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Fluctuations in transparency and nutrient loadings of the Lower Tenryu River,
Shizuoka Prefecture, central Japan
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Abstract

Annual fluctuations in the transparency and nutrient loadings of the Lower Tenryu River which have 5 dams in the upper
main stream are described based on the investigations since 2001 by the Tenryu-gawa Fishermen’ s Union. Daily observation
of the transparency showed a constant turbid condition; over 85 % of the transparency values were under 80 cm during the 7
years study period. Nitrogen (N) and phosphorous (P) loadings were estimated to be 1,000 ~ 1,800 g day™ and 30 ~ 50
g day” respectively, and N/P ratio was around 35. The high N/P ratio in comparison with past observations before Sakuma
Dam construction may account for selective elimination of phosphorous by dam impoundment.
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Fig. 1. The turbid Tenryu River and the Sakuma Dam Impoundment when the water level was reduced to exhaust the sediment in February,

2008.

1-1. Release of turbid water from the outlet of the Sakuma Hydroelectric Power Plant, 1-2. Sediment deposition at the backwater of

the Sakuma Dam, Tomiyama Village, Aichi Prefecture, 1-3. The impoundment basin of the Sakuma Dam at low water level; ditches

were excavated to enhance sediment exhaust, and dredging had left crater-like hollows, 1-4. Transporting sediment out from the

impoundment.
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Fig. 2. Sketch map of the Lower Tenryu River.
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Fig. 3. Fluctuation in the transparency downstream of the Funagira Dam from March to December, 2004.

Arrows show heavy precipitation over 10 mm day-1 at the Sakuma Observatory in the catchment.
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Table 1. Annual fluctuations in relative frequency of the transparency
observed downstream of Funagira Dam Impoundment.

year frequency of the transparency mean n

0-19 cm 20-39 cm 40-59 cm 60-79 cm 80 cm-
(%) (%) (%) (%) (%) (ecm)  (days)

2001 24.4 24.7 159 159 19.0 46 352
2002 14.2 16.7 34.0 22.8 12.2 50 359
2003 21.3 25.4 37.8 8.0 7.4 41 362
2004 29.2 24.6 26.8 12.8 6.6 39 366
2005 3.8 10.4 29.3 34.0 22.5 62 365
2006 13.1 21.4 22.5 21.6 21.4 53 365
2007 16.2 33.7 26.8 11.8 11.5 44 365
2001-2007 17.4 22.4 27.6 18.2 14.5 48 2,534
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Fig. 4. Relationship between the annual precipitation at the Sakuma
Observatory and the frequency of day with low transparency
under 20 cm.
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Fig. 5. Relative fluctuations in the transparency during the period

when the water level was reduced for sediment exhaust from
2001 to 2006.
Arrows show heavy precipitation over 10 mmday ™ at the
Sakuma Observatory located in the catchment. Although
the dam operation officially starts on 14 February, actual
water level lowers before the date. Because an exceptionally
heavy precipitation was observed during the operation
period in 2007, the data of this year are eliminated from
the discussion. Notice that gradual decreasing of the
transparency is caused without heavy precipitation during
the operation at each year.
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Table 2. Nitrogen and phosphorous loadings from 2001 to 2005,

calculated from annual mean concentrations at Shiomido-hashi
bridge and the discharge from Fnagira Dam

Nitrogen Phosphorous

dissolved total dissolved total n

(gday') (gday') (gday') (gday")
2001 1,160 1,330 25 48 12
2002 960 1,120 15 40 12
2003 1,470 1,870 19 46 11
2004 1,130 1,350 23 40 8
2005 830 1,020 14 28 10
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