
CEMADEN – Centro Nacional de Monitoramento e Alerta de Desastres Naturais

Como parte do Estratégia Nacional para Gestão de Desastres Naturais, o CEMADEN tem por objetivo desenvolver, testar
e implementar um sistema de previsão de ocorrência de desastres naturais em áreas vulneráveis de todo o Brasil.



National Strategy for Disaster Risk Management
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Hydrological extremes 
aplied to Natural 
Disasters
Monitoring, Model 
development and impact 
assessment of floods
and flash floods

Márcio Moraes Rochane Caram Javier TomasellaConrado Rudorff

Research lines in Cemaden

Adriana Cuartas

http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4727949J9
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4739765Z6
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4778259U6


Geodynamic process 
aplied to Natural 
Disasters
Geotechnical and climatic  
variables for an early 
warning system 
implementation

Rodolfo Mendes Márcio Andrade

Soil
moisture

Márcio Moraes

http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4700519J0
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4774506A2


Crop Failure 
Prediction System

Crop Failure Prediction System 
Crowdsourcing agricultural data

Ana Paula Cunha Marcelo Zeri Regina Alvalá

http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4706183H3
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4767042J0
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4787979Z6


Meteorological 
extremes

Understanding and 
quantifying 
meteorological hazards

Dolif et al., Atmos Sci Let., 2015

Giovanni Dolif Neto Christopher Castro

Explores the
potential of S2S as
part of an early
warning system for
DRR

http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4765700J1
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4795900Z6


Drought impacts and 
wildfires in Amazonia

Liana AndersonAcre state Pilot project: 
improving fire risk warning 
system

Spatially explicit model under development

Integrated modelling 
aplied to Natural 
Disasters

Computational 
intelligence applied 
to hidro
meteorological data

Computational and 
mathematical 
modelling for assessing 
infrastructure impacts

Leonardo SantosGlauston Lima

http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4266303H3
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4709545Y3


Sociocultural and 
environemntal 
Vulnerability and Risk 
perception

Understanding the society 
and its relationship and 
response with extreme 
events and its impacts

Socioenvironemtanl 
vulnerability and 
public health

Silvia Saito Luciana LondeVictor Marchezini
Sociocultural 

dimensions of an 

early warning 

system

Natural Disasters Risk 
perception and social 
monitoring

http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4766409Z1
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4707508U7
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4718337Y5


Brazilian Flood Awareness System

Marcio Moraes
Researcher in Hydrology

National Early Warning and Monitoring
Centre of Natural Disasters 

Cemaden



Hydrological Forecasting System
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Research and Partnership
• Brazilian Hydrological Model

– MHD – Distributed Hydrological Model

• Joint Research Center (JRC/EU)
– Lisflood

• European Centre for Medium-Ranger Weather 
Forecasts
– GloFAS



Case studies: Madeira Basin



Madeira River Floods - 2014



Madeira results



Medium Alert Level
Forecast Day 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5

03/08/2018 100 100 100 100 100 69 25 20 24 31 31 33 31 25 16 8 8 8 6 6 4 4 2 2 2 2 2 2 2 2

04/08/2018 100 100 100 100 86 71 53 51 49 49 55 53 39 35 29 22 12 10 10 6 6 4 4 6 6 2 2 2 2 2

05/08/2018 100 100 100 96 76 73 78 80 90 88 86 73 65 55 43 33 27 24 20 14 10 4 6 4 4 2 2 2

06/08/2018 100 100 98 63 71 84 90 92 94 92 84 80 61 47 33 22 16 6 6 6 4 4 4 2 2 2 2 2 2

07/08/2018 100 100 33 61 86 98 100 98 96 94 86 78 55 37 24 16 14 8 4 2

High Alert Level
Forecast Day 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5

03/08/2018 2 2 2 2

04/08/2018 2 4 4 2

05/08/2018 2 2 8 14 14 10 10 8 4 2

06/08/2018 6 8 12 14 12 10 6 2 2 2 2

07/08/2018 6 8 16 20 20 14 8 4 2

Severe Alert Level
Forecast Day 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5

03/08/2018

04/08/2018

05/08/2018 2 2 2 2 2 2

06/08/2018

07/08/2018 2 2 2



Madeira results



GloFAS: Case studies
Acre River Floods - 2015



Acre results



Acre results



Lisflood: Itajaí Basin



Lisflood: Itajaí Basin



Blumenau: Itajaí Basin



Hydrological Forecast System

• Forecasting for discharge by 
the Distributed Hydrological 
Model (MHD) using 
precipitation forecasts 
provided by the ECMWF 
(European Center)

MHD: Madeira Basin
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