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Homo sapiens 

1,415 pathogens
         (Taylor et al., 2001) 

2,107 pathogens     
          (Wardeh et al., 2015)



  

Favorability factors to the emergence of zoonosis

Marbug
Chagas Disease
Yellow Fever
Leishmaniosis
Nipah virus

Lyme Disease
Hantavirusis
Rabies

Angiostrongyliasis
Schistosomiasis
Zika
Dengue
West Nile virus

Influenza
Resistant bacteria
Zika

Genetic alterations in vectors 
and parasites by anthropic 

pressure

 Introduction and invasion of 
pathogens and vectors

Changes in the number of 
individuals or species in the 

ecosystem

Habitat changes - 
advancement of agriculture 

and livestock, climate 
changes, deforestation….



  

No vaccines or treatment for all people and 
animals nor against all pathogens

We do not know enough about the causes 
of the outbreaks

How they are distributed and the 
mechanisms that trigger their emergence

We do not have good models to identify 
areas and risk factors for zoonoses 

outbreaks



  

But we know that death or 
abnormalities in wild animals may 

occur before human cases



  

Surveillance of emerging zoonoses depends on:

Trained health, environment and agricultural staff

Diagnostic capability

Financial and logistical resources

Proper communication

Collaboration of society



  

Decision making depends on:

Speed and accuracy of information and confirmation of 
epizootics and human cases

Rapidity and accuracy of diagnosis

Biological sample quality

Laboratory capacity

Ecosystem knowledge and ONE HEALTH aproach



  

Forecast models depend on:

Data quality

Facilitated organization of data

Georeferenced location of outbreaks

Continuous monitoring

Identification of species involved



  

Challengers to monitor wildlife in 
megadiverse countries

Continental dimensions

Parasite, vectors and hosts diversity

Lacks of biodiversity knowledge 

High complexity of disease ecology 

Methodology and infrastructure bottleneck for big data

Socio cultural diversity

Human health emergency

Change on epidemiology profile from social drivers

Citizen science - one step further



  

Wildlife Health Information Center



  

Information System of Wildlife Health 
Brazilian ONE HEALTH experience



  

Society collaboration 
and experts

Wild animal
 registration Data base

Socio-
environmental, 

climatic and 
infrastructural 

data

Alert models Forecasting 
models

Laboratory 
network

Oficial 
Epizootic 

data  



  



  

2013 
2014
2015

Workshop on participatory networks in wildlife health



  

Wildlife Health and Digital Inclusion Project in 
Amazonia and Atlantic Forest

11 Expeditions -   2015-2017

56 communities
860 families
2560 inhabitants - traditional communities and indigenous



  

SISS-GEO 
RECORDS
RESEX TAPAJÓS-ARAPIUNS
05/11/2017



  

The SISS-Geo 10+ collaborators in 2016



  
Georeferenced DB

 

 

 

 

High Performance Processing

+ 12GB of manipulated data

+ 336 processing hours

+ 30,000 manipulated attributes

+ 4700 cores processing

+ 305GB of RAM

Processing Capacity:
10 TFLOPS = 10 trillion operations per second

 

High performance computing resources
Large-scale parallelization of the process
Production of tens of thousands of computational models to be 
evaluated and compared in the final model selection



  



  

Characterization of municipalities

~ 30 thousand attributes

Human cases and 
epizootics between 2000 

and 2016 (620 cases)

Environmental, census, social, economic, agricultural 
and livestock data, municipal boundaries

~ 3.000 layers - IBGE, INDE, EMBRAPA, INPE, CHIRPS 
(GPM-NASA/JAXA), WORLDCLIM

Preprocessing and structuring

PRELIMINARY MODELS
YELLOW FEVER

Data-driven modeling

Machine Learning

Database + occurrences 
of yellow fever by 

municipality 

GT ARBO-Ministry of Health 
and Fiocruz Agreement



  

Features

 Free 
 3,15MB 
 Easy language 
 GPS
 Photographs of various qualities
 Information on the animal and place of observation
 Real-time map view
 Automated alerts to managers in real time
 Network of specialists for species validation
 Organized database
 Automated and customized data reporting

 166 modifications made from the use and 
suggestions of the collaborators



  

Lessons learned

 Innovative computational technologies must be developed by 
 multiprofessional teams 

 It should be managed with the freedom of experimentation of 
research projects

 It needs to be tested in the field with the presence and 
accompaniment of the whole team.

 Must to listen and exchange knowledge with all people
 Must be under the care of stable institutions and partners
 Need to aggregate young researchers
 Need to develop your own solutions
 Must seek bold solutions

 Must join other initiatives
 Keep a open communication channel with the collaborators

 Thank those who believe and support new ideas



  

Our team  

www.biodiversidade.ciss.fiocruz.br

http://www.biodiversidade.ciss.fiocruz.br/


  

Thanks
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