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Temporal and Spatial Variation Characteristics of the Heavy Metals Content in
the Surface Sediment and the Potential Ecological Risk Trends in the Three

Gorges Reservoir Area

ZHUO Hai-hua'?, SUN Zhi-wei', TAN Ling-zhi', WU Yun-li', LAN Jing'"
(1. Yangtze Valley Water Environment Monitoring Center, Wuhan 430010, China; 2. School of Resource and Environmental Sciences,
Wuhan University, Wuhan 430079, China)

Abstract: With the construction progress of the Three Gorges Project, the hydrological situation of Three Gorges Reservoir changes
greatly, which causes the changes of suspended solids precipitation conditions and surface sediment traits. This research analyzed the
temporal and spatial variation of the heavy metal pollution in the surface sediment and the potential ecological risk trends during the
years from 2000 to 2015 in the trunk stream of the Yangtze River from Jiangjin to the Three Gorges Dam area and some major
tributaries, such as Jialing River, Yulin River, Wujiang River, Xiaojiang River, Xiangxi River. The results showed that the average
content ranges of heavy metals (including Cu, Pb, Mn, As, Hg etc. ) in surface sediments at the main stream monitoring sections
during the study period were 46.5-85.7 mg-kg™' (Cu), 43.8-65.1 mg-kg™' (Pb), 784.2-910.6 mg-kg™' (Mn), 8.44-11.91
mg-kg™' (As), 0.193-0.236 mg-kg ™' (Hg) respectively; The average content ranges of the heavy metals in surface sediments at the
main stream monitoring sections during the study period were 16.5-85.6 mg+kg™' (Cu), 25.8-74.8 mg-kg™' (Pb), 573.7-996.3
mg-kg™" (Mn), 6.96-13.31 mg-kg™" (As), 0.160-0.232 mg-kg™' (Hg) respectively. The results also showed that there were
obvious differences of the heavy metals content in some areas between the left and right bank of the trunk stream of the Yangtze River in
the Three Gorges Reservoir area. The results also showed that the concentration variation trends of the heavy metals were different in the
surface sediments, such as Cu, Pb, Mn, As and Hg. The content of Hg was the most influenced element by the water period effect.
The concentration variation trends of these elements were different at different monitoring sections during the construction and water
harvesting progress of the Three Gorges project. The contents of Cu, Pb, Mn and As in sediment from the Three Gorges Reservoir area
showed strong positive correlations between each other. But there was a low correlation between the content of As and those of other

elements. There was no significant correlation between the content of Hg and those of other heavy metal elements. According to the
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geoaccumulation index analytical method, the contents of the heavy metals in surface sediments in the Three Gorges Reservoir area were

generally at low enrichment level. But the pollution caused by Hg should be paid attention. The change of potential ecological risk

index was small in the main stream and the major tributaries of the Yangtze River (except Wujiang River) in most of the time. It

should also be noted that the change of potential ecological risk index fluctuated obviously at a high level before the year of 2008, and

then the change fluctuations trends descended with time and tended to be stable.

Key words: surface sediment; heavy metal ; temporal and spatial variation; ecological risks; trends
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Table 2 Statistical analysis of the heavy metal contents in sediment in the Three Gorges Reservoir area during the period of 2000 to 2015/mg-kg ~
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Fig. 2 Heavy metal content distribution at different sample collection sections on the main stream of the Yangize River
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Fig. 3 Heavy metal content distribution in sediments on the main stream and tributaries of the Yangtze River in the Three Gorges Reservoir area
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Fig. 5 Heavy metal content distribution in surface sediment at different water harvesting stages
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Fig. 6 Trends of potential ecological risk index for heavy metals in sediment of the Three Gorges Reservoir area
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