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Importance du Global 





Increase of outbreaks 

Homogeneization 
(pathogen-country modularity) 

(Poisot, Nunn & Morand, sub) 
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World flight travels 



Climate change: the impact on the epidemiology and 
control of animal diseases 
Scientific and Technical Review 27(2), 2008 
(de la Rocque,  Morand & Hendrickx, eds) 

Climate change 

1- There is little evidence that climate change has 
already favored infectious diseases.  
2- Recent models predict range shifts in 
disease distributions, with little net increase in area.  
3- Variability and extreme events matter 
4-Many factors can affect infectious disease, 
and some may overshadow the effects of climate. 



Climate variability 

 El Niño and epidemic outbreaks in 2006-2007 (Anyamba et al. 2006) 

Extreme events, major  El Niño, and epidemic outbreaks in 1997-1998  

( Bryan Christie/Scientific American 2000) 







 Environmental changes (biodiversity, land use) 
 Antimicrobial agents 





Changes in land use 

1840  
(estimated) 
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Fire maps 



The biogeographic distribution of pathogens 

The diversity of Mammals and 
birds is linked with the diversity of 
human infectious diseases (Dunn 
et 2010)  

Schipper et al. 2009. Nature 

Mammal species richness 

Pathogen richness 



Increase of ID outbreaks Human ID richness is correlated to biodiversity 

(Morand & Waret-Szkuta, 2012) 



Schipper et al. 2009. Nature 

Species richness 

Species at threat 





La différence entre un pessimiste et 
un optimiste… 



La différence entre un pessimiste et 
un optimiste… 

Le pessimiste : “Cela ne peut être pire …” 



La différence entre un pessimiste et 
un optimiste… 

Le pessimiste : “Cela ne peut être pire …” 

L’optimiste: “Mais si, mais si …” 



Représentations 



Biodiversity as seen by ecologists … 



When bees go 
extinct… 
  

Humans have to pollinate by hand (south of China) 



… and as seen by epidemiologists 









Controverses scientifiques 



After some promising results and bright ideas….. 





… criticism, refutation and…. pessimism ... 











From Global to Local 



Hotspot for potential (re)-emergences 

A high variability in human-dominated 
ecosystems 

A potential high impact of the climate 
change 

An ongoing biodiversity and bio-cultural 
diversity losses  



Birds + Mammals 
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Diversity of languages in Southeast Asia Species diversity and endemism 

High languages’ diversity  high biodiversity  



2004 

2013 



An increasing number  
of outbreak events  

Higher number of 
zoonotic outbreaks is 
linked with increasing 
biodiversity at threat 

Higher number of 
vector-borne disease 
outbreaks is linked  
with low forest cover 



Future of the Monsoon 

Dryer:  

             Less rainfall amounts 

             Shorter monsoon season 

More tightly linked to ENSO 

             More dry years 

  More humid years 

   Less « normal » years 

Climate variavbility leptospirosis incidence (2000-2010) in Thailand 



See more at www.ceropath.org 

Rodents and rodent-borne diseases : 
- Biodiversity changes 
- Rodent-borne diseases  
- Agricultural pests 
- Local perception: hunting, health, environment 

Project CERoPath 2008-2012 
- Tools, database 
- Trainings 
- Research network in SE Asia 
Project BiodivHealthSEA 2012-2015 
 

www.biodivhealthsea.org 



Human cases 

RoBo diseases 
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Land use / cover changes 

Land use / land cover 

classification  in 

Mondolkiri province, in 

1988 
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Land use / cover changes 

Land use / land cover 

classification  in 

Mondolkiri province, in 

1998 
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Land use / cover changes 

Land use / land cover 

classification  in 

Mondolkiri province, in 

2008 



Rodent habitat use 

Habitat Modelling 

RoBo disease 



Leptopsirosis 
 
Scrub typhus 

Linking human cases, land uses and rodent reservoirs 

200 villages 
Tha Wang Pha, Pua (Nan) 



One Health/Ecohealth studies 





Participatory cartography 

Health care schemes choosed by villagers 
Behavior schemes modeling 
contacts (villagers and health 
specialists) 

Water and health risks 

(Della Rosa, 2013) 



Perspectives 



Administrative boundaries 

Conceptual maps 

Land covers 

Epidemiological maps 

Landscape genetics 

Mapping ecosystem 
services 

Data integration 
Knowledge representation 

Diseases cases 

Socio economics 

Participatory maps 

Regulation rules 

Historical maps 



Millenium Ecosystem Assessment (MA): ecosystem services 

- 60% of ecosystems are degraded 
- source of conflicts 
- reduction of poverty implies a sustainable use of ecosystems 



Natural Biomass 

Cultivated Biomass 

Land Use 

Climate 
Energy 
Rainfall 

Animal, plant communities 

Parasites / predators 

Socio-economics 
(policy) 

Health, well-being 

Regulation diseases 

Functions of Ecosystems 

Ecosystem services 



Land-use & land-cover 
 dynamics 

Climate change 
Global drivers 

Infectious diseases 

Laws, regulation 

Conservation 

Perception 

ES regulation Health 
scenarios 

1 

2 3 

5 4 

6 

7 
EcoHealthSEA 



Need for long-term monitoring (in Asia):  

Such as NEON in USA  
(National Ecological Observatory Network) 

 

A dream 

(Springer et al., subm Ecosphere) 

Vector and Pathogen Sampling Designs for the 
National Ecological Observatory Network  
 



• French teams 
– CNRS-IRD-ISEM         PathoDivSEA (AFD-CNRS)                                                    GDRI-CNRS? 
– CIRAD-AGIRs                    GREASE-CIRAD (network) => CommAccross (FP7-EU) 
– INRA-CBGP          PathoID-INRA (metaprogram) 
– IRD-BIOMECO                    PPR SELTA-IRD (network) 
– IRD-CIRAD-InterTryp                                 Platform BioZoonoSEA 
– Institut Pasteur Cambodia 

 
• SE Asian teams 

– Mahidol University, Dpt Medecine, TropMed, Bangkok 
– Kasesart University, Dpt Veterinary, Bangkok 
– Thammasat University, Dpt Anthropology, Bangkok 
– Chulalongkorn University, Dpt Biology Bangkok 
– Maha Sarakham University, Dpt Biology, Mahasarakham 
– AFRIMS (US Army), Bangkok 

 
– NAFRI, Agricuture & Forestry, Vientiane 
– National Institute of Health, Vientiane 
– Centre Christophe Mérieux, Vientiane 

 
– University of Health Sciences, Phnom Penh 

 
– OUCRU, Ho Chi Minh City 

 
– National University of Singapore 

 



Phnom-Penh 
 
17-18 November 

 
  
1. Biodiversity and infectious diseases  
2. Antibiotic resistance 
3. Pollutants and the trophic web  
4. Ecosystem services, conservation and health  
5. “One Health” and biodiversity  
6. Laws and ethics for biodiversity and health  



Merci ! 


