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Determinants of health

Source: Rao, M., Prasad, S., Adshead, F., & Tissera, H. (2007). The built environment and health. The Lancet, 370(9593), 1111-1113.





http://www.who.int/globalchange/environment/en/

http://www.who.int/globalchange/environment/en/


Fertilizer application 
upstream in a catchment 

in Belize

Addition of 
nutrients to 

wetlands 
downstream

(esp. phosphorus)

Transition from 
short, sparse 

vegetation to dense 
cattails- dominated 

vegetation

Creation of breeding 
sites favored by 

Anopheles 
vestitipennis over 

A. albimanus

Higher density of 
A. vestitipennis
(more effective 
malaria vector)

Increased exposure 
& transmission

Indirect – example of vector borne disease (mosquitos)

In a recent survey of 41 different pathogens on six continents, nutrient enrichment led to ecological changes, which 

resulted in increased disease exposure 95 % of the time (Myers & Patz 2009).

Myers & Patz (2009): Emerging Threats to Human Health from Global Environmental Change. Annual Review of Environment and Resources 34: 223-252



Vision: co-manage water and public health

• Water Management and Public Health Managers 
do not speak the same language.

• If they would, then co-management and trade-off 
of water system investments versus health costs 
could be made.

• This applies to direct and indirect impacts, and in 
various contexts (urban, catchment)

• Look at all health issues from the One Health 
perspective

Next, 3 example projects Deltares is working on



https://sustainabledevelopment.un.org/

Mangement goals – relations between issues and 
goals (~one health)

https://sustainabledevelopment.un.org/


1. Direct impacts – emissions to exposure



Example: Catchment wide risk assessment

Source: Jos van Gils, Deltares.

Example = for species

Especially emerging substances such 

as:

- Pharmacauticals

- Pesticides

- Hormone disruptors

- Microplastics

- ..

Many unknowns for impacts, so 

translating into human health is not 

trivial.



Chemical pollutants: example microplastics

Source: Bas van der Zaan, Deltares

Monitoring – pathogens on (micro)plastics
(in Netherlands, also Indonesia)

Sampling microplastics in the Citarum River, Indonesia.



On site detection of microbial pollution in water

Changing environments: climate adaptation (left); urban flooding (right)

On-site microbial monitoring -> 
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2. Direct impacts: Floods and Health – predicting 
health burden

Flood

Increased 

exposure to 

pathogens, 

reduced 

drinking 

water 

quality

Direct casualties

Increase in 

mosquito 

vectors and 

associated 

diseases

Increase in 

effects of  

mold in 

housing, 

other 

secondary 

effects

Source: G. Geerling, Deltares



Managing post flood health impacts
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Our general approach for co-management (not 

limited to floods&health):

• Bring together stakeholders in water 

management and pulic health

• Devise common language, common indicators 

and colloboration tools

• Colaboratively analyse and scope solutions

• Implement and monitor cross-sectoral

In each of the quadrants often other stakeholders are involved



3. Indirect impacts: One Health PACT – Predicting Arboviruses 
Climate Tipping Points (Netherlands / Europe)

Deltares leads WP4 change scenarios

(co-lead is CML-Leiden)

Scenarios 2100: understanding and predicting 

outbreaks and tipping points for changes in

• climate

• farming practices 

• water management (name example)

• importation risks

Integrating data, models and knowledge from 

other WPs.

Overall project €10 mln, 26 PhDs, granted to 

the Netherlands Centre for ONE HEALTH



Indirect impacts: Reservoirs & Health

Balance of benefits and burden
Examples burden
• Contamination, e.g. Cryptosporidium
• Mosquito breeding sites - malaria
• Eutrophication, algal blooms, pesticides

Source: Eline Boelee



Source: G. Donchyts, Deltares

Over a million 

dams in the 

world 

Orange dots 

are known 

dams.



Take home & Thank you
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gertjan.geerling@deltares.nl

Linkedin: https://www.linkedin.com/in/ggeerling/

Mosquitos hatching in harvested 
rainwater (rain barrel) @ home 

(Source: Gertjan Geerling)

• Think: One Health – (eco)system changes may 

have health implications

• We need to bring together stakeholders in water 

management and public health

• Devise common language, common indicators 

and colloboration tools

• Create cross sectoral funding options (national, 

EU, international)

Please contact me for co-operation or information:

mailto:gertjan.geerling@deltares.nl
https://www.linkedin.com/in/ggeerling/?originalSubdomain=nl

