"E 51.8 0.58 11.2 25 3.0 0 0 

Lake Lozsko-Azatskoe 59°54'27.6"N 37°41'46.7"E 36.2 0.19 5.3 34 0.6 0 0 

Sheksninskoe 
reservoir  

Shipping-lock 59°14'12.5"N 38°29'49.1"E 
1665 6.52 3.9 26 0.7 

2 21 

HPP 59°14'12.7"N 38°29'40.9"E 13 1 

Ivan’kovskoe reservoir 56°44'07.5"N 37°07'15.2"E 3278 1.12 3.4 20 13.0 9.5 0.5 

Ozerninskoe reservoir 55°44'50.9"N 36°09'45.9"E 0.023 0.14 6.3 21 1.7 16 0.5 

Volgogradskoe reservoir 48°49'40.3"N 44°40'09.1"E 3.117 31.45 10.1 40 8.0 17.2 3 

Kapchagaiskoe  reservoir 43°55'16.5"N 77°05'48.8"E 1847 2.81 15.0 40 2.0 16 0 

Usn’-Khantaiskoe   reservoir 68°05'21.2"N 87°46'45.8"E 21200 235 11.1 50 13.0 13 3 

Tsimlyanskoe reservoir 47°36'32.8"N 42°06'41.5"E 2700 23.8 8.8 35 0.9 15 3 

Al. Stamboliiski reservoir 43°07'25.4"N 25°10'16.8"E 10.86 0.22 20.5 46 1.6 26 1 

Mostishte reservoir 49°23'40.0"N 16°00'55.2"E 0.86 0.01 12.1 35 5.0 27 1 

Nurek reservoir 38°22'12.9"N 69°20'51.5"E 98 10.5 107 300 22.9 50 240 
 

 

 



 

Figure S1: Scheme of the ecological zones of reservoirs and lakes. 
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Figure S2: Schemes of interaction of the water intake (hydraulic funnel – red line) with adjacent ecological zones. Calculation of the Eco-Hydraulic 
Patterns of Interaction (EHPI) between water flow and ecological zones was done on the basis of these data for each water intake. See Pavlov et al., 
2002 for more details. 
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Table S2: Spectra of the Eco-Hydraulic Patterns of Interaction (EHPI) between water flow and ecological zones – relative investment, % of each zone 
to the total water abstraction. The data were used for the cluster diagram and bars of the Figure 1 in the manuscript. See Pavlov et al., 2002 for more 
details. 

 

Lake/ 

reservoir 
Water intake 

Ecological zones 

Littoral   Sublittoral  Epipelagic   Bathypelagic   Bathyal   

Nero River source 100 0 0 0 0 

Pleshcheevo River source 60 40 0 0 0 

Lozsko-Azatskoye River source 15 50 35 0 0 

Sheksninskoe 
Shipping-lock 13.0 35.0 52.0 0.0 0.0 

HPP 0.0 14.5 28.0 28.9 28.6 

Ivan’kovskoe HPP 0.0 11.9 28.9 29.8 29.5 

Ozerninskoe HPP 0.0 12.8 21.6 32.8 32.8 

Volgogradskoe HPP 0.0 0.4 33.2 33.2 33.2 

Kapchagaiskoe HPP 0.0 0.4 33.2 33.2 33.2 

Ust’-Khantaiskoe HPP 0.0 0.3 34.8 34.8 30.0 

Tsimlyanskoe HPP 0.0 0.0 26.9 38.5 34.6 

Al. Stamboliiski HPP 0.0 0.0 0.0 50.8 49.2 

Mostiste HPP 0.0 0.0 0.0 53.8 46.2 

Nurek. HPP 0 0 0 100 0 

 



 

Table S3: Data on the selective removal (SR-index) of fish from different ecological groups for Figure 2 (upper panel).Types of the Eco-Hydraulic 
Patterns of Interaction (EHPI) between water flow and ecological zones are indicated. Data from Pavlov et al., 1981; 1985; 1988; 1991; 2002. 

 

Ecological groups of fishes (I, 
II, III). 

Fish species 

Types EHPI 
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Littoral - I 

I Blicca bjoerkna 0.80 0.40 0.75 0.67 0.08 0.50  0.20   0.00   

I Carassius carassius 0.40 0.47            

I Scardinius erythrophthalmus 1.00 0.13  1.00 0.05         

I Abramis brama 0.80 0.60 0.00 0.44 0.20 0.80 0.00 0.00 0.60  0.11  0.40 

I Tinca tinca 0.80 1.00            

I Gobio gobio  0.80            

I Rutilus rutilus 0.60 0.67 0.75 0.52 0.10 0.10 0.20 0.30  0.10 0.37  0.00 

I Carassius auratus  0.53         0.00   

I Lepomis gibbosus            0.00  

I Cobitis taenia   0.80 0.75           

I Esox lucius 1.00 0.93 0.50 0.00 0.00 0.00 0.00 0.00  0.00 0.00   

I Leuciscus idus 0.80 0.60  0.52 0.02         



Ecological groups of fishes (I, 
II, III). 

Fish species 

Types EHPI 
 

1 2 3 3 4 4 4 5 5 5 5 6 6 

Name № 

La
ke

 N
er

o 

La
ke

 
Pl

es
hc

he
ev

o 

La
ke

 Lo
zs

ko
-

Az
at

sk
oe

 

Sh
ek

sn
in

sk
ii 

Sh
-lo

ck
 

Sh
ek

sn
a 

HP
P 

Iv
an

ko
vs

ka
ya

 
HP

P 

Oz
er

ni
ns

ka
ya

 
HP

P 

Vo
lg

og
ra

d 
HP

P 

Ka
pc

ha
ga

i H
PP

 

Us
t-K

ha
nt

ai
 

HP
P 

Ts
im

ly
an

sk
ay

a
HP

P 

Al
.S

ta
m

bo
lii

sk
i 

HP
P 

M
os

tis
ht

e 
HP

P 

Pelagic - II 

II Gymnocephalus cernuus 0.40 0.47 1.00 0.48 0.78 0.60 0.60 0.60    1.00 1.00 

II Clupeonella cultriventris        0.60   0.58   

II Lota lota 0.00 0.00 0.25 0.44 0.53     1.00    

II Coregonus peled   0.50       1.00    

II Coregonus sardinella  0.47  0.33 0.69     1.00    

II Alosa kessleri        1.00   1.00   

II Osmerus eperlanus   0.50 0.15 0.70 1.00  0.50      

II Silurus glanis 0.40          0.00   

II Sander lucioperca 0.20  0.25 0.59 1.00 1.00 0.40 0.90 1.00  0.37 1.00 0.70 

II Pelecus cultratus    0.30 0.42      0.26   

Ubiquitous - III 
III Perca fluviatilis 0.60 0.47 0.75 0.85 0.82 0.60 1.00 0.90 0.80 0.80   0.80 

III Alburnus alburnus 1.00 0.60 0.50 0.89 0.30 1.00 0.20 0.30   0.26   

 

 

 

Table S4: Data for Figure 2 (lower panel) – types of EHPI (% of water intake) for the studied lakes and reservoirs. 



Types 
EHPI 

Ecological zones 

Littoral   Sublittoral   Epipelagic   Bathypelagic   Bathyal   

1 100 0 0 0 0 

2 60 40 0 0 0 

3 14 42.5 43.5 0 0 

4 0.0 13.0 26.2 30.5 30.3 

5 0.0 0.3 32.0 34.9 32.7 

6 0.0 0.0 0.0 52.3 47.7 

 

 

 

 

 

 

 

 

 

 

 

Table S5: Data for Figure 3.  3A - Index of 
selective removal (SR-index, mean + SE). 



Ecological groups of fish 

Type EHPI 

3 4 

Lock HPP 

Littoral 0.52±0.13 0.08±0.03 

Pelagic 0.38±0.06 0.69±0.08 

 

 

Data for Figure 3B – concentration of emigrants through the Sheksninskii Shipping-lock and HPP, ind/m3.   

Mean diel concentration of emigrants through the Sheksninskii Shipping-lock and HPP, ind/m3.  

Water intake April May June July 

Shipping-lock 0.0000 0.0000 0.0010 0.0009 0.0008 0.2750 0.3800 0.4850 0.2520 0.2310 0.0790 

HPP 0.0030 0.0005 0.0010 0.0030 0.0020 0.6300 0.9630 1.3120 1.2630 1.0490 0.2350 

 

Mean diel concentration of emigrants through the Sheksninskii Shipping-lock and HPP, ind/m3. 

Water intake August September October 

Shipping-lock 0.0620 0.0030 0.0020 0.0010 0.0007 0.0004 0.0005 0.0006 0.0004 

HPP 0.0930 0.0870 0.1030 0.0920 0.0630 0.0050 0.0070 0.0060 0.0040 

 

Table S6: Data for Figure 4 – ratio of concentrations of migrants (Cmigr ) and inhabitants(Cinhab) for two types of EHPI (type 2 – Lake Pleshcheevo; 4 – 
Sheksninskaya HPP). Emigration Index, EI = Cmigr / Cinhab. Data from Pavlov et al., 1985; 1991. Each value of the EI-index shown in the table is the 
result of averaging from two values.  



EI 
 

Fish 
species 4 type EHPI 2  type 

EHPI 
 

Perch 0.2606 0.0808 
 

Roach 0.1786 0.0000 
 

Bleak 0.0531 0.0000 
 

Bream 0.0089 0.0000 
 

 

 

 

 

 

 

 

 

 

 

 

Table S7: Data for Figure 5 – vertical distribution and emigration of fish through the Shipping-lock and HPP of the Sheksninskaya power plant. Data 
from Pavlov et al., 1991; 2002. 



Vertical distribution of fish, % at each depth from the total 
number in the water column. 

 

Emigration of fish, % of the diel total through 
the two types of intakes.  

Fish species Depth, m Day Night   Lock HPP 

Sander lucioperca 

9.5 11.5 51.9  Day 69 24 

4.5 31.7 34.2  Night 31 76 

0.45 56.8 14.0     

Osmerus eperlanus 

9.5 47.6 24.7  Day 34 71 

4.5 27.2 33.2 
 

Night 66 29 

0.45 25.2 42.1 
    

Alburnus alburnus 

9.5 1 17.9  Day 85.6 29.6 

4.5 1 26.8  Night 14.4 70.4 

0.45 98 55.4     

 

 

 

 

 

 


