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A

Abst,;act With the Construction of the Three Corges Dam the yiver flow pattern and sedlment dynamies are expected to be affected.
As™d ¢onsequencey the sediment traits could be impagted by~ th_gsé"' changes. The temporal and spatial variation characteristics of the
nutriéntcontent from 2000 to 2015 in surface sediment wéfe analyzed in the main stream from Jiangjin to the dam site section of the
Yangtze River and in the estuaries of the representative input tributaries of the Three Gorges Reservoir, such as the Jialing River, Yulin
River, ‘Wujiang River, Xiaojiang River, Daning River, and Xiangxi River. Then, the state of the pollution was assessed. Results
revealed that the average concentrations of total phosphorus (TP) in the surface sediments of the main stream ranged from 678.2 to
928.6 mg-kg ™', the average contents of total nitrogen (TN) ranged from 0.203% to 0.362% , the average contents of potassium
ranged from 1. 74% to 2.37% , and the average contents of organic matter ranged from 0. 94% to 1. 54% . The average concentrations
of TP in the estuaries of the representative input tributaries ranged from 490. 1 to 832.3 mg-kg ™', the average contents of TN ranged
from 0. 257% to0 0. 495% , the average contents of potassium ranged from 1. 69% to 2. 32% , and the average contents of organic matter
ranged from 1.21% to 2.27% . The concentrations of TP and potassium in the study sections were generally within background
concentration ranges, while the concentrations of TN were obviously above background levels, and the concentrations of organic matter
were obviously below background levels. The nutrient contents in the surface sediment did not display significant differences among the
study sites; however, the distributions of different nutrient contents along the river varied widely. Although the nutrient contents in the
surface sediments fluctuated somewhat during different flow periods, they were seemingly unaffected by the impoundment, since no
obvious enrichment was observed throughout the impoundment. The evaluation of organic index indicated a clean state for the surface
sediments in the majority of the study area, while there was a moderately polluted state in some local sections. The evaluation of
nitrogen pollution indicated a polluted state for most sections. Overall, the nutrients in the surface sediments of the Three Gorges
Reservoir showed moderate ecological risks, possibly caused by TP and TN.

Key words : Three Gorges Reservoir; surface sediments; nutrients; temporal and spatial variation; evaluation
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Fig. 1 Schematic of the Monitoring Locations

in the Three Gorges Reservoir
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Table 1  Criteria for organic index in surface sediments assessment
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. HHEEET HHLEITH
I I I v i} v

Kie 80. 0 20.0 40.0 60. 0
T 20.0 60.0 20.0 40.0 60. 0
i 33.3 50.0 16.7 50. 0 50. 0
HEY 16.7 50.0 16.7 16.7 33.3 66.7
wa 83.3 16.7 50.0 50.0
BEO 16.7 50.0 16.7 16.7 66.7 33.3
ERESQ 16.7 66.7 16.7 50.0 50.0
JbhiE 80.0 20.0 40.0 60.0
[Eran| 66.7 16.7 16.7 50.0 50.0
lle) 40.0 20.0 40.0 40.0 60. 0
R 16.7 33.3 33.3 16.7 50. 0 50. 0
JNIT. 20.0 40.0 40.0 40.0 60. 0
KT 40.0 60.0 40.0 60. 0

TR 60.0 20.0 20.0 60.0 40.0
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Table 6 Relationship of nitrogen and phosphate in surface sediments
—— C/N A C/P A N/P
71 ] ¥i(E U ¥ifE 710 ] ¥l
K 0.6~3.9 2.0 2.2~15.2 7.2 1.2~10.9 3.5
il B 1.2~5.7 2.9 1.8~37.0 10.2 1.3~6.9 3.0
<t 0.6~8.0 3.4 1.0~18.0 .8 1.2~6.1 2.7
HiEG 0.6~7.9 2.9 3.6~17.4 .6 1.1~17.1 5.6
wH 0.9~13.0 5.7 3.7~21.1 12.3 1.1~11.2 3.8
(= 3n) 1.7~11.6 5.2 2.4~18.6 9.8 1.0~7.2 2.5
FHR 0.7~10.5 4.7 4.8~19.3 10.0 0.4~9.9 2.8
Jeis 1.1~11.2 4.9 7.3~29.0 17.3 1.7~11.3 4.7
Y] 0.3~7.1 4.5 8.9~25.9 15.0 1.4~31.5 7.6
il vy 2.0~10.8 6.9 11.5~33.6 21.1 1.3~15.1 5.5
R 0.4~11.6 4.8 5.3~15.2 10.6 1.2~26.7 6.4
INIT 0.7~8.3 3.4 5.2~28.0 14.0 1.5~10.0 4.3
KT 0.2~8.0 3.9 3.3~25.3 14.4 1.6 ~13.0 -‘479,
AR 1.3~8.1 4.5 3.7~19.3 10.6 1.2~8.2 =30
[ | i ,w"‘u - —
£7 ERsERRENERGET Y o || 4
Table 7 /Assessment of the nutrients pollution in surfade sédiments/% \ f rd
7~ TP ] s TN . L TOM _
0 i 5 UKL CF} ) BT cf. % o R CF;
SRR RS <1.0 =10 RTINS EE <10 =10 LAY ERH CEH <10 =10
s | 5.4l0406) 19.6 804 1007 700 20.0 60.0 A40.0 1839 _ 16,1 100.0
IR | 8.0 /. 92.0 26.0 74,0 /153 737 210 526 S 474  78.04°022.0 960"« 4.0
SHaE S 10.0[) 90,0 32.5 67 5 S U750 250 625 375 1650 35.0 97.5 U5
way el g 43.4 |56/6 | 48 [166.7 J 285 429 57177868 13.2 98. 1 1.9
‘I'EIII': 81,3 _68.8 39.1  60.9 : 7.9_.2""‘ 420.8 500 50.0 67.2 328 93.8 6.2
BHED O 2.4 Y976 6.0 9470 6.’5 _7_8.-1” 15,6  62.5 37.5 63.1 36.9 92.9 7.1
MY 200 7896 L4 371 62.9 8.7 82.6 8.7 69.6 30.4 77.1 22.9 95.7 4.3
Jews 0787 21.3 89.4 10.6 5.0 75.0 20.0 60.0 40.0 66.0 34.0 97.9 2.1
Y] 56.4  43.6 72.7  27.3 85.7 14.3 57.1 42.9 65.5 34.5 96. 4 3.6
A 41,7 58.3 62.5 37.5 75.0 250 55.0 450 31.2 68.8 79.2 208
TV 29.5  70.5 49.2  50.8 4.5 77.3 18.2 54.5 455 73.8 26.2 100. 0
I 53.2  46.8 68.1 31.9 10.0 60.0 30.0 55.0 450 70.8 29.2 93.8 6.2
KW 60.4 375 2.1 70.8 29.2 50 80.0 150 60.0 40.0 66.7 33.3 95.8 4.2
FEW 83 9.7 14.6  85.4 80.0 20.0 65.0 350 66.7 33.3 95.8
3 i 2.27% ZI8]. T ER)ZIURRY) o Sk B BRI

(1) TRFZVUEY) b B4 Wi & 23
{HAE 678.2 ~928. 6 mg-kg ' Z ], HAFHDHF
YI{E AE 0.203% ~ 0.362% , B Jc & % ¥ (H 15
1.74% ~2.37% Z 18], A ML HETE 0.94% ~
1. 54% Z ] ; ST VR 4 W i 2 57 3
{HAE 490. 1 ~832.3 mg-kg ' Z[A], MAEFREDPECE
Y{H 1E 0.257% ~ 0.495% , # o0 & F ¥ 14 1
1.69% ~2.32% Z 18], AHLEHMELE 1.21% ~
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