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Messages 

▪ A need for multi-pollutant approaches 

▪ Agriculture and sewage are common sources of pollutants

▪ At least 50% of global population experience multi-pollutant 
issues  
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A need for multi-pollutant approaches 

● Multiple impacts 

● Diverse interactions 

● Common sources 

● Effective solutions 

7



Common sources of water pollution 
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Common sources for > 10,000 rivers
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MARINA models: 

Model to Assess River Inputs of pollutaNts

to seA
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▪ Integration of processes 

▪ Food-water-climate interaction

▪ Animal-crop interaction

▪ Spatially explicit 

▪ Past, present and future 

https://www.wur.nl/en/Research-Results/Chair-
groups/Environmental-Sciences/Water-Systems-and-Global-
Change-Group/MARINA-2.htm



MARINA website: will be available soon 

https://www.wur.nl/en/Research-

Results/Chair-groups/Environmental-

Sciences/Water-Systems-and-Global-

Change-Group/MARINA-2.htm 11



Model evaluation – “building trust” approach 

Strokal et al. (2016), (2021) 12



Common sources of water pollution 
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Agriculture: 

a source of nutrients, pathogens, and antibiotics  



15Wang et al (in prep)

Agriculture: 

a source of nutrients, pathogens, and antibiotics  

Preliminary results 

(e.g., chemical fertilizers) 
(e.g., sewage systems) 



16Mengru Wang et al (unpublished)
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Lower inputs 

Higher inputs of one pollutant 

Higher inputs of two pollutants 

Higher inputs of three pollutants 

Li et al (2022) Water Resources 

https://doi.org/10.1016/j.watres.2021.117906

Agriculture: 

a source of nutrients, pathogens, and antibiotics  

Inputs of nitrogen, phosphorus and pathogen to rivers from livestock in 2010 

https://doi.org/10.1016/j.watres.2021.117906
https://doi.org/10.1016/j.watres.2021.117906
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Lower inputs 

Higher inputs of one pollutant 

Higher inputs of two pollutants 

Higher inputs of three pollutants 

Li et al (2022) Water Resources 

https://doi.org/10.1016/j.watres.2021.117906

Agriculture: 

a source of nutrients, pathogens, and antibiotics  

Inputs of nitrogen, phosphorus and pathogen to rivers from livestock in 2010 

https://doi.org/10.1016/j.watres.2021.117906
https://doi.org/10.1016/j.watres.2021.117906
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Legend

China

Agriculture: 

a source of nutrients, pathogens, and antibiotics  

Preliminary results 

Qi Zhang et al (unpublished)



Common sources of water pollution 
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Sewage systems: 

sources of multiple pollutants in rivers
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(kgP/km2/year)  

Nitrogen

(kgN/km2/year)  

Strokal et al 
(2019)



Sewage systems: 

sources of multiple pollutants in rivers
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Strokal et al 
(2019)
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Microplastic

(kgMP/km2/year)  
Phosphorus

(kgP/km2/year)  

Triclosan

(gTCS/km2/year)  

Nitrogen

(kgN/km2/year)  

Cryptosporidium (pathogen)

(1017 oocysts/km2/year)

Sewage systems: 

sources of multiple pollutants in rivers

Strokal et al 
(2019)



Messages 

▪ A need for multi-pollutant approaches 

▪ Agriculture and sewage are common sources of pollutants

▪ At least 50% of global population experience multi-pollutant 
issues today  
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Messages 
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▪ “A multi-pollutant perspective matters for 
water quality and its pollution sources”



Webinar 2
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Webinar 2: discussion 

▪Which tools (approaches) can we use to 
analyze drivers of water quality and water 
scarcity?

▪www.menti.com

▪41 95 59 8
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http://www.menti.com/
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Highlights



▪ “To explain nutrient pollution in water we 

need to better understand what is happening 

on the land”

Webinars 1 (status)
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▪ “Both rivers and lakes are important 

elements of the landscape system”



▪ “Quality matters for water scarcity and its

drivers”

Webinars 2 (drivers & sources)
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▪ “A multi-pollutant perspective matters for 

water quality and its pollution sources”



Webinar 3 on impacts - 14 September 

31


