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Influence of Turbid Water on Water Environment in the ASAHI Reservoir

RAEZ, BWED", FEI, PREET
Naoyuki KISHIMOTO', Kenji KAKUCHI", Isao SOMIYA", Toshiaki NAKAMURA ™

Abstract; In the present study, we investigated influence of turbid water on water environment in the Asahi
reservoir, Nara prefecture, Japan, by some field surveys and experiments.

Chemical contents in new sediments collected with sediment traps were analyzed throughout the year. As a
result, carbon, nitrogen and phosphorus contents in sediments during storm run off period were 30 - 40 %
lower than those during dry period. In addition, it was proved that nitrogen in the sediments was decomposed
into dissolved nitrogen, but phosphorus was not decomposed practically. Oxygen consumption rate in bottom
sediment in December, 1997 after storm events was in the range from 0.27 to 2.07 mgO, m? h'* which was less
than one-fifteens of the rate in December, 1996. This was thought to be caused by new sediments covering
lake bottom. Turbid waters also transformed an aspect of phytoplanktons in the reservoir, namely, dominant
species changed in turns into Cryptophyceae Rhodomonas sp. and Cryptomonas sp., Chlorophyceae Eudrina
elegans and Pandrina morum, and Bacillarisphyceae Melosira spp. after the rise in turbidity. These
phytoplanktons except Melosira spp. have two flagellum, and can stay in water surface by swimming with
them. Therefore, it was inferred that the rise in turbidity decreasing underwater light intensity caused the
transition of dominant species to the flagellates.

It is no doubt that inflow of turbid waters shallow lakes and reservoirs, and promote eutrophication in the long
term. In the short term, however, it may also have anti-eutrophication effect such as decrease of nutrients
loading from lake sediment. In any case, turbid waters flowing into lakes and reservoirs lead their water
environment into unstable state, and impact on water quality, benthic environment and aspect of
phytoplanktons in a short period.
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Figure 1 Location and sampling points of the Asahi Reservoir.
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. Figure 2 Daily precipitation and flow rate at ASAHI Reservoir from September 1, 1996 to
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Figure 3. Vertical profiles of water temperature and turbidity at St. A from April to December in 1997.
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Table 1 Experimental condition for estimation of elution flux from bottom sediment.

Date 23 Jan 1997 20 Feb 1997 22 Aug 1997 18 Nov 1997
Temperature [°C) 7.5 5 20 15
Station A A D A B D A B D
DO aerobic aerobic anoxic aerobic aerobic

Temperature and aerobic conditions were set to in situ  condition except gray column.
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Table 2 Fluxes and contents in new sediments in the Asahi Reservoir

Installation | Installation 35 5OC Flux BON P Content(% per dry weight)
eriod term [d
P [ ) 1gm2a)|img m?alimgm? d fimgmzgyf POC | PON| PP | It
Oct.22-26,'96) 3.7 2.3 303 10.9 1.9 13.26 173
Jan.21-23,'97 149
S:;nA May 27-29,97 7 | 166
Au91822,’9 - 114
Nov.18-20,'97}: :19.4¢
Oct.22-26,'96 175
St A Jan.21-23,:97 14.6
2o M2y 27-29.57 Laao.
Aug.18-23'97]" 08
Nov.18-20,971 15.8
0Oct.22-26,'96] 20.5
Jan.21-23,97 15.8
S;;nD May 27-29,97 98
] 22,i : 40.9°
F20 ‘a7t ~12.6
Oct. 22 26,'96 -
St.D Jan.21-23,'97 11.0
8m o 104
:‘9.1'
11.1

The data in gray rows were mfluenced by floods.

Note The contents of bottom sediments at the surface of St. A on Sep. 24, '97 were POC 1.58%, PON 0.12%
and PP 0.051%, and those at the surface of St. D were POC 1.81%, PON 0.13% and PP 0.049%.
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Figure 6. Effect of installation depth of
sediment traps on the contents of
new sediment. Ry; and Rj show the
contents of new sediments collected
from sediment traps installed at
depths of 4 m and 8 or 20 m,
respectively.  Error bars show the

standard deviation of samples.
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Table 3 Fluxes and contents of new sediments in the lakes

ype Lake or eriod = —— Flux . = Content (% per dry weight) ref.
Reservoir No.
[am?d'] [Imgm?d " Imgm?®dl{mgm?d’] Poc PON PP
Asahi Oct.'96 - 0.16- 0.060 - |this
3-20. 18-51 .0-51. 9-13. .1-13.
. Reservoir | May.'97 23-20.4)118-518| 6.0-51.6| 1.9-13.61.1-13.3 0.48 0.084 |study
otgotrophy Lake Acki |YU"53-| 03.1.1 | 20-68 | 2.1-86 52-97| 073" 16
ake Aokl | augssa | 20 -6 S ) < 490 )
s | Jun'53 - 0.42-
Lake Kizaki Dec.'53 26-84]125-271|125-414 - 40-6.1 0.71 16)
Lake Jun.'53 - 0.25-
3-22. - 824 9-51. - 3-3.
Nakatsuna | Dec.53 9.3-22.9( 250-824{25.9-51.3 2.3-3.6 0.36 16)
mesotroph Lake Mar.'67 -
: 8-6. - - - - 1.7-7. -
Suigetsu Jun.'67 28-61 13-42 6 )
Lake of Jan.'69 -
Lucerne Feb.'70 159-184 |30.4-36.7| 2.7-3.8 - 18)
Aug.'68 -
Lake Suwa May 69 0.6-27 9)
Lake Jul.'81 - 18.0- 2.76- 0.103 -
eutrophy Kasumigaura| Jun.'82 2.0-4.4 |790-1680] 105-323[45-715 a4.4 162 359 20)
Lake Rotsee | M2y 69 - 388-421(435-447| 58-60) - - - 18)
Mar.'70
Lake Jul.'76 -
Mendota Nov.'77 02-33 ) ) ) 21
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Figure 7. Transitions of DIN and DP concentration during deocomposition

of new sediment.
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