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A Study on Restoration of Upwelling-Zone for Spawning Redds of Ayufish in the Tenryu River
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Synopsis

Spawning redds of Ayufish (Plecoglossus altivelis) have been degraded by decrease in
sediment supply and increase in turbidity derived from reservoir sedimentation in the
lower reaches of the Tenryu River, Japan. We conducted a series of habitat surveys in
the two reaches of the Tenryu River to seek the spawning redds and suitable physical
conditions. Then, we found the spawning redds of the fish in the upwelling-zones of
hyporheic water in the secondary channels. Based on the results of habitat survey, we
conducted an experiment in the Tenryu River in order to create a new riffle connected
with upwelling-zone of hyporheic water. The work resulted in successful creation of
upwelling zone and we found the spawning redds of Ayufish in the new riffle, whereas
no spawning redds were found in riffles in the main channel.
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Fig. 1 The research area in the Tenryu River Japan
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Fig. 2 Habitat name of upstream and downstream of
16.4km
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Fig. 3 Comparison of riverbed softness measured by
Shino (2013)
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Fig. 5 Comparison of Dissolved Oxygen (DO) at surface
(2013)
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Fig. 6 Comparison of Dissolved Oxygen (DO) at
interstitial layer (2013)
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habitats of riffles
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-~ Sediment diameter 20-50 mm

Fig. 17 Four spawning redds were found
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Table 1 Comparison of discharge measured on 10, 25
October and 5, 12 November

10/10 10/25 11/5 11/12
Q-upstream 19.65 m’/s  6.89 m’/s 5.26 m’/s
Q-midstream 19.41 m’/s  6.20 m’/s 4.56 m¥/s
Q-downstream  16.03 m¥/s  4.11 m’/s 3.43 m’/s
From sand bar ~ 0.104 m%/s  0.0545m’s  0.0415m’s  0.0626 m’/s
From water 0.0153 m’/s  0.0157 m%s  0.0369 m’/s
Supply canal
10m lower 0.122 m’s  0.0849 m’/s  0.0858 m’/s  0.125 m%/s
New riffle 0.146 m’/s 0.242 m’/s 0.0255 m¥/s
Kashima 202 m’/s 119 m/s 89.5 m’/s 246 m’/s
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Fig. 18 Comparison of riverbed softness measured by
Shino (2015)
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Fig. 19 Comparison of Dissolved Oxygen (DO) at
surface (2015)
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Fig. 20 Comparison of Dissolved Oxygen (DO) at
interstitial layer (2015)
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Fig. 21 Alternate bars and double row bars in Tenryu
River 0-18km
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Fig. 22 Spatial distribution of spring-fed channels in
2007, 2011 and 2012 (upper 9-18km and lower 0-9km)
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Table 2 The number of spring-fed channels in 20017,
2011 and 2012

200 2011 2012
Side pool 19 25 22
Wando 21 15 16
Total 40 40 38
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Table 3 The History of spring-fed channels (0-9km)

Table 4 The History of spring-fed channels (9-18km)

2007 2011 2012
habitat 7520m/s 3700mi/s
Side pool al
Side pool a2 .
Alternate bar a1 | endo @!
Side pool a21 o+ —
Wando a2 [ E———
Wando a21 ——
Side pool a3 . >
Wando a3 .-
Side pool a4 [ ——
Altornate bar a2 | Wando a4 —
Wando a23 o —— >
Side pool a22 [ — .
Wando a22 —
Wando a31 e
Double row bar al_|Wando a32 e
Side pool a5 . —
Side pool a6 - >
Alternate bar a3 |Wando a5 . >
Wando a6 . : >
Side pool 23 —— >
Wando a7 - >
Wando a8 >
Side pool a24 >
Alternate bar a4 Side pool a25 o
Side pool a26
Wando a24
Wando a9 —
Double row bar a2 |Wando a25
Side pool a31 -
Side pool a7 >
Side pool a8
Side pool a9
Side pool a10
Side pool at1
Side pool a13
Wando a10 L —
Side pool al4
Alternate bar a5 |20 Poo! 212
Wando al 1 -y
Side pool a29
Wando a12
Side pool 33 <
Side pool a27 . >
Side pool a28
Wando 226 . ———— —
Side pool a32 [ ——
Wando a27 — —
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Table 5 Change of the number of spring-fed channels by

2007 . 2011 E 2012
C;:"l:aotb] . 7520m/s 3700m/s flood
Alternate bar b1 |Side pool b21 >
Wando b21 . > 7,520m>/s 3,700m?/s
Side pool b1 — >
Alternate bar b2 j;::d*;j: b2 i — Disappear 17 (11) 5(1)
e Formed newly 18 (9) 3(2)
N e e . Deformation 8 (6) 5(1)
Side pool b24 ¢«
Side pool b31 L — —— No change 15 (4) 29 (12)
Wando b22
Side pool b3 o«
Side pool b4 [ —
e oo 5 = i HR
Alterate bar bé Wendo b2 p—" 7,520 m3/s & 3,700 m3/sDukKIZ &k DAL & il
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Fig. 23 The location of spring-fed channels formed
newly by flood
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Fig. 24 Relationship between wavelength of sand bar and
change of spring-fed channel by flood
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