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Study to predict how distribution and biomass of fish species in rivers change
with climate change

Inui, Ryutei
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We attempted to predict the effects of climate change on the distribution

and biomass of various fish species by creating a fish distribution prediction model using the
results of environmental DNA analysis and water temperature data. A distribution prediction model
for Oncorhynchus masou was developed using the results of quantitative PCR analysis and water
temperature data. The results showed that a 1° C increase in water temperature was expected to
reduce the habitat to approximately 50%, and a 3° C increase in water temperature was expected to
reduce the habitat to less than 10% in both the Saba and Oze Rivers .
Quantitative metabarcoding analysis was conducted for all fish species in the Gono and Ota rivers.
The results show that some species, such as Opsariichthys platyﬁus, are expected to increase their
habitat and biomass with increasing water temperature, while others, such as Phoxinus oxycephalus,
are expected to decrease their habitat and biomass.
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Rl | $7:8/8('C) | R24li | $7:8k:R(°C) | R2li | #7388 ('C) Rafi | #7388 (C) | R2fdi | $58K8('C) | Rafi | SAAKR('C)

Ir¥ 0.13 6.44 0.10 9.31 0.08 477 9r¥ 0.21 24.08 0.13 30.45 0.26 19.56
Fo=9% 0.09 7.54 0.06 9.93 0.09 5.02 F=32 0.10 22.49 0.12 26.44 0.08 18.84
HhIh 0.05 6.82 0.09 9.25 0.10 4.62 NIh 0.15 21.74 0.16 25.74 0.12 17.63
7 H¥Cladel | 0.13 6.31 0.29 9.00 0.10 4.93 7 ¥ Cladel | 0.30 2319 0.26 21.15 0.19 19.03
7 H¥Clade2 | 0.11 5.85 0.15 7.90 0.06 3.02 7 H¥Clade2 | 0.17 18.54 0.16 24.07 0.21 15.70
4 77 Rsubsp. | 0.92 453 0.69 7.34 0.76 2.50 4 77 Rsubsp. | 0.52 18.32 0.68 19.82 0.56 15.37
TP7I4T 0.09 8.02 0.13 10.42 0.02 6.79 77 78T 0.19 28.75 0.24 34.34 0.21 22.53
A4 F2a% | 007 6.65 0.03 9.29 0.02 5.19 AFZav | 016 2431 0.10 30.80 0.19 20.10
Yygrs 0.41 8.02 0.06 11.36 0.65 6.79 YYysrs 0.36 28.75 0.15 34.84 0.34 2417
44 RKsp. 0.33 4.59 0.35 7.77 0.42 2.50 44 Ksp. 0.37 18.54 0.32 20.30 0.49 15.37
Fyav 0.09 7.47 0.15 10.54 0.09 4.76 FZaw 0.17 23.62 0.13 217.81 0.15 19.63
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Ir¥ 0.03 6.67 0.11 9.72 0.01 7.44 V¥ 0.16 21.89 0.11 25.89 0.08 17.24
FrY=53 0.19 7.48 0.19 10.58 0.19 5.42 Fv=53 0.09 24.81 0.11 30.59 0.11 18.08
HIh 0.04 9.37 0.01 7.57 0.07 7.44 h¥h 0.09 17.90 0.13 19.29 0.01 15.89
yv3av7+ 038 9.37 0.12 13.67 0.32 7.12 4yraav7% 011 24.81 0.08 31.23 0.21 20.72
7 H¥Cladel | 0.20 859 0.22 10.86 0.15 7.44 7 H#Cladel | 0.28 25.10 0.23 29.76 0.22 20.27
7 H ¥ Clade2 | 0.15 6.77 0.13 9.77 0.10 4.69 7 H¥Clade2 | 0.16 21.35 0.17 25.08 0.15 17.34
4 77 Msubsp. | 0.21 4.39 0.09 7.12 021 226 4 77 Rsubsp. | 0.18 18.00 0.07 12.07 0.32 14.89
RFAY A 0.12 5.10 0.04 8.20 023 2.50 RFAY X 0.09 18.14 0.04 23.57 0.19 15.29
A F2av |0.04 7.10 0.01 11.83 0.08 5.59 A FZav |0.01 10.82 0.06 20.20 0.10 18.29
4% Ksp. 0.04 5.00 0.02 3.10 0.05 2.26 4 Rsp. 0.04 18.04 0.03 23.05 0.04 14.23
FZav 0.06 5.25 0.02 1.85 0.16 2.50 F¥ay 0.07 21.20 0.08 25.13 0.04 13.14
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