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PROBLEMS AND CONTROL MEASURES OF URBAN SOIL POLLUTION
IN SHANDONG PROVINCE

VYanhui Xu, 2826380336@qq.com,
1.2 Lemiasheuski V., PhD, lemeshonak@yahoo.com

IInternational Sakharov Environmental Institute of Belarusian State University, Minsk, Republic
of Belarus;

2 All-Russian research Institute of Physiology, Biochemistry and Nutrition of animals — branch
of the Federal Research Center for Animal Husbandry named after Academy Member L.K. Ernst,
Borovsk, Russia

Shandong Province is a large province of agriculture, economy and population in China, with a high
level of urbanization. In the process of urbanization, Shandong Province is faced with many environmental
pollution problems, such as air pollution, water pollution, soil pollution and so on. Especially under the
premise of the vigorous development of agriculture, industry and the rapidly expanding size of cities and
towns, the demand for land is greater and more demanding. How to protect the soil environment and reduce
the damage caused by human factors is an important task facing Shandong Province.

As a coastal province in the east of China, Shandong Province belongs to the Bohai Rim economic
circle and is close to the Yangtze River Delta economic circle. Both in terms of population and economic
development level, Shandong Province is at the forefront of China. In 2021, the gross product (hereafter —
GDP) of Shandong Province is about 8309,59 billion yuan [3], which is about 1319,32 billion US dollars.
Two of them, Qingdao and Jinan, both exceeded 1 trillion yuan in GDP. From 2016 to 2020, the urbanization
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rate of Shandong Province increased from 57,01 % to 63,05 %, with an average annual increase of 1,2 percentage
points. It is expected that the urbanization rate of Shandong will reach about 68 % by 2035 [2].

Jinan and Qingdao are seriously advanced in urbanization, but as the leading cities in Shandong, their
development is reasonable. The relationship between urbanization and economic development in other
regions shows obvious east-west differences, with urbanization level decreasing from east to west [1].
Urbanization and industrialization have brought great material wealth and comfortable and convenient
life to human beings, but they have also caused unprecedented pollution to the environment.

Present situation of urban soil pollution in Shandong Province. Soil is the product of the interaction
of climate, vegetation, and other soil-forming factors, which is closely related to climate, vegetation and
other natural environmental conditions. The normal play of soil function is an important link in the whole
ecosystem [4]. However, with the transformation and pollution of urban soil surface system caused
by industrialization and the intensification of urban human activities, urban soil has gradually lost many
properties of natural soil, which is extremely unfavorable to urban environment.

Because of the diversity of human activities and contents in cities, the morphology of urban soil is
diverse. Taking the influence of common urban construction projects on soil as an example: shallow soil
is mixed with construction waste to form soil; The soil void reduction, water holding capacity and air
permeability caused by road compaction all make the urban soil different from the natural soil in terms
of natural properties and has obvious special properties [4].

The development of urban industrialization is often accompanied by a large amount of domestic
garbage and industrial pollution, which causes important changes in the chemical properties of urban soil.

Main sources of soil pollution in Shandong Province. Industrial pollution. Industrial pollution mainly
comes from wastewater, waste gas and solid wastes produced by mining and production enterprises. For
example, Shandong Province has many smelting, chemical, non-ferrous metal, pharmaceutical and other
industries. Part of the production enterprises emissions falls below contains a lot of heavy metal wastewater
and waste residues, these substances will go deep into the soil, some heavy metals cannot be microbial
degradation, and long-term accumulation, very unfavorable influence on the use of urban land, so the
heavy metal pollution has become one of the most serious pollution soil pollutions in cities of Shandong
province.

Domestic pollution. Domestic pollution mainly includes domestic garbage, human and animal waste
and domestic sewage. Urban soil is affected by pathogenic microorganisms and viruses of sewage,
unreasonable or not thorough life sewage purification to leach into the soil, causing soil subjected to viruses
and pathogenic microorganisms [2], these emissions into the water and the soil, to produce a serious health
threat to the human body.

Agricultural pollution. Agricultural soil pollution mainly comes from the use of pesticides and
fertilizers. The use of organochlorine and organophosphorus pesticides leads to serious organic pollution
of urban soil.

Shandong is a major agricultural province in China. In 2021, the grain output of Shandong was 55 billion
Kg, ranking the third in China, and the output of vegetables and fruits was the first in China. Therefore, the
agricultural pollution problem in Shandong is more prominent than that in other provinces. In addition,
there are still straw burning emissions caused by pollution in Shandong. The particles and various gaseous
pollutants released by the open burning of straw settle into the soil and become one of the sources
of pollution such as polycyclic aromatic hydrocarbons in the soil [4]. However, straw burning has been
banned in most cities in recent years.

Traffic pollution: car exhaust. Many harmful substances emitted from automobile exhaust will enter
the soil environment through atmospheric deposition, such as lead, cadmium and other heavy metals will
be deposited in the soil on both sides of urban roads.

Take Zhangdian District of Zibo City as an example. Zibo City is in the middle of Shandong Province
(35°55'20"N-37°17'14"N, 117°32'15"E-118°31' 00" E), with an area of 5965 km?. It located in the transition
region between mountain and plain topography, and the height difference between north and south is
large, which belongs to the semi-humid and semi-arid continental climate. The average annual temperature
isabout 12,5-14,2 °C. Good natural environment provides high quality agricultural development conditions
for Zibo, and the agricultural land area accounts for 34,98 % of the total land area of the city. Zibo City is
rich in mineral resources, the central region is widely distributed in coal, iron, bauxite and other resources,
mineral aggregation degree is high. The modern industrial development history of Zibo has been more
than one hundred years. Petrochemical, metallurgy, building materials, medicine and machinery industries
are the pillar industries of economic development of Zibo City. Zhangdian District is the main urban area
of Zibo city, and the center of the traffic network of Zibo city.



Shandong

Figure 1 — Location map of Zibo City and Zhangdian District

As a typical industrial city in Shandong Province, Zhangdian District of Zibo has large industrial
enterprises such as Qilu Petrochemical and Shandong Aluminum. At the same time, as a group cityj, it is
restricted by regional conditions, and the use of automobile exhaust and petrochemical energy leads
to serious environmental heavy metal pollution.

Table 1 — Descriptive statistics of heavy metals in soils of Zhangdian District in 2010 and 2020, mg x kg™! [3]

Heavy .. . Variable Shandong’ . Agriculture
metal Year | Minimum | Maximum | Average coefficient, % Standard Construction I Land

2010 4,90 17,70 8,77 18,40

As 8,9 20 30
2020 2,22 26,40 9,64 27,05
2010 0,07 1,20 0,24 61,44

Cd 0,07 20 0,6
2020 0,06 13,10 0,30 298,43
2010 3,10 30,30 12,65 23,03

Co 12,6 20 -
2020 4,91 50,80 11,99 30,02
2010 12,10 217,70 76,96 33,02

Cr 64,3 - 250
2020 30,60 465,0 82,96 51,25
2010 13,0 129,40 30,82 36,70

Cu 22,3 2000 100
2020 17,90 151,0 32,84 45,83
2010 0,01 1,49 0,08 144,81

Hg 0,016 8 3,4
2020 0,004 10,20 0,11 625,35
2010 206,0 1130,0 597,14 19,21

Mn 608 - -
2020 23,0 3485,0 627,0 37,09
2010 4,80 89,0 32,45 34,02

Ni 24,4 150 190
2020 18,50 86,30 33,48 29,15
2010 17,80 124,70 40,42 50,93

Pb 24,5 400 170
2020 14,70 1753,0 44,00 267,54

i 2010 618,0 5278,0 3731,23 13,24

1 [ — f—

2020 1773,0 18106,0 3854,55 27,75
2010 48,60 463,80 97,44 51,18

Zn 60,9 - 300
2020 49,40 1968,0 125,36 117,90




Descriptive statistics of soil heavy metals in Zhangdian District in 2010 and 2020 are shown in table 1.
The average content of As, Cd, Co, Cr, Cu, Hg, Mn, Ni, Pb and Zn in the soil sampled in 2010 was in the order
of Mn > Zn > Cr > Pb > Ni > Cu > Co > As > Cd > Hg. Taking the heavy metal content in the soil of Shandong
Province As the background value, except As, Co and Mn, the other elements of the 10 heavy metals
in Zhangdian District exceeded the background value of Shandong Province to varying degrees. In 2020,
the average content of As, Cd, Co, Cr, Cu, Hg, Mn, Ni, Pb and Zn in soil was in the order of Mn > Zn > Cr >
>Pb > Ni > Cu > Co > As > Cd > Hg from small to large [3]. As can be seen from the table, the content of all
heavy metals in the soil in 2020 was significantly higher than that in 2010, and only Co decreased, indicating
that heavy metals in the soil environment in this area had accumulated to a certain extent in the past
10 years.

Protection measures for urban clean soil in Shandong Province. Main tasks of current urban soil protection
in Shandong Province. Carry out soil pollution survey to master soil environmental quality. Because
of existing surveys, we will carry out detailed surveys of soil pollution, focusing on agricultural land and
land used by enterprises in key industries, and establish a periodic survey system of soil environmental
quality at the provincial, city and county levels, to be carried out once every 10 years. To establish a soil
environmental quality monitoring network in Shandong Province, unified planning, integration, and
optimization of soil environmental quality monitoring points, and improve the level of soil environmental
information management.

Implement classified management of agricultural land to ensure the safety of agricultural production
environment. According to the technical guidelines on classification of soil environmental quality
of agricultural land issued by the State, agricultural land is divided into three categories according to the
degree of pollution. Unpolluted and slightly polluted land is classified as priority protection, light and
moderate polluted land is classified as safe use, and heavy polluted land is classified as strict control. Strict
control on the priority protection of cultivated land area new non-ferrous metal smelting, petroleum
processing, chemical, pharmaceutical, coking, electroplating, tanning, emissions of heavy metals such as
lead battery manufacturing project, persistence, volatile organic compounds and organic materials, the
existing relevant industry enterprises to adopt new technology, new technology, to speed up the pace
of upgraded.

Implement construction land access management to prevent risks of human settlements. We will
strengthen the protection of unpolluted soil and strictly control new soil pollution. To study and formulate
soil pollution control and remediation plans for plots with soil pollution remediation conditions and carry
out remediation; The contaminated land which is not developed and utilized temporarily or does not have
the treatment and restoration conditions at the present stage. We will strictly enforce access conditions
for land use and fulfill oversight responsibilities.

Strengthen the supervision of pollution sources, carry out soil pollution control and remediation, and
improve regional soil environmental quality. According to the principle of «<who contaminates, who controls»,
the unit or individual responsible for soil pollution should assume the main responsibility for treatment
and rehabilitation, and each city should determine the key areas for treatment and rehabilitation according
to the degree of farmland pollution, environmental risks, and their impact scope.

Strengthen scientific and technological research and development to promote the development
of environmental protection industry. We will implement the project to build a platform for scientific
research and innovation in universities and the university collaborative innovation plan, and select and
build several key laboratories, scientific research bases, engineering and technology research centers and
university collaborative innovation centers for soil pollution prevention and control [2].

Soil pollution prevention and control measures in Shandong Province. Strengthen government
leadership and improve policy mechanisms. Local finance should increase support for soil pollution
prevention and control and take effective measures to encourage relevant enterprises to participate in soil
pollution control and remediation.

Improve laws and regulations and standard system. We will strengthen supervision and law enforcement
and promote public interest litigation.

Strengthen the target assessment, strictly investigate the responsibility, strengthen the coordination
and linkage of departments, implement the enterprise responsibility, and implement the target responsibility
system [1].

Strengthen social supervision, carry out publicity and education, and guide public participation.

Conclusion. Due to the influence of many human factors, compared with natural soil, urban soil is
unfavorable to vegetation growth, urban greening, environmental purification, and urban ecological virtuous
cycle. The rapid development of urbanization and industrialization not only reduces the content of organic
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matter in urban soil, but also causes the content of heavy metals to exceed the standard. The impact of soil
pollution on human body is potential, cumulative, and inevitable.

From Shandong province issued related to soil pollution prevention measures as you can see, the
environment pollution control and protection is not a city, a certain enterprise or individual, but the need
is dominated by the government, the whole society to participate, only strengthen the protective measures,
improve the environmental protection consciousness, promote environmental protection ability and level,
to the greatest extent to reduce the effects of environmental pollution.
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OTBeTCTBEHHBIN 3a BbITYCK T. @. Pociuk
Penaxkrop A.A. Kocmoiko
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KomrbrorepHas Bepcrka O. b. IpuwiuHa
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Lindposast revaTs. YoI. ney. j1. 72,5. Va.-uspm. 1. 64,0.
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V3paTens u nonurpadmyueckoe UCIOTHEHME:
pecITy6IMKaHCKOe YHUTApHOE MPeanpusiTie
«/3maTenbckuii eHTp benopycckoro rocysapcTBeHHOTO YHUBEPCUTETA.
CBUIeTenbCTBO O TOCYLAPCTBEHHONM perncTpauum U3naTess, U3SrOTOBUTES,
pacrpocTpaHuTeNs meyaTHbIX u3ganuit N2 1/159 ot 27.01.2014,

N¢ 2/63 ot 19.03.2014.

V. KpacHoapmerickasi, 6, 220030, MuHCK.



