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Urban soils characterized with maintained soil structure, fertility and biotic activity

How do you think, is it true???

Urban soils are seminatural four‐dimensional bodies at the Earth surface,
developed and functioned by a combination of physical, chemical, and
biological processes under strong predominance of anthropogenic factors
and being an essential part of all urban ecosystems
Variety and mutual relationships between natural and anthropogenic
soil-forming factors result in a unique spatial–temporal heterogeneity
of processes, features, and functions of urban soils

Source: Vasenev 2018, Puskás & Farsang, 2009; Sarah, Zhevelev, & Oz, 2015
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Urban soil is an important part of urban ecological environment, and it is
closely related to urban water, atmosphere, groundwater, and other
environmental factors
Urban soil is located in the central position of urban ecological
environment, which is not only the sink of various pollutants, but also the
source of various pollutants; so it is often used as an important indicator
of comprehensive environmental quality of urban
There have been many pollution events like itai-itai disease in the whole
world, and many people suffered from urban soil pollution
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Urban soils contamination
Soils, water and atmosphere in urban areas may
carry contaminants from past land uses,
emissions from industry and traffic, or air
deposition, that may be harmful to human health

The anthropogenic sources of contaminants

atmospheric deposited

traffic emission
vehicle exhaust particles,
tire wear particles,
weathered street surface
particles, brake lining wear
particles

domestic emission
industrial emission

weathering of building and pavement surface

power plants, coal combustion
metallurgical industry,
auto repair shop,
chemical plant, etc.
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Types of soil pollution
Considering from the material properties, soil pollution can be divided into
organic pollution, inorganic pollution, microbial pollution, and radioactive
pollution

Organic pollution
Natural organic pollutants and synthetic organic pollutants can
cause organic pollution
Synthetic organic pollutants include organic wastes and
pesticides
Organic pollutants in soil have adverse effects on the growth of
crops and the survival of soil organisms
After people contacted with polluted soil, red rash appears on
their hands with the feeling of nausea and dizziness
The application of pesticide in agricultural production has
received good results, but its residues have contaminated the
soil and corresponding food chain
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Inorganic pollution
Some inorganic pollutants come into the soil with the
natural processes such as crustal change, volcanic
eruption and rock weathering, while some enter into
the soil with the human production and consumption
activities
Human production activities such as mining, smelting,
machinery manufacturing, building, and chemical
producing produce a great number of inorganic
pollutants including harmful heavy metals and their
compounds, acids, alkalis, and salts
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Microbial pollution
Soil biological pollution means that one or more harmful
microbial populations invade the soil from the outside,
and multiply in a sharply speed, destroy the original
ecological balance, and cause adverse effects on soil
ecosystem and human health
The main sources of soil biological pollution are untreated
feces, garbage, municipal sewage, and waste of feed yard
and slaughterhouse
Soil organisms may do harm to human health, and some
plant pathogens that survive in the soil for a long time will
seriously harm plants, and resulting in agricultural yield
reduction
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Radioactive pollution
Radioactive pollution refers to that radioactive materials emitted by
human activities entering into soil makes the radioactivity of soil become
higher than its background level
Radionuclides can pollute soils in many ways. Radioactive wastewater to
the ground, radioactive solid waste buried in the underground, and
radioactive emission accident in nuclear power plant will cause serious
soil pollution in some areas
Deposition of radioactive substances in the atmosphere, application of
phosphate fertilizer containing uranium, radium and other radionuclides,
and irrigation of water with radioactive river water will also cause soil
radioactive pollution
Polluted by radioactive materials, soil can produce alpha, beta, and
gamma rays by radioactive decay. These rays can penetrate human
tissues, damage cells, cause external radiation damage, and enter the
human body through respiratory system or food chain, causing internal
radiation damage
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The International Union of Soil Sciences established the Soils in Urban and Industrial, Traffic and Mining
Areas (SUITMA) working group
The 9th SUITMA international congress «Urbanization: a challenge and an opportunity for soil
functions and ecosystem services» took place on 22 to 26 May 2017 in Moscow (Russia) and was
hosted be the RUDN University
And since 2017 RUDN University in collaboration with New York Urban Soils Institute organize the
3MUGIS summer school ”Anthropogenic and natural soil landscapes in European Russia: from sea to
sea”. The school is dedicated to develop skills in Urban planning and assessment
More information you can find on the website http://3mugis.org/
Registration is open
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The land use type, the disturbance time, and degree of human
activities are the important factors affecting heavy metal pollution in
urban soil
Urban residents may directly or indirectly be exposed to heavy
metals in urban soil through the ingestion of soil, skin contact, and
inhalation, causing short-term harm or long-term risks

traffic exhaust

sewage irrigation
The main sources of heavy metals
in urban soils
improper fertilizer, and
pesticide application

Source: Wortman & Lovell, 2013
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Lead (Pb) is the most often studied contaminant due to the elevated concentrations and its
correlation to other urban contaminants
Soil concentrations of Pb in a natural soil are typically near 20 mg kg-1, whereas a heavily
contaminated urban soil may contain concentrations near 2000 mg kg-1

Source: Brown el al., 2015

Urban soils temperature

Urban soils are on average 0.5–3.0 ◦C warmer than rural soils with the
greatest difference occurring at night. Urban soil temperatures are more
variable than rural soils, one study found soil temperatures in some urban
sites to be as high as 8 ◦C warmer than the rural soil
Plastic ‘mulches’ are a common practice in market and organic farms to
increase soil temperatures, among other benefits. Plastic mulches can
increase soil temperature for warmer-climate crops in cooler climates, and
they can maintain soil temperatures at acceptable ranges during the cooler
shoulder seasons – effectively extending the growing period
Black plastic mulch can raise soil temperature by around 3 ◦C, a similar
increase to urbanization

Sources: Klene, Nelson, & Hinkel, 2012, Tang et al., 2011, Ziska, Bunce, & Goins, 2004, Bachmann, 2005,
Orzolek & Lamont
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Infiltration
An average yearly reduction of rainfall runoff of 85% when vacant lots
are turned into community gardens
Urban unpaved soils are usually more compacted than rural soils
because of building and/or demolition activities and (heavy) vehicles
Often, the top layer is the most compacted layer
For both retaining rainfall and to support urban farming compacted
soils should be amended
Studies of sandy soils showed that compaction treatments and/or
construction activities reduced the infiltration capacity between 70 to
99%
The research of the infiltration measurements at nine urban lawns
showed that the presence of textural and compaction discontinuities
within the soil profile, formed during building and lawn construction,
was probably the greatest factor affecting infiltration
Where these discontinuities were distinct, water intake was reduced to
about 35% of that for a lawn with an undisturbed profile

Sources: Gregory et.al. 2006, Kelling and Peterson 1975
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Unsealed soils in urban areas can be used to temporarily store
water and to reduce peak discharges from surface runoff to the
urban drainage system
Some of the technical measures to increase the retention and
storage capacity measures can be combined with the use of space
in urban areas for agriculture, like rain barrels or cisterns for fresh
water supply, retention basins, subsoil drainage systems and
artificial infiltration in injection holes
Ideally, smart-drains would be included in such systems to separate
the first flush of stormflow, that ‘Open air’ forms of urban agriculture
increase the area of green and blue spaces in the urban
environment, thereby reducing its vulnerability to flooding, water
and heat stress

Sources: Illgen 2011, Dirven et al. 2011
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The capacity of urban soils to provide sustainable and safe food
production can be judged from the soil health condition in urban areas
Based on field experiments, researchers concluded that properties like
active carbon, microbial biomass N, various nematode community
parameters, clay content and soil organic matter have potential for
predicting the quality of urban soils for crop productivity
Improving soil health for agricultural use in urban areas may be more
demanding than for other types of use in order to achieve the specific
characteristics needed to grow certain crops – distinguish physical,
chemical and biological reconditioning, to be performed in that order
There are several practices to reduce the potential for gardeningrelated exposures to soil contaminants (‘healthy gardening
practices’), such as gardening in raised beds, importing clean soil
and compost for bed establishment, phytoremediation, and
maintaining the soil pH at levels that minimize the plant uptake of
heavy metals
Source: Knight et al., 2013, US-EPA, 2011, Romkens & Rietra 2010, EPA 2014
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Sheltered production methods are used in urban agriculture to avoid contact with the soil
and air in contaminated areas (e.g., greenhouses, indoor production, hydroponic growing
mediums, etc.)
Also, the growing of non-food crops in sites in cities that are heavily contaminated may
relieve some of the concerns for exposure to contaminants from air, soil and water
resources. Such crops may include e.g., aromatic and medicinal herbs, flowers, fiber crops
and biomaterials, or biofuels
Ants, arthropod predators and microbial communities are the major regulators of pest
populations in urban soils, and they can probably be harnessed to control insect pests
affecting UA

Sources: Yadav et al. 2012; Gardiner et al. 2014, UrbanDesignLab, 2012
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Source: Brown el al., 2015
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Improper urban farming
A variety of agricultural plastic film is widely
used as in greenhouse and plastic
mulching. If the management and recovery
are not good, a large number of pieces of
plastic film will scatter in the field and
cause white pollution
Such solid pollutants are not easily
evaporated, volatilized, or decomposed by
microorganisms, which will remain in the
soil for a long time
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There is a need for urban farmers to develop balanced nutrient
management plans
Long-term use of nitrogen fertilizer will destroy soil structure, result in
soil compaction, deteriorate biological properties, and finally affect the
yields and quality of crops
Part of the pesticide sprayed on the object absorbed by plants escapes
into the atmosphere
About half of pesticide for object spraying are scattered on farmland,
and this part of pesticide and pesticide directly applied to the farmland
constitute the basic sources of pesticides in soil
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