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Regional Groundwater Quality Assessment in China

Groundwater Quality and Pollution Characteristics 

in North China Plain

New contaminants in agriculture

Seek cooperation opportunities

New Technologies used in field work



2006-2015, 10 years, 4,400,000km2

Regional Groundwater Quality Assessment in China
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New Technologies used in field work



New equipment

Setted depth in-
situ sampling 
technique

Pump suction sampling 
technique



New equipment

Shallow groundwater sampling 
technology in areas without well



New equipment

Positive pressure wells sampling 
technique 

subnormal pressure wells
sampling techniqueon-line filtration-dilution 

technique
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Groundwater Quality 

Characteristics in North China Plain
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冷浸田

integration in Jing-Jin-
Ji Area

Old industrial bases
Major grain producing areas
Circum-

Bohai Sea Economic Zone

江汉油田

Human nature interaction
Groundwater table 
depression
 Salinization
saline intrusion

Typical Region of Human nature interaction 

农业基地

湖泊萎缩

“Human Activity”

Urban intensive region

Deep Groundwater table depression

Suning

Cangzhou Huanghua



 Investigation

 Field testing

 Field sampling

7600 groundwater samples, 147,000km2



A total of 52 hydrophysical and hydrochemical indicators (shown in Table 1) were 
selected for comprehensive assessment of groundwater qualities.

Li Y, Zhang Z, Fei Y, et al.Environmental Earth Sciences, 2016.
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For most indictors, the majority of the samples belong to I and II type water. 

The proportion of above III type water samples in the middle and eastern area 

and the alluvial-proluvial plain is higher than that in the piedmont area. The 

typical indictors are Mn (56.16%), total hardness (55.16%), Na+, SO4
2-, Cl-, 

and TDS. The zonal distribution of Mn in the piedmont area is comparatively 

obvious due to the strong groundwater recharge and runoff drainage.



Among the 4280 shallow groundwater samples, unpolluted and slighter polluted 

samples account for 52.47%, heavily polluted samples account for 28.56%, and 

severely heavily polluted samples account for 18.14%, indicating that the overall 

shallow groundwater quality is in good condition, but it’s far from satisfaction.  

The groundwater is heavily polluted near the urban areas including Beijing, 

Shijiazhuang, Handan, Xingtai, etc. The Yellow River alluvial proluvial plain is also 

heavily polluted, while the middle part of North China Plain is slightly polluted.



2-1 Seriously polluted surface water poses an immediate threat to groundwater 

quality.
2-2 Long-term wastewater irrigation and Low processing rate of industrial and 

domestic sewage near cities cause pollution to the soil and groundwater. 
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The sources of contaminates



2-3 Poultry litter abandoned everywhere by small farms caused soil and 

groundwater pollution.   
2-4 Overuse of chemical fertilizer and pesticides in agriculture have direct 

impacts on the quality of soil and groundwater.

pesticidesfertilizer

The sources of contaminates

http://www.baidu.com/link?url=fOzUIk_xnwGsLCsK5zeAbC0F2BW5DtVEh8SkGziBaohWdRDaLWrn-0HgMhjiPsV_5-PyqORxHhc_Poj0gynsOzaxQ4-tk9CQL3qMq7PLFaK
http://www.baidu.com/link?url=5ZeIYdPDL7f0LCXP-S0hr5PKRVI1q3-jr_LAkvYZxb0vUzsjngax0UcEPzHlC--Nrl_NCYXgMRuV81OxCYf6354pX68faJX6wFqZO22_T_PPky8roJ0pYyTbQxMm8LXL
http://www.baidu.com/link?url=5ZeIYdPDL7f0LCXP-S0hr5PKRVI1q3-jr_LAkvYZxb0vUzsjngax0UcEPzHlC--Nrl_NCYXgMRuV81OxCYf6354pX68faJX6wFqZO22_T_PPky8roJ0pYyTbQxMm8LXL


Groundwater vulnerability Pollution load Groundwater resource function



Groundwater pollution risk Groundwater pollution prevention and control



Investigation technologies and evaluation methods used for regional groundwater 
pollution research.
In Situ Remediation of Chlorinated Solvent Plumes.
Groundwater chemical handbook (the fourth edition)



New contaminants in agriculture
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In 2007, We got 37 
shallow groundwater 
samples in poultry 
farms in North 
Shandong Plain, 
found that 24
samples were 
detected with arsenic 
and 17 samples had 
arsenic exceed the 
standard of drinking 
water of China, the 
highest value was 
0.136mg/L.
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Experiments have indicated that 
roxarsone was stable in fresh dried 
litter, however, when water was 
added to litter at about 50 wt% and 
the mixture was allowed to 
compost at 40℃, the speciation of 
arsenic shifted from roxarsone to 
primarily arsenate in about 30 days. 
Increasing the amout of water 
increased the rate of degradation.
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Added to feed(effects)
· Antibiosis, anticoccidiosis
· Cure dysentery
· Promote growth
· Improving feed conversion ratio
· Increasing production rate



A

B

C

A: Source strength of  Roxarsone  in Poultry litter.
B: Migration and conversion behavior of Roxarsone in 

Vadose zone；
C: The speciation of Roxarsone  and arsenate in groundwater.

The key research contents

adsorption-desorption transformation
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http://dict.cnki.net/dict_result.aspx?searchword=%e5%90%b8%e9%99%84-%e8%a7%a3%e5%90%b8&tjType=sentence&style=&t=adsorption-desorption
http://dict.cnki.net/dict_result.aspx?searchword=%e8%bd%ac%e5%8c%96&tjType=sentence&style=&t=transformation


400ppm200ppm50ppm 100ppm0ppm

OD600 and arsenic compounds were detected every 2h



Growth curves of microorganisms along different 

roxarsone concentration

Microorganisms of different  roxarsone concentration entered into 

stationary phase after 20 h
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Seek cooperation opportunities
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