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Abstract	

The	Yangtze	River	Basin	 is	a	vast	area	that	connects	the	western,	central	and	eastern	
parts	 of	 China.	 In	 the	 context	 of	 global	 change	 In	 the	 context	 of	 global	 changes,	 the	
industrialisation	and	urbanisation	of	the	region	is	accelerating,	and	the	resulting	heavy	
metal	pollution	is	becoming	more	and	more	of	a	concern.	This	paper	analyses	the	current	
sedimentation	 of	 the	 Yangtze	River	 basin.	This	 paper	 analyses	 the	 current	 status	 of	
sediment	and	soil	heavy	metal	pollution	in	the	Yangtze	River	Basin,	as	well	as	the	overall	
distribution	pattern	of	sediment	and	soil	heavy	metals	in	the	Yangtze	River	Basin,	and	
the	distribution	of	heavy	metals	in	the	Yangtze	River	Basin.	In	this	paper,	we	analyse	the	
current	status	of	sediment	and	soil	heavy	metal	pollution	in	the	Yangtze	River	Basin,	and	
the	overall	distribution	pattern,	distribution	characteristics	and	sources	of	heavy	metal	
pollution	 in	the	Yangtze	River	Basin.	This	paper	discusses	the	migration	patterns,	the	
presence	of	heavy	metals	and	the	possible	impact	of	global	changes	on	the	distribution	
of	heavy	metals	in	the	Yangtze	River	basin.	On	this	basis,	this	paper	proposes	that	the	
current	study	of	heavy	metals	in	sediments	and	soils	in	the	Yangtze	River	basin	should	
be	based	on	 the	 following	On	 this	basis,	 this	paper	presents	 the	 shortcomings	of	 the	
current	research	on	heavy	metals	in	sediments	and	soils	in	the	Yangtze	River	basin,	and	
provides	an	outlook	on	the	future	research	work	to	be	carried	out.	
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1. Advances	in	Sediment	Heavy	Metal	Research	in	the	Yangtze	River	Basin	

1.1. Current	Status	of	Sediment	Heavy	Metal	Research	in	the	Yangtze	River	
Basin	

Studies have shown that sediments in aquatic ecosystems are both a source and a sink for heavy 
metals, which can accumulate in sediments through physical sorption, chemical precipitation 
and aquatic degradation, and that this accumulation can pose a risk to human health through 
the food chain [1]. On the other hand, because heavy metals are difficult to be degraded, 
pollution will increase over time if they are not treated and prevented (Feng et al., 2004); Wang 
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et al. (2014) collected sediments from the source to the estuary of the Yangtze River and found 
that heavy metal concentrations were generally lower in the upper reaches than in the middle 
and lower reaches, with high values occurring in areas rich in metal minerals, with developed 
industries and high population densities. [2] Guo et al. (2019) found that the initiation of large 
soil and water conservation and flood storage projects in the upper Yangtze River changed the 
hydrological characteristics and sediment environment of the middle and lower reaches of the 
Yangtze River, reducing sediment concentration and loading, increasing sediment grain size 
distribution, shifting from a slightly sedimentary to a highly erosive state in the mainstream 
river, and making tributaries a major source of marine sediment. [3] These factors have affected 
the aquatic ecosystem of the middle and lower reaches of the Yangtze River, redistributing 
heavy metal pollution in the environmental media and posing a potential threat to the aquatic 
environment of the basin. 

1.2. Factors	Affecting	the	Distribution	of	Heavy	Metal	Accumulation	in	
Sediments	of	the	Yangtze	River	Basin	

Many factors such as climate change, natural disasters, mineral extraction and human activities 
can cause heavy metal enrichment and transport in the sediments of the Yangtze River basin. 
The transport of heavy metals in the sediments of the Yangtze River basin can be caused by 
many factors such as climate change, natural disasters, mining and human activities. The 
change in precipitation caused by climate change is an important factor in the accumulation 
and transport of heavy metals in sediments by changing sediment particles. It also affects the 
morphology of heavy metals and their bioeffective state [4]. 
The distance from the pollution source is also an important factor affecting the distribution. Lei 
et al. (2019) evaluated the content of heavy metals (Cu, Zn, Pb, Cd, Hg, As) in the surface 
sediments of the Yangtze River estuary from 2012 to 2016 and their spatial distribution 
characteristics. [5-7] The results showed that the concentrations of the six heavy metals were 
highest near the coast and lower as they moved further away from the coast. The results 
showed that the concentrations of the six heavy metals were highest near the coast and lower 
further away from the coast. Wang et al. Wang et al. (2020) demonstrated that short-term 
extreme hydrodynamic events caused by typhoons can affect or alter the distribution of heavy 
metals in surface sediments by altering sediment dynamics (i.e. resuspension, transport and 
partitioning) [8]. Luo et al. (2021) analysed the surface sediments of 62 lakes in the middle and 
lower reaches of the Yangtze River plain and found that they were affected by the presence of 
heavy metals in the mines and modern sediments located in the middle and southern reaches 
of the Yangtze River. (2021) analysed the surface sediments of 62 lakes in the middle and lower 
Yangtze River Plain and found that the lakes in the middle and southern reaches of the Yangtze 
River had high metal accumulation due to heavy pollution from mines and modern industries. 
[9-10] In addition In addition, the construction of flood control facilities in the upstream Three 
Gorges reservoir area and the construction of the downstream exploratory channel can 
influence lake sedimentation by controlling the hydrodynamic In addition, the construction of 
flood control facilities in the upstream Three Gorges reservoir and the downstream exploratory 
channel can influence the accumulation of heavy metals by controlling the hydrodynamic state 
of lake sedimentation [11-12]. Silty The heavy metal content is generally higher in silty areas. 

2. Progress	in	the	Study	of	Heavy	Metals	in	Soils	of	the	Yangtze	River	
Basin	

2.1. Status	of	Research	on	Heavy	Metals	in	Soils	of	the	Yangtze	River	Basin	
With the rapid economic development of the Yangtze River basin, the development of 
agriculture and industry and the demand for mineral resources in the basin have become 
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increasingly prominent, increasing the test on the local soil environment. Waste rocks from 
mineral extraction in the Yangtze River Basin economic zone, through long-term weathering 
and erosion as well as rainfall showers, usually carry large amounts of heavy metal element 
emissions [13]. Human activities and lithological accumulation in the basin can also contribute 
to soil heavy metal pollution, with factors such as ongoing urbanisation and land use changes 
in the middle and lower reaches of the Yangtze contributing more to soil heavy metal pollution 
[14]. Heavy metal levels above reference values can cause contamination of riparian soils and 
indirectly have a detrimental effect on the richness and diversity of overlying vegetation 
communities [15], while industrial development and factory emissions in the surrounding area 
can also cause agricultural soil contamination, leading to contamination of food crops. Heavy 
metal contamination of soils in the Yangtze River Basin is closely related to the local natural 
environment and human health [16-17], and therefore Therefore, the accumulation of heavy 
metals in the soils of the Yangtze River Basin is of particular concern. 

2.2. Factors	Influencing	the	Distribution	of	Heavy	Metal	Accumulation	in	
Yangtze	River	Basin	Soils	

Different soil types, different land use types and different economic structures can affect the 
accumulation and distribution of heavy metals in the soils of the Yangtze River basin. Yuan et 
al. (2021) found that Cd was the most polluting heavy metal in soils in China [18]. Cd is the most 
polluting heavy metal in China's soils, accounting for 33.54% and 44.65% of the pollution in 
farmland and urban soils respectively. Cd is the most polluting heavy metal in China's soils, 
accounting for 33.54% and 44.65% of pollution in agricultural and urban soils respectively. The 
average level of heavy metal pollution in urban soils is higher than that in agricultural soils, and 
the analysis results show that the level of heavy metal pollution in soils in the middle reaches 
of the Yangtze River and economically developed coastal areas is higher [19]. Zheng et al. (2016) 
found that in different land use types along Chongming Island in the lower reaches of the 
Yangtze River The mobility of heavy metals in soils of different land-use types also differed, 
with the mobility of heavy metals in the order of The mobility of heavy metals in soils of 
different land-use types also differs, with wetlands > drylands > paddy fields > forested lands 
in order of mobility, and the higher the mobility of heavy metals, the greater the threat to the 
surrounding environment. The higher the mobility of heavy metals, the greater the threat to the 
surrounding environment [20]. 

3. Sources	of	Heavy	Metal	Pollution	in	the	Yangtze	River	Basin	

Upper reaches: The upper reaches of the Yangtze River are less affected by human activities 
and are protected by national policies, and their pollution sources are mainly natural sources 
such as sediment sorting of different mineral elements in sediment source areas and natural 
weathering of rocks [21], and some industrial areas are mainly affected by anthropogenic 
sources [22]. 
Middle reaches: the middle reaches of the Yangtze River are characterised by rapid industrial 
and economic development and are heavily influenced by human activities, and their pollution 
sources are mainly anthropogenic. Researchers have studied heavy metals in sediments from 
the Wuhan section of the middle reaches of the Yangtze River and found that Cd is the most 
polluting heavy metal element in this section, in addition to Zn and Cu, which also accumulate 
to some extent, and they show higher biological effectiveness and can pose greater ecological 
risks, and urban sewage and industrial wastewater discharge have been identified as the main 
sources of pollution in this section [23]. 
The lower Yangtze estuary: as one of the most developed areas in China with very active land-
sea interactions, its offshore sediments consist mainly of clayey silt and chalk [24] and are most 
susceptible to the effects of upstream surface runoff and coastal anthropogenic disturbances. 



Scientific	Journal	of	Technology																																																																																																																									Volume	4	Issue	3,	2022	

ISSN:	2688‐8645																								

127 

The heavy metals in the sediments come from chemical weathering, atmospheric deposition, 
terrestrial transport, inter-morphological transformations and human activities on the 
surrounding land, most notably from terrestrial transport and human activities [25]. 

4. Conclusion	

Numerous scholars have already conducted studies and researches on heavy metals in the local 
area of the Yangtze River basin, fully reflecting the The Yangtze River basin has been studied 
and researched by many scholars, which fully reflects its prominent position in China. However, 
what are the sediment and soil contamination patterns and spatial and temporal distribution 
patterns for the whole Yangtze River main stream (dry and rich seasons)? However, what are 
the spatial and temporal distribution patterns of sediment and soil pollution in the whole 
Yangtze River main stream (during the dry and abundant seasons), and how will the 
distribution of sediment and soil heavy metals in the whole Yangtze River main stream It is still 
worthwhile to explore how the sediment and soil heavy metal distribution in the whole Yangtze 
River basin will respond to global changes [26-28]. 
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