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Historical view: wetlands harbour diseases

- A European 
perspective

- Malaria = “bad air”, 
miasma theory



Healthy environment = healthy humans?

- Dilution effect: 
pathogen finds 
fewer competent 
host species in 
diverse ecosystem

- Lyme disease in 
North AmericaWood & Lafferty 2013. Trends Ecol Evol 28:239-247



… but is this a general effect?

Relative frequency of 
positive, negative (the 
“dilution effect”), neutral, 
and unknown responses of 
disease to biodiversity

 Dilution effects form a 
minority
 Few winners, many 
losers among parasites

Wood et al. 2014, Ecology 95:817-832





Mangroves are in many places

… and are important for people









Mosquitoes in (African) 
mangroves transmit:

But do mangrove forests really 
amplify these diseases?

Malaria and lymphatic filariasis



Mosquitoes in (African) 
mangroves transmit:

But do mangrove forests really 
amplify these diseases?

Malaria and lymphatic filariasis



Let’s use geographic data

- H1: Does mangrove 
land cover increase
malaria prevalence?

- H2: Does mangrove 
health ( ‘greenness’) 
decrease malaria 
prevalence?



Data 1: MalariaAtlas Project

Malaria kills 600,000 
people annually: most in 

Africa

MAP is the most extensive 
dataset for malaria 

infections



Data 2: ‘mangrove’ variables

Mangrove layers (1996, 
2007-2010, 2015-2020)

Approximation: mangrove 
health = vegetation indices 

(NDVI): 2000-now



Data 3: other variables

Human impact (population 
density, agricultural land 

cover)

Weather anomalies 
(precipitation + 

temperature): DURING 
survey period and 

PRECEDING survey period 
(6 months)



Direct and indirect effects

Structural equation 
models: linking several 

mixed models in a single 
framework

piecewiseSEM package: 
allows maximum flexibility 

(random effects, spatial 
autocorrelation, zero 

inflation etc.)
Lefcheck 2015, Methods Ecol Evol 7:573-579



Results: optimised model
 check robustness (mangrove radius: 1-40 km)
 best support: 23 km (C =  5.6, df = 10, p = 0.845)
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Results: effect sizes
 check robustness (mangrove radius: 1-40 km)
 best support: 23 km
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Results: mangrove impact
 best support: 23 km (but similar results across)
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Early conclusions

Mangrove cover  no support for effects 
on malaria prevalence

BUT: mangrove higher NDVI is linked to 
increased infections

 Role of seasonal cycle?



Still do be done

Optimise model 
parameters

Predictor analysis 
(broader set of variable): 

machine learning

Test links in real life: 
mangrove fishes as 

predators of mosquitoes



Work in progress

Optimise model parameters

Predictor analysis (broader 
set of variables): machine 

learning

Include lymphatic filariasis

Test links in real life: 
mangrove fishes as predators 

of mosquitoes
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