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Influence of Flow Discharge on the Migration Number of Wild Amphidromous Ayu-FISH
in the Yodo River
- Consideration on Increasing Method of Wild Amphidromous Ayu-FISH -
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Synopsis

Proliferation of sea-run population is necessary for increasement of Ayu-fish resources
in the Yodo River. In order to increase the sea-run population, we investigated a suitable
drifting route of the larval fish from the Yodo River to the Osaka Bay, and found that the
larvae drifting through the Okawa River via Kema Water Gate are far more in population
than those through the Shin Yodo River via Yodo River Barrage, although the number of
fry fish migrating upstream is much more through Yodo River Barrage than Kema Water
Gate. This result indicates that proliferation of sea-run population is possible if the flow
diversification increasing discharge to the Shin Yodo River were adopted by the River
Bureau.
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Fig. 2 Image of Life history of Ayu-fish
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Fig. 4 Estuary of the Yodo River and survey point
for larval drift of Ayu-fish
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Fig. 3 Life history of Ayu-fish and change of number of individuals
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Fig. 5 Changes in migrate number of Ayu-FISH
in Yodo River Barrage
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Fig. 7 Situation of capture by surf net
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Fig. 8 Situation of capture by customized net for
Fishway

Fig. 9 Extracted saccular otolith
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Table 1 Data collection period corresponding to
the life history of Ayu-fish

Division Period

Spawning(all) Previous year 9/1~12/31
Initial Previous year 9/1~10/31
Mid Previous year 11/1~11/30
Late Previous year 12/1~12/31

Larva and Juvenile | Previous year 11/1~3/31
Juvenile 1/1~3/31

Migration 3/1~7/31
Initial 3/1~4/20
Peak 4/21~5/20
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Table 2 Collection number and Estimated value of larval drift of Ayu-fish

Yodo River Barrage Kema
Summary item year Total
Right bank | Left bank Subtotal | Water Gate
. 2018 — 49 49 541 590
Collect b

OTECHON IUIDET 019 9 70 79 104 183
Estimated value 2018 — 43,890 43,890 1,543,846 1,587,737
2019 6,989 16,458 23,447 317,435 340,881
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Fig. 10 Damaged larval drift (Collected at
Kema-Water Gate on 2018/11/11)
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Fig. 11 Changes in number of larval drift Ayu-
fish at Yodo River Barrage and Kema Water gate
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Fig. 12 Changes in flow discharge at Yodo River Barrage and Kema Water Gate
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Fig. 14 Comparison of migrate numbers between
Kema Water Gate and Yodo River Barrage
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Fig. 15 Relationship between control time of
regulation gate in previous December and ratio of
migrate number
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Table 3 Correlation coefficient between the number of migrate numbers, the ratio of migrate numbers in

the previous year, and the hydraulic data of Yodo River Barrage

2011 2012 2013 2014 2015 2016 2017
Numbers of migration at the Yodogawa-Ozeki wier 1,525,196 31,615 155,594 333,189 336,454 | 1,093,071 152,973
Ratio of Numbers of migration in previous year 0.02 4.92 2.14 1.01 3.25 0.14
Yodogawa-Ozeki |Spawning(all) Previous year 9/1~12/31 23.8 45 43.26 4.44 18.05 23.34 77.5
wier Initial Previous year 9/1~10/31 168.7 4.5 148.02 4.44 37.18 54.73 108.02
Mid Previous year 11/1~11/30 26.04 18.05 47.1 7.49 34.47 13.6 226.69
Late Previous year 12/1~12/31 7.93 42.37 22.48 31.33 28.09 49.63 20.6
Larva and Juvenile Previous year 11/1~3/31 101.22 81.41 58.32 138.8 58.62 86 122.54
‘]uvenile 1/1~3/31 158.47 118.88 74.3 220.75 76.98 124.95 122.93
Migration 3/1~6/30 249.59 70.12 79.05 200.08 153.25 94.25 229.52
Initial 3/1~4/20 251.86 80.79 121.07 254.49 71.67 122.4 162.08
Peak 4/21~5/20 214.12 54.72 90.73 203.45 98.29 108.2 217.26
Kema-Suimon Spawning (all) Previous year 9/1~12/31 86.4 91.5 112.7 92.5 71 71 71.1
floodgates Initial Previous year 9/1~10/31 89.3 91.9 112.3 100.45 71.1 71.1 71.1
Mid Previous year 11/1~11/30 86.87 89.3 109.48 83.55 66.29 68.18 74.34
Late Previous year 12/1~12/31 80.74 97.51 109.77 99.44 67.53 69.35 70.43
Larva and Juvenile Previous year 11/1~3/31 89.36 98.47 109.57 100.65 68.65 72.69 71.13
‘]uvenile 1/1~3/31 93.16 101.86 109.53 106.76 69.81 75.52 70.3
Migration 3/1~6/30 91 89.27 79.67 76.56 69.73 72.87 71.33
Initial 3/1~4/20 95.81 96.46 91.3 85.15 70.72 76.91 71.55
Peak 4/21~5/20 91.33 94.98 82.31 79.41 70.89 74.44 71.22
Operation times | Spawning(all) Previous year 9/1~12/31 1757 1035 2380 1065 1667 1847 2280
of regulate gates Initial Previous year 9/1~10/31 1333 652 1204 612 982 1287 1216
Mid Previous year 11/1~11/30 217 113 675 50 281 132 713
Late Previous year 12/1~12/31 207 270 501 403 404 428 351
Larva and Juvenile Previous year 11/1~3/31 2444 2245 3103 2578 2398 2584 2789
‘]uvenile 1/1~3/31 2020 1862 1927 2125 1713 2024 1725
Migration 3/1~6/30 2781 1068 2346 2866 2706 2547 2848
Initial 3/1~4/20 1212 657 1086 1221 1053 1213 1195
Peak 4/21~5/20 1910 765 1727 1887 1772 1808 1913
2018 2019 Number of migration Ratio of Number
Numbers of migration at the Yodogawa-Ozeki wier 34,785 264,216 |Correlation Correlation
p-value p-value
Ratio of Numbers of migration in previous year 0.23 7.60|coefficient coefficient
Yodogawa-Ozeki |Spawning(all) Previous year 9/1~12/31 2.88 19.3 -0.01 97% 0.02 97%
wier Initial Previous year 9/1~10/31 250.54 52.24 0.09 81% -0.11 80%
Mid Previous year 11/1~11/30 4.31 39.08 -0.21 59% -0.21 63%
Late Previous year 12/1~12/31 5.55 10.11 0.03 94% -0.20 63%
Larva and Juvenile Previous year 11/1~3/31 7.3 20.41 0.31 42% -0.33 42%
‘]uvenile 1/1~3/31 8.88 11.84 0.41 28% -0.31 46%
Migration 3/1~6/30 45.76 - 0.46 25% -0.17 71%
Initial 3/1~4/20 16.13 - 0.55 16% 0.30 52%
Peak 4/21~5/20 20.16 - 0.46 25% 0.05 91%
Kema-Suimon Spawning(all) Previous year 9/1~12/31 70.8 71.16 -0.09 82% 0.17 69%
floodgates Initial Previous year 9/1~10/31 71.1 71.17 -0.05 90% 0.15 73%
Mid Previous year 11/1~11/30 63.16 71.19 -0.02 95% 0.22 60%
Late Previous year 12/1~12/31 63.85 68.89 -0.16 68% 0.10 81%
Larva and Juvenile Previous year 11/1~3/31 64.67 69.62 -0.01 97% 0.10 81%
‘]uvenile 1/1~3/31 65.44 68.76 0.04 92% 0.06 89%
Migration 3/1~6/30 69.54 - 0.37 37% 0.08 87%
Initial 3/1~4/20 68.56 - 0.28 51% 0.35 44%
Peak 4/21~5/20 68.97 - 0.27 52% 0.09 85%
Operation times | Spawning(all) Previous year 9/1~12/31 1415 1846 0.12 76% 0.39 34%
of regulate gates Initial Previous year 9/1~10/31 1288 1124 0.42 26% 0.24 57%
Mid Previous year 11/1~11/30 52 541 -0.24 54% 0.41 31%
Late Previous year 12/1~12/31 75 181 0.02 95% 0.10 81%
Larva and Juvenile Previous year 11/1~3/31 331 880 0.26 50% -0.11 80%
‘]uvenile 1/1~3/31 204 158 0.39 30% -0.29 48%
Migration 3/1~6/30 1289 - 0.48 23% 0.38 40%
Initial 3/1~4/20 246 - 0.52 19% 0.50 26%
Peak 4/21~5/20 557 - 0.50 20% 0.49 26%
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Table 4(1) Correlation coefficient between the number of migrate numbers, the ratio of migrate numbers

in the previous year, and the water quality data in Osaka Bay

2011 2012 2013 2014 2015 2016 2017
Number of migration at the Yodogawa-Ozeki wier 1,525,196/ 31,615 155,594| 333,189 336,454|1,093,071| 152,973
Ratio of Number of migration in previous year 0.02 4.92 2.14 1.01 3.25 0.14
Water 0.7m |Spawning(all) Previous year 9/1~12/31 19.7 20.91 20.16 20.06 20.56 20.17 19.92
temperature Initial Previous year 9/1~10/31 23.92 25.93 24.1 24.37 23.54 24.52 23.76
Mid Previous year 11/1~11/30 20.39 18.76 18.94 18.94 19.73 17.34 19.08
Late Previous year 12/1~12/31 14.78 13.11 13.59 12.41 15.46 15.54 13.2
Larva and Juvenile |Previous year 11/1~3/31 12.91 12.97 12.64 12.35 13.92 12.18 12.13
‘Juvenile 1/1~3/31 9.74 9.98 10.22 10.1 11.49 10.83 9.42
5.0m |Spawning(all) Previous year 9/1~12/31 20.33 21.19 20.48 20.43 20.87 20.67 20.35
Initial Previous year 9/1~10/31 24.45 25.91 23.96 24.54 23.61 24.7 23.82
Mid Previous year 11/1~11/30 21.1 19.24 19.76 19.62 20.22 18.09 19.91
Late Previous year 12/1~12/31 15.46 13.78 14.35 12.86 16.06 16.38 13.93
Larva and Juvenile  |Previous year 11/1~3/31 13.26 12.67 13 12.6 14.2 12.52 12.36
‘]uvenile 1/1~3/31 9.85 10.1 10.28 10.15 11.59 10.98 9.27
7.5 m |Spawning(all) Previous year 9/1~12/31 20.46 21.24 20.54 20.55 20.96 20.84 20.45
Initial Previous year 9/1~10/31 24.45 25.79 23.84 24.55 23.62 24.72 23.8
Mid Previous year 11/1~11/30 21.19 19.48 19.9 19.88 20.34 18.23 20.07
Late Previous year 12/1~12/31 15.76 13.98 14.66 13.08 16.33 16.71 14.23
Larva and Juvenile  |Previous year 11/1~3/31 13.43 13.46 13.12 12.74 14.35 12.69 12.5
‘]uvenile 1/1~3/31 10.01 10.23 10.33 10.21 11.71 11.08 9.35
Salinity 0.7m |Spawning(all) Previous year 9/1~12/31 28.96 27.58 28.59 29.67 29.73 27.62 28.81
Initial Previous year 9/1~10/31 28.99 28.31 28.76 29.84 29.33 24.37 29.14
Mid Previous year 11/1~11/30 29.09 29.68 28.44 29.94 30.36 28.4 28.25
Late Previous year 12/1~12/31 28.82 24.12 28.41 29.07 29.81 29.6 28.68
Larva and Juvenile |Previous year 11/1~3/31 28.53 25.23 28.82 28.55 29.42 28.98 28.24
‘Juvenile 1/1~3/31 28.24 23.34 29.09 27.9 28.98 28.73 28.08
5.0m |Spawning(all) Previous year 9/1~12/31 30.7 30.82 31.13 31.23 31.45 31.08 31.46
Initial Previous year 9/1~10/31 31.22 31.24 31.66 31.51 31.46 30.75 32.2
Mid Previous year 11/1~11/30 30.55 30.98 30.53 31.23 31.75 29.79 30.94
Late Previous year 12/1~12/31 30.27 29.81 30.67 30.65 31.14 31.46 30.51
Larva and Juvenile |Previous year 11/1~3/31 30.69 30.57 31.05 30.86 31.27 31.1 30.8
‘Juvenile 1/1~3/31 30.87 30.68 31.35 30.8 31.16 30.97 30.85
7.5 m |Spawning(all) Previous year 9/1~12/31 30.36 31.43 31.52 31.52 31.83 31.39 31.84
Initial Previous year 9/1~10/31 30.5 31.66 32 3177 31.87 30.97 32.49
Mid Previous year 11/1~11/30 30.06 31.24 30.96 31.53 31.93 29.99 31.32
Late Previous year 12/1~12/31 30.52 31.16 31.12 31 31.66 31.87 31.06
Larva and Juvenile |Previous year 11/1~3/31 30.89 26.97 31.51 31.27 31.72 31.53 31.25
‘Juvenile 1/1~3/31 313 23.74 31.83 31.27 31.68 31.41 313
DO 0.7m |Spawning(all) Previous year 9/1~12/31 46.85 74.67 80.1 84.67 74.58 57.75 79.39
saturation Initial Previous year 9/1~10/31 74.54 58.83 65.97 81.46 67.22 24.53 70.98
Mid Previous year 11/1~11/30 6.65 85.36 84.39 85.11 69.13 83.85 81.53
Late Previous year 12/1~12/31 58.06 95.49 103.77 90.78 94.16 93.02 93.86
Larva and Juvenile  |Previous year 11/1~3/31 79.48) 101.47| 105.84 95.71 95.1} 104.25] 103.37
‘Juvenile 1/1~3/31 111.47| 108.91] 113.71| 100.94| 103.89] 108.79| 114.04
5.0m |Spawning(all) Previous year 9/1~12/31 72.72 67.28 73.09 66.58 65.87 67.75 61.8
Initial Previous year 9/1~10/31 52.53 50.97 54.85 51.7 52.84 53.79 45.33
Mid Previous year 11/1~11/30 70.13 81.01 76.01 73.93 73.54 79.3 68.16
Late Previous year 12/1~12/31 95.46 86.08 106.16 89.49 84.31 82.55 88.04
Larva and Juvenile |Previous year 11/1~3/31 93.63 84.73] 103.72 85.96 82.59 87.68 86
‘Juvenile 1/1~3/31 100.91 85.5| 112.12 88.82 84.93 89.75 91.3
7.5 m |Spawning(all) Previous year 9/1~12/31 71.17 61.43 53.52 61.44 60.48 60.62 55.56
Initial Previous year 9/1~10/31 52.55 43.96 37.43 44.02 45.29 46.05 39.79
Mid Previous year 11/1~11/30 72.59 77.79 60.2 70.73 71.49 80.15 59.86
Late Previous year 12/1~12/31 88.46 79.99 78.72 87.6 80.06 75.93 82.45
Larva and Juvenile |Previous year 11/1~3/31 86.49 78.37 79.88 82.33 78.9 80.28 78.48
\Juvenile 1/1~3/31 90.49 78 86.84 84.47 80.92 81.98 83.37

— 351 —




Table 4(2) Correlation coefficient between the number of migrate numbers, the ratio of migrate numbers

in the previous year, and the water quality data in Osaka Bay

2018 2019 [Number of migration Ratio of Number
Number of migration at the Yodogawa-Ozeki wier 34,785 264,216|Correlation Correlation
R p-value X p-value

Ratio of Number of migration in previous year 0.23 7.60|coefficient coefficient
Water 0.7m  |Spawning(all) Previous year 9/1~12/31 20.64 21.12 -0.57 11% 0.26 53%
temperature Initial Previous year 9/1~10/31 23.92 24.5 -0.18 64% -0.01 99%
Mid Previous year 11/1~11/30 19.41 20.13 0.02 95% 0.18 67%
Late Previous year 12/1~12/31 15.39 15.67 0.33 39% 0.32 44%
Larva and Juvenile |Previous year 11/1~3/31 13.82 14.5 -0.25 51% 0.31 45%
‘]uvenile 1/1~3/31 11.41 12.21 -0.19 63% 0.50 21%
5.0m |Spawning(all) Previous year 9/1~12/31 20.92 21.34 -0.42 26% 0.25 55%
Initial Previous year 9/1~10/31 23.8 24.2 0.09 81% -0.13 76%
Mid Previous year 11/1~11/30 20.13 20.84 0.04 91% 0.24 57%
Late Previous year 12/1~12/31 16.01 16.39 0.34 37% 0.34 41%
Larva and Juvenile |Previous year 11/1~3/31 14.21 14.8 -0.16 68% 0.38 35%
‘Juvenile 1/1~3/31 11.61 12.24 -0.16 69% 0.46 25%
7.5 m |Spawning(all) Previous year 9/1~12/31 20.98 21.4 -0.36 35% 0.26 54%
Initial Previous year 9/1~10/31 23.69 24.06 0.15 70% -0.16 70%
Mid Previous year 11/1~11/30 20.32 21.03 0.01 99% 0.23 58%
Late Previous year 12/1~12/31 16.27 16.69 0.35 36% 0.35 40%
Larva and Juvenile |Previous year 11/1~3/31 14.38 14.95 -0.23 56% 0.30 46%
Juvenile |1/1~3/31 11.76)  12.33 -0.14 72% 0.44 28%
Salinity 0.7m |Spawning(all) Previous year 9/1~12/31 29.25 29.61 -0.16 68% 0.18 66%
Initial Previous year 9/1~10/31 28.3 29.22 -0.39 30% -0.04 93%
Mid Previous year 11/1~11/30 30.04 29.77 -0.30 44% -0.14 74%
Late Previous year 12/1~12/31 30.35 30.14 0.21 59% 0.35 40%
Larva and Juvenile |Previous year 11/1~3/31 30.11 29.65 0.12 5% 0.38 36%
‘]uvenile 1/1~3/31 30.05 29.45 0.14 2% 0.40 32%
5.0m |Spawning(all) Previous year 9/1~12/31 31.27 31.54 -0.53 14% 0.29 49%
Initial Previous year 9/1~10/31 31.03 31.57 -0.44 24% 0.03 94%
Mid Previous year 11/1~11/30 31.48 31.35 -0.60 9% -0.20 63%
Late Previous year 12/1~12/31 31.54 31.67 -0.03 93% 0.47 24%
Larva and Juvenile |Previous year 11/1~3/31 315 31.51 -0.25 51% 0.46 26%
‘]uvenile 1/1~3/31 315 31.51 -0.29 46% 0.54 17%
7.5 m |Spawning(all) Previous year 9/1~12/31 30.95 31.79 -0.63 7% 0.28 50%
Initial Previous year 9/1~10/31 30.1 31.86 -0.46 21% 0.18 67%
Mid Previous year 11/1~11/30 31.76 31.72 -0.83 1% -0.14 74%
Late Previous year 12/1~12/31 31.85 31.71 -0.31 42% 0.20 64%
Larva and Juvenile |Previous year 11/1~3/31 31.86 31.85 0.17 67% 0.39 34%
‘Juvenile 1/1~3/31 31.89 31.95 0.24 54% 0.40 33%
DO 0.7m |Spawning(all) Previous year 9/1~12/31 83.86 85.99 -0.92 0% 0.14 4%
saturation Initial Previous year 9/1~10/31 78.26 77.15 -0.35 36% -0.01 98%
Mid Previous year 11/1~11/30 83.48 96.8 -0.77 2% 0.64 9%
Late Previous year 12/1~12/31 95.24 92.34 -0.81 1% 0.13 76%
Larva and Juvenile |Previous year 11/1~3/31 103.7| 103.31 -0.70 4% 0.32 44%
‘]uvenile 1/1~3/31 113.36| 109.26 -0.03 93% 0.02 97%
5.0m |Spawning(all) Previous year 9/1~12/31 64.06 85.99 0.15 70% 0.93 0%
Initial Previous year 9/1~10/31 59.75 70.82 -0.11 79% 0.74 4%
Mid Previous year 11/1~11/30 49.69] 124.58 -0.02 97% 0.80 2%
Late Previous year 12/1~12/31 86.44 77.54 0.08 83% -0.00 99%
Larva and Juvenile |Previous year 11/1~3/31 81.96 94.73 0.18 63% 0.77 2%
Juvenile |1/1~3/31 91.17]  90.71 0.20 61% 0.44 28%
7.5 m |Spawning(all) Previous year 9/1~12/31 65.71 55.78 0.59 10% -0.58 13%
Initial Previous year 9/1~10/31 55.35 45.36 0.38 31% -0.25 56%
Mid Previous year 11/1~11/30 66.21 60.07 0.47 20% -0.37 36%
Late Previous year 12/1~12/31 85.62 71.48 0.20 60% -0.72 4%
Larva and Juvenile |Previous year 11/1~3/31 81.87 76.17 0.66 5% -0.41 31%
‘]uvenile 1/1~3/31 85.79 83.16 0.48 19% 0.32 44%
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Table 4(3) Correlation coefficient between the number of migrate numbers, the ratio of migrate numbers

in the previous year, and the water quality data in Osaka Bay

2011 2012 2013 2014 2015 2016 2017

Number of migration at the Yodogawa-Ozeki wier

1,625,196/ 31,615 155,594| 333,189| 336,454/1,093,071 152,973

Ratio of Number of migration in previous year

0.02 4.92 2.14 1.01 3.25 0.14

Chlorophyll |0.7m |[Spawning(all) Previous year 9/1~12/31 13.72 11.03 5.47 6.12 6.93 6.22 5.1
a Initial Previous year 9/1~10/31 8.08 16.4 5.98 8.5 9.62 7.47 6.69
Mid Previous year 11/1~11/30 19.98 5.68 3.42 5.67 3.42 1.45 3.89

Late Previous year 12/1~12/31 13.31 5.64 6.47 1.74 4.92 4.96 3.14

Larva and Juvenile |Previous year 11/1~3/31 11.7 6.32 7.26 5.34 7.39 8.28 7.29

‘Juvenile 1/1~3/31 8.34 6.77 8.82 6.44 9.54 9.62 9.88

5.0m |Spawning(all) Previous year 9/1~12/31

2.4 3.47 2.34 5.99 2.93 2.75 2.63

Initial Previous year 9/1~10/31

2.84 3.68 1.77 2.92 2,77 2.28 2.75

Mid Previous year 11/1~11/30 2.44 2.97 2.66 3.13 2.29 1.37 2.06
Late Previous year 12/1~12/31 1.92 3.54 3.15 15.12 3.84 3.28 2.93
Larva and Juvenile |Previous year 11/1~3/31 4.31 3.82 5.36 12.26 4.38 4.46 8.83
‘Juvenile 1/1~3/31 5.77 4.2 7.02 14.38 5.25 4.95 13.17

7.5 m |Spawning(all) Previous year 9/1~12/31

1.58 1.87 1.34 2.87 1.92 2.31 1.97

Initial Previous year 9/1~10/31

1.22 1.57 1.05 2.26 1.56 2.21 171

Mid Previous year 11/1~11/30 1.45 2.23 1.83 5.39 1.86 1.79 1.6
Late Previous year 12/1~12/31 2.07 2.13 1.43 1.6 2.66 2.42 2.86
Larva and Juvenile |Previous year 11/1~3/31 3.26 2.43 3.37 4.83 4.87 3.25 3.91
‘Juvenile 1/1~3/31 4.28 2.6 4.54 5.74 6.62 3.58 5.06
2018 2019  |Number of migration Ratio of Number
Number of migration at the Yodogawa-Ozeki wier 34,785| 264,216|Correlation Correlation
- — - . p-value . p-value
Ratio of Number of migration in previous year 0.23 7.60|coefficient coefficient
Chlorophyll |0.7m |Spawning (all) Previous year 9/1~12/31 5.32 5.95 0.57 11% -0.31 46%
a Initial Previous year 9/1~10/31 6.52 6.01 -0.15 70% -0.49 22%
Mid Previous year 11/1~11/30 4.25 7.76 0.63 % 0.33 42%
Late Previous year 12/1~12/31 3.98 4.08 0.72 3% 0.17 69%
Larva and Juvenile |Previous year 11/1~3/31 8.51 7.19 0.76 2% 0.01 97%
‘Juvenile 1/1~3/31 11.49 8.08 -0.04 93% -0.21 61%
5.0m |Spawning(all) Previous year 9/1~12/31 2.83 2.47 -0.18 64% -0.23 58%
Initial Previous year 9/1~10/31 2.64 1.95 -0.06 87% -0.79 2%
Mid Previous year 11/1~11/30 2.79 2.59 -0.50 17% -0.07 88%
Late Previous year 12/1~12/31 3.23 3.33 -0.16 68% -0.05 91%
Larva and Juvenile |Previous year 11/1~3/31 7.87 4.42 -0.30 44% -0.28 50%
‘]uvenile 1/1~3/31 11.16 5.4 -0.33 39% -0.33 42%
7.5 m |Spawning(all) Previous year 9/1~12/31 2.25 1.64 -0.07 86% -0.40 32%
Initial Previous year 9/1~10/31 2.12 1.33 -0.06 88% -0.45 27%
Mid Previous year 11/1~11/30 1.69 1.72 -0.16 67% -0.07 87%
Late Previous year 12/1~12/31 3.03 2.16 -0.11 1% -0.51 19%
Larva and Juvenile |Previous year 11/1~3/31 3.43 3.6 -0.10 79% -0.03 94%
’]uvenile 1/1~3/31 4.15 4.73 -0.10 80% 0.05 90%
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Fig. 16 Flow distribution of Yodo River Barrage (2016)
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