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China: Agriculture

2Source: Wikipedia

• Arid and semi-arid 
regions in the north 
and west

• Humid subtropical in 
the south and east



Global Outlook of Land Contamination
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 UK: 33,500 
 Europe: 246,000
 US: 294,000 
 China: >1,000,000 sites



Land Contamination in China: Soil
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 16.1% soil contamination

 Southwest - mining

 Costal area - industrial 
pollution



Land Contamination: Groundwater
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 61.5% groundwater 
contamination

 geologic background

 groundwater depletion

 industrial pollution is 
serious



Cancer villages in China
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 1.5 million people 
die from cancer 
each year

 Estimated >200 
“cancer villages”

 Largely due to land 
contamination



Heavy Metal Threat to Public Health
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 Pb causes permanent 
damage to the nervous 
system

 34% surveyed children 
blood lead levels elevated

low high



Heavy Metal Threat to Public Health
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Osteodynia diseaseCd in rice
 Cd causes damage 

to kidney and bone

 One study found 44% 
rice sold in an open 
market was Cd 
contaminated



Contaminated Rice in China
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Land Contamination in China ‐ Summary
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 16.1% soil contamination 

 61.5% groundwater contamination

 44% rice in open market had cadmium 
contamination

 34% surveyed children blood lead levels elevated

 Estimated >200 “Cancer Village”

 Estimated >1 million contaminated sites



• It’s a big problem!
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China: Remediation Initiatives

 Soil Action Plan (May 31, 2016)

 ￥500 billion RMB investment

 Ambitious!

 clean-up ~700,000 ha of seriously contaminated 
agricultural land by 2020, 

 Utilize 95% of the nation’s contaminated land in a 
safe manner by 2030
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• How to ensure wise agricultural land 
remediation? 

13



Remediation History

Green and Sustainable Remediation (GSR) 
represents a new trend

 Remove all (1970s-1980s)

 Risk-based cleanup (1990s-2000s)

 Green and sustainable remediation（2010s - ？)
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Principle
Life cycle principle
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Objective
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• Assess the sustainability of remediation 
actions

• Arid and semi-arid regions - where 
reclamation is challenging



framework

• framework for sustainability assessment
• agricultural land remediation
• consists of: 
 4 impact categories
 11 subcategories
 32 indicators
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Separate agricultural sustainability?

• Was it necessary to separate agricultural 
sustainability?
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Separate agricultural sustainability?

• Agricultural and industrial remediation are 
different!

• Footprint of industrial remediation -
emissions and resource consumption

• Soil productivity and soil quality – unique
• Including it into “environmental” footprint 

may lose the special importance
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Separate agricultural sustainability?

• Traditional remediation in China -
ignorance of agricultural practice 

• Stress importance of agricultural 
sustainability 

• Promote awareness and practice
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Separate agricultural sustainability?

• Soil quality (e.g. nutrition), food safety (e.g. pesticide 
residue), and food security (e.g. crop yields) 

• more or less cross-boundary
• i.e. soil quality -> environmental OR social and economic 
• It affects farmers’ capability in making a living and local 

economy
• Food safety is an environmental concern - contaminants 

in the environment; however, in fact, food safety is more 
of a social issue in China nowadays
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Separate agricultural sustainability?

• We considered the appropriateness, effectiveness, and 
implementation of all pertinent metrics through scenario 
testing 

• 5 cases study sites across China
• We hope this paper can contribute to our understanding 

of what may, or indeed may not, constitute an 
appropriate framework for the remediation of agricultural 
land in China
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Case studies

• Five cases considered - representative of a 
broad range of sites: 
– most commonly seen organic and inorganic contaminants
– southern and northern provinces and both coastal and inland 

provinces; 
– provinces with high tax revenues and provinces that are 

relatively poor; 
– wide range of precipitation, temperature, and soil conditions; and 
– variety of crops including the most common types in China such 

as wheat and rice.
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Case studies
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Case studies
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LCA analysis for site A for alternative options



Case studies

• Contribution analysis of LCA results
• The installation of a clean irrigation system - largest 

contributor
• Groundwater irrigation wells and water channels - steel, 

concrete, energy input
• On-site transport - second largest contributor for climate 

change, particulate matter formation, human toxicity, and 
fossil depletion

• Stabilization reagents - second largest contributor for 
agricultural land occupation and terrestrial eco-toxicity

30



Conclusions

• many projects could be improved as follows:
– enhance community involvement and farmers’ satisfaction
– consider and, where necessary, improve the long term efficacy 

of remedies 
– mitigate life cycle emission of secondary pollutants 
– ensure soil fertility is maintained during the remediation 

processes

• externalities that are not considered in traditional 
human health risk based decision making 
processes 
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Conclusions

• It is imperative that more scientific studies 
are conducted, and more policy 
instruments developed and implemented 
to enhance the life cycle sustainability of 
agricultural land remediation in China
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