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Behavior and seasonal variation of eutrophication
substances in the Yodo River system

Yuzuru NakaGgucHI", Yoshitaka YamacucHI”, Takashi NISHIMURA",
Yoshiyuki HATANO", Masayo IMANAKA" and Yasuhiro ARII”

U Department of Chemistry, School of Science and Engineering, Kinki University
3-4-1 Kowakae, Higashiosaka, Osaka 577-8502, Japan

In order to elucidate the behavior and the seasonal variation of eutrophication substances
in the Yodo River system, the dissolved inorganic nitrogen compounds, dissolved inorganic
phosphate, total dissolved nitrogen (TDN), total dissolved phosphate (TDP) and dissolved or-
ganic carbon (DOC) were periodically observed during March 2001 to February 2002. Concen-
trations of TDN and TDP were near doubled downstream from the confluence of tributaries, the
Katsura and Kizu Rivers. However, that of DOC did not increase significantly in the same inter-
val. These results suggested that the nitrogen and phosphorus compounds from the tributaries
had much influence on the water pollution of the Yodo River system compared to those of the
main stream.

The loads per year of TDN, TDP and DOC from the Yodo River to Osaka Bay were calcu-
lated to be 8,370, 444 and 11,700 ton/yr, respectively.

Key words: Yodo River, nutrient, total dissolved nitrogen, total dissolved phosphate, dissolved
organic carbon
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Tabledd Monthly concentrations and fluxes of total dissoloved nitrogen, total dis-
solved phoshate and dissolved organic carbon in the Uji, Kizu, Katsura and
Yodo Rivers.

. . Coneentration ( u M) Flux (g/s)
River Month  Flow™ (m’/s) 57 TDP DOC TON TP DOC
Uji River  Mar. 2001 1272 67.87 12 151.2 1209 47 231.0
Apl. 124.6 54.93 0.7 1233 95.9 2.7 184.5
May 126.5 58.20 0.5 144.3 103.1 2.0 219.2
Jun. 356.9 30.51 0.3 116.6 152.6 33 499.8
Jul. 125.1 42.39 0.8 144.9 74.3 3.1 217.7
Aug 286.4 25.53 0.4 130.7 102.4 35 449.6
Sep. 122.7 42.37 0.5 128.2 72.8 1.9 188.9
Oct. 1183 57.98 0.6 158.2 96.1 22 2248
Nov. 117.1 54.40 0.6 135.1 89.2 2.2 190.0
Dec. 116.8 56.54 0.8 131.8 925 2.9 184.9
Jun. 2002 112.17 62.77 0.6 97.5 98.6 2.1 131.3
Feb. 113.17 54.26 0.7 121.9 86.0 25 165.6
Average £ SD. 15302799 506+128 06+02 1320£165 00£21 3x1 241%113
Kizu River Mar. 2001 24.1 132.90 0.8 148.6 44.8 0.6 42.9
Apl. 18.8 116.99 1.0 118.3 30.7 0.6 26.6
May 31.8 113.96 1.6 183.1 50.7 1.6 69.9
Jun. 28.4 95.01 1.8 138.7 37.9 16 47.4
Jul. 22.4 96.93 1.5 156.1 30.4 1.1 42.0
Aug 54.1 103.08 1.5 124.4 78.1 25 80.9
Sep. 24.8 95.64 14 94.5 33.2 1.0 28.1
Oct. 24.2 108.45 1.5 191.2 36.8 1.1 55.7
Nov. 19.1 137.37 1.0 151.1 36.7 0.6 34.6
Dec. 15.1 131.55 1.0 100.9 27.8 0.5 18.3
Jun. 2002 29.0" 139.01 1.4 151.3 56.5 1.2 52.7
Feb. 3367 125.80 0.8 1246 59.2 0.8 50.3
Average £ S.D. 27.1%=10.1 1164£16.7 13%03 1402%296 44=15 T=1 46 = 18
Katsura River Mar. 2001 27.5 260.39 7.7 192.6 100.4 6.5 63.7
Apl. 17.5 332.54 14.6 187.4 81.7 7.9 39.5
May 21.6 264.49 10.3 2104 79.9 6.9 545
Jun. 476 152.63 7.4 121.9 1017 11.0 69.7
Jul. 17.0 266.73 6.1 191.0 63.5 3.2 38.9
Aug 283 176.99 6.1 133.7 70.2 5.4 45.4
Sep. 19.9 252.59 85 139.9 703 5.2 334
Oct. 19.0 246.34 11.1 170.9 65.5 6.5 39.0
Nov. 17.1 381.45 8.6 280.6 91.2 45 57.5
Dec. 15.2 339.17 26 107.3 72.1 12 19.6
Jun. 2002 421" 130.37 7.9 108.2 76.9 10.4 54,7
Feb. 37.9 242.12 7.7 201.4 128.6 9.0 91.7
Average+ SD. 250£11.0 2538+740 82£29 1704+50.8 84+19 7+3 5110
Yodo River Mar. 2001 223.5 127.5 2.1 168.0 399.2 14.5 450.9
Apl. 138.9 110.0 2.9 133.9 214.0 12.3 223.4
May 142.7 114.8 26 176.4 229.6 11.4 302.4
Jun. 426.1 58.1 1.2 120.4 346.8 15.3 616.1
TJul. 190.7 853 1.9 145.6 2279 11.0 333.5
Aug 343.8 58.2 1.7 135.8 280.2 17.9 560.6
Sep. 189.2 93.6 25 124.4 248.1 14.6 282.6
Oct. 166.1 109.9 25 131.6 255.7 13.0 262.6
Nov. 142.4 111.6 2.2 186.4 2225 9.6 318.6
Dec. 2432 106.1 2.4 119.6 361.5 18.0 349.4
Jun. 2002 232.17 106.8 2.0 116.4 3473 14.2 3245
Feb. 222.77 106.3 2.3 133.9 3316 15.7 358.0

Average+= SD. 221.8+825 990+21.7 22+05 141.0+234 28965 14£3 365x119

*1: River Bureau, Ministry of land, infrastructure and transport, Japan (2003)
*2: Average value in 2001
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Figlll The horizontal distributions of (a) average

total dissolved nitrogen and (b) average to-
tal dissolved phosphate in the Yodo River
system from March 2001 to February 2002.
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Figlll Seasonal variations of (a) average total dis-

solved nitrogen and (b) average total dis-
solved phosphate in the upper stream (Stn.
1-6), middle stream (Stn. 7-12) and down
stream (Stn. 13-16) of Yodo River system
from March 2001 to February 2002.
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Figlll Seasonal variations of the average TDN/

TDP ratio in the upper stream (Stn. 1-6),
middle stream (Stn. 7-12) and down stream
(Stn. 13-16) of Yodo River from March 2001
to February 2002.
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Figlll Change in average composition ratios of ni-

trogen compounds in the Yodo River sys-
tem from March 2001 to February 2002.
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Figlll The horizontal distribution of average dis-

solved organic carbon concentration (a) and
seasonal variation of average dissolved or-
ganic carbon concentration in the upper
stream (Stn. 1-6), middle stream (Stn. 7-12)
and down stream (Stn. 13-16) (b) in the
Yodo River from March 2001 to February
2002.
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phate and (c) dissolved organic carbon in
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from March 2001 to February 2002.
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Bay.
Monthly flux (ton/month)

Month TDN TDP DOC
Mar. 2001 724 38 988
Apl. 584 31 687
May 610 31 701
Jun. 895 49 1618
Jul. 681 35 875
Aug 853 45 1373
Sep. 657 35 870
Oct. 646 33 788
Nov. 590 31 700
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Jun. 2002 734 38 1017
Feb. 653 38 985
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