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Adapted from Birkmann 2013
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The impact of the environment on health

Hazard: disease
vectors, health
determinants

Adapted from Birkmann 2013



HAZARD = presence of (infected) vectors

Malaria Atlas Project (https://map.ox.ac.uk/)

Plasmodium falciparum parasite rate in 2-10 year olds in Africa

Surface temperature

Land cover

Precipitations



HAZARD = presence of allergenic species & 
pollution

Dujardin, Linard, Dendoncker et al., RespirIT project
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The impact of the environment on health

Hazard: disease
vectors, health
determinants

How many people 
are exposed?

Who are these
people?

How do they
move around? 

Adapted from Birkmann 2013



Aggregate census counts

100x100m gridded counts

EXPOSURE: spatial 
distribution of human
population

www.worldpop.org



Source : UniProt

Allaer 2016

Mobile phone data to evaluate
the exposition to spatio-
temporal health risks

Deville, Linard et al., 2014



Lennert 2017
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The impact of the environment on migration

Migration as an 
adaptation to 
CC ?

Risk to migrate or risk to be 
trapped (too poor to move)

Hazard: drought, 
land degradation, 

…

Who are the most 
exposure?

Who are likely to 
move?

Who are the most 
resilient? 

Adapted from Birkmann 2013



The environment is a source of confusion in 
migration-environment research 

How to measure the environment?

•based on rainfall data
•Based on perceptions
•Based on emotions



12

1972

1975

1980

1996

• Rainfall in JAN 1960

• Rainfall in FEB 1960

• …

• …

• Rainfall in DEC 1998

• Distance to market

• Presence of primary 

school

• Migration history

• Ethnic groups

• Crops

• etc.

• Male, born in 1966, farmer

• House characteristics

• Migration purpose

• Matrimonial status

• etc.

GIS

Migration model estimated by a discrete-
time event history model

Burkina Faso (Henry, 
2003) Rainfall data
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Burkina Faso (de 
Longueville) Perceptions



Impact of typhoon on migration in the 
Philippines (Henriet)

Typhoon Yolanda
Cogon

Brgy 10

Sapao

14

Emotions

Rural, Low risk
(n=22 out of 249) 

Urban, High risk 
(n=20 out of 165) 

rural, high risk
(n=20 out of 243)

(Henriet, 2017)



Use of a board game to collect information 
about emotions related to the environment

15(Henriet, 2017)



Game database

16

John John

(Henriet, 2017)



17

John John

(Henriet, 2017)
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The impact of the migration on the environment in Ecuador

Risk to be poor among the left-
behind families

Hazard: land 
degradation, 
deforestation

Who are the most 
resilient? 

Adapted from Birkmann 2013



To analyze the effects of migration on the different factors of 

resilience at household level  (rural Ecuador)

Resilience

19 (Demoulin and Henry, 2015)
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How to measure social vulnerability ? 
Philippines and Haïti

Lost and damage

Hazard: flash 
flood, typhoon

earthqwake

Who are the most 
exposure?

Adapted from Birkmann 2013



To develop and validate a high spatial resolution social 
vulnerability index (SVI) based on disaggregated 
census data for the Philippines (Ignacio, 2015)

(Ignacio, 2015)



Social vulnerability index

(Ignacio, 2015)



Summary

• The Department of Geography contributes to the 
transition towards sustainable and resilient
environments in order to improve population well-
being

• Links between environment and society is the core of 
our research

• We have expertise in the production, analysis and 
modelling of spatial data, in the construction of 
household survey, event-history models, board game, 
integration of environmental and population data.

• Sub-Saharan Africa, Haïti, Ecuador, Philippines


