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istribution of disasters in Brazil

Forest fires, Floods,
Droughts, Mass Movements

High mortality rate over SE Brazil

Population density (people/km?) x Deaths from
Natural Disasters

Wildfires, Flash Floods,
Floods, Droughts, Landslides

Flash Floods, Wind Storms,
Hail, Landslides

o 3 \ - #
: T
NORTH NORTHEAST CENTRAL WEST SOUTHEAST SOUTH
Regions of Brazil

Population density ~ ====Deaths per million inhabitants

*Source: Brazilian Atlas of Natural Disasters 1991-2012
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Underlying Drivers of Disaster Risk

Urban Growth: Over 5 million people living in areas of high
Change from rural to urban population disaster risk in Brazilian cities.
Total Percentage (%) Millions of People
100% - 200
1908
Urbana
75% - 150
50% 100
25% 50

0% - -
1950 1960 1970 1980 1991 2000 2010
Source: IBGE, 2010

Disaster of 11-12 January 2011 in the
west mountains of Rio de Janeiro:
over 900 fatalities
2011 > Creation of CEMADEN

Source: Brazilian Atlas of Natural Disasters 1991-2012
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Disasters

Disasters are signs of failures—failures of preparedness, response, and recovery.

Most often they are failures of long-term development and risk reduction planning.

They grow on underlying societal challenges such as inequality or poverty , termed

“root causes” and “unsafe conditions.”

(Wisner et al. 2004, \
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National Centre for Monitoring and Early
Warnings of Natural Disasters (Cemaden)

The Centre is responsible for the continuous monitoring of
adverse hydro meteorological and climate conditions, which

may trigger processes that produce risk of socio-environmental
disasters occurrence on national level.

The Research Division relies on Permanent Doctors,

Technologists and temporary qualified staff to promote
scientific discussions and production.
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Automatic pluviometers

Sao José dos Campos — SP
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Informacoes de Estacoes

O Operador tem acesso a informacgoes das estacoes do Cemaden e de parceiros.
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Integracao de Produtos

A integracao de diferentes produtos é ponto forte da utilizacao do Salvar.

Lacin Todu
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Hydrology Modeling Disasters

v Determination of rainfall thresholds for the occurrence of floods and flash floods v" Predictive Modeling based on data from computational
v' Mathematical forecasting models for floods and flash floods intelligence techniques
v Flood risk mapping v/ Disaster impacts on transportation infrastructure/Urban

bilit
v Hydrologic forecasts using distributed hydrological models AR

v Probabilistic forecasts using hydrological models M a i n Re se a rc h A re a S

Monitoring forests

Meteorology Disasters

v' Meteorological extremes — Identification of T L — and Wlldfl res
weather patterns that support distinction 7 s G e 4 Modeling and monitoring
between ordinary and extraordinary precipitation v Education for Disaster Frisk Reduction risks of forest fires
events v Community Rain gauges v Climate Extremes and

v' Subseasonal variability: dry Spells/Heat Waves — v Disasters and Public Health forests
A(pfo MR el 7 AAET OF S Esarelie) v' Disasters and Urban Mobility/Transport infrastructure v Quantifying impacts of
predictions v’ Perceptions, representations and practices concerning risk forest fires on ecosystems

v Improved estimation of rainfall (QPE) based on and communities

radar information

v Improvements in the parameterization of

Geodynamics

mesoscale atmospheric models
v' Geomorphological causes, geotechnical modeling and monitoring of slopes

susceptible to debris flow
Agrometeorolo
g gy v’ Identifying critical breaking points for debris flow alert systems

v Brazilian Semi-arid risk prediction of crop failure v Installation and data analysis of fully robotic stations and Geo-sensors in pilot cities



risk knowledge

Ana Paula Cunha

/ 5 A i Crowdsourcing agricultural data via the Agri-Supportapp
fgr:?jiﬁ:ﬂﬁ; Agmme(:\e:;?cor ﬂSIMOdel 2 e = Direct involvement of farmers in monitoring drought % .
= Agri-Support app receives and sends information f\
Contact: ana.cunha@cemaden.gov.br e NCT

International Institute for
Applied Systems Analysis

Cemaden

Crowdsourcing agricultural data

Seasonal Predictions

Crop Failure Prediction System

Network of agrometeorological stations
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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=K4730154A6
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4787979Z6

Vieteorological extremes
Subseasonal forecast

risk knowledge

AL
Giovanni Dolif Neto Christopher Castro

I Outcomes
assessment of the
ote ity of

GUARAPUAVA

Meteorological extremes s

5

o

Altitude (km)

Understanding and quantifying

i

meteorOlogical hazards 2%.90 22,95 23,00 23,05 23,10

STRATEGY

2(dB2)

0 5 101520 25 30 35 40 45 50 55 60

Julion Doy

Data integration

ﬁZgSO 22,95 23,00 l 23,05 23,10 .
’ T oy ' Explores the potential of
Dolif et al., Atmos Sci Let., 2015 S2S as part of an early

warning system for DRR
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http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4765700J1
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4795900Z6

risk knowledge

Silvia Saito Victor Marchezini Luciana Londe

Sociocultural andlenvironmental Natural Disaster, risk Sociocultural Socioenvironmental

. . dimensions of an vulnerability and
. . . perception and social : y
Vulnerabilities and Risk perception T etworks early warning system  public health

Raingauges in Communities Project

& Goal: promote a perception culture of natural
disasters in Brazil, directly involving at risk
communities, strengthening local resilience.

&  Purchase of 1375 semi-automatic rain gauges.

& Target audience: community non-government
organizations that work in natural disaster
prevention.

& Motivate communities to self-organize and
contact local authorities directly, quickly
receiving guidance to protect themselves in
high risk situations.

http://www.cemaden.gov.br/pluviometros-nas-comunidades/
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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

Education

Débora Olivato  Rachel Trajber Patricia Matsuo

a Main goal
SChOOIS and Comunlty nEtwork for Create a culture of natural disaster risk prevention through environmental education,
Preventing disasters fostering sustainable and resilient communities. CEMADEN created the project in order

to promote educational activities involving science, citizenship and sustainability.

The Cemaden Educacgdo has the

Specific goals

objective Of Contributing to the . Bu(ijld a disaster protection network with schools Cemaden Educagéo
. . and communities; s
deve/opment Of risk disasters » Expand the Rain gauges in Communities Project e EXiTun
] . for formal education; . ¢ comunidades na
perceptlon in the context O.f * Share knowledge about events that can cause LTI
enVironmental education and social-environmental disasters; dBsastres,
* Promote  collaborative management  in

sustainable and resilient Society communities vulnerable to disaster risk;

* Contribute with integrated educational policies
to face disasters.

Contact: rachel.trajber@cemaden.gov.br
http://educacao.cemaden.gov.br/



http://lattes.cnpq.br/2776208865102208
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4793275Y3

Geodynamic processes

L. IN

Angelo Consoni Rodolfo Mendes Madrcio Andrade

Geodynamic process aplied
to Disasters @ G I D E S

UNICIPIOS PILOTOS

Fortalecimento da Estratégia Nacional de
Gestao Integrada de Riscos em
Desastres Naturais

Geotechnical and climatic

variables for an early warning Aims to strengthen the Integrated L R,

system implementation Management on Risk Prevention and
Response related to geological
disasters, involving the major organs
of the Brazilian Federal Government

related to the theme Monitoring slope stability

SENSORES GEOTECNICOS

http://www.cemaden.gov.br/projeto-gides-eixo-monitoramento-e-alertas-cemaden/
http://www.cemaden.gov.br/projeto-monitoramento-de-encostas-para-prevencao-de-deslizamentos/
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http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4777520H3
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4700519J0
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4774506A2

Water supply system

Karinne Leal Adriana Cuartas Rong Zhang

Water supply system in Brazil

Sao Paulo Minas Gerais
g =
LI
_§ w 26,6%
Relato’rio dD Sistema Canta reira jan/93 jan/95 jan/97 jan/99 jan/O1 jan/03 jan/OS jan/O7 jan/09 jan/11 jan/13 jan/15 jan/17
Relatério Trés Marias , Monitoring hydro potential
o of Tres Marias

http://www.cemaden.gov.br/ = ]

Monitoring the Cantareira System
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http://lattes.cnpq.br/7837242989204504
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4778259U6
http://lattes.cnpq.br/3711786740562519

risk knowledge

Conrado Rudorff Mdrcio Moraes Rochane Caram Javier Tomasella

Hydrological extremes aplied
to Natural Disasters

Monitoring, Model development
and impact assessment of floods
and flash floods

Ensemble
e Lead times greater than 24 hs Prehabitiny
forecasts Forecasts
. ! Atencdo
Hydrological models ,:>
= - Q Observacdo
\ e S
Early
Warning
Q Very High
: \Q High
Ral-line Rainfall and @ Moderate
hydrological data, .
ot i Lead times up to 6 hs e
' &/
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http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4727949J9
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4739765Z6

Warnings for floods

Grand Ensemble

>

: Hydrological Modeling @ Observagao

Y v
0 5 20 40 60 100

106 15°E 2 25
Probability of exceedance [%]

Pluviometers
radars
hydrological stations
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Modelling

i &

Glauston Lima Leonardo Santos

Computational and
mathematical modelling for
assessing infrastructure
impacts

Computational intelligence
applied to hydro
meteorological data

Integrated modelling aplied to
Disasters

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

risk knowledge

Drought impacts and wildfires
in Amazonia

Acre state Pilot project:
improving fire risk warning
system

Wildfires

Liana Anderson David Franca

Pilot project: Acre State

B=0,05H - 0,1(T - 27)

B = indice de Angstron
H = umidade relativa do ar em %
T = temperatura do ar em °C

Processamento
TerraMA?

Dados: Sistema Regional de Modelagem Atmosférica BRAMS
x5 Kkm

NIVEL DE ALERTA
[_VAormisco | AR |

Temperatura

(T

68°120.00"W
REGRESSION COEFICIENTS

AND SIGNIFICANCE FROM
2003 TO 2015

72°12'0.00"W

Umidade Relativa

S.00°0.8F0L

RESULTADOS

Envio de notificagdo por e-mail; Slope (B0)
Mapas de Risco; W -83022--1.6838
Acesso informacdo internet B -1.6838--04176

04176 - 0.1099
-0.1099 - -0.0055
*Sistema automatico -0.0055 - 0.0000
*Funcionamento 24h 0.0000 - 0.0000
esy: Alan Pi : y
Courtesy: Alan Pime 0.0000 - 0.0000

B 0.0000-0.1154
Current fire risk warning system | e A
p-value < 0.
[ Significant and negative (-)
[ significant and positive (+)

S400°0,87:01

Spatially explicit model under development
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How about you?

Please ask and tell us more:

luciana.londe@cemaden.gov.br

http://www.cemaden.gov.br/

The center is
available for
partnerships!
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Centro Nacional de Monitoramento
e Alertas de Desastres Naturais

A GOVERNO FEDERAL
Ministério da
Ciéncia, Tecnologia

elnovagdo pitrRiA EDUCADORA

Area de pesquisa: Meteorologia

Linha de pesquisa - Variabilidade Subsazonal: Veranicos/Ondas de calor

Andlise e caracterizac¢do dos veranicos no setor sudeste do Brasil

52W 51W 5OW 49W 48W  47W 46W  45W 44N 43W 420 4IW 400 30w

|dentificacdo de a

de veranicos extre

climatica e mudancgas nos
padrdes extremos

preferenciais para ocorréncia

reas

30 4

MOS

20

Maximum Dry Spell Length

gc
10 4

[ T o L L L L s = = e =)

Investigagao do

potencial de aplicagéo
de previsdes para a 3 o
(terceira) e 4 (semana) 2

Aplicagoes e validagdo das previsoes subsazonais

5
90W 85w 80w ToW  JOW  6AW  GOW  55W  5OW  4BW 40N 35W 30

. Contato: christopher.castro@cemaden.gov.br




o GOVERNO FEDERAL
Cel I IGden Ministério da
Centro Nacional de Monitoramento Ciéncia, Tec“°|°9~ia MIL
e Alertas de Desastres Naturais elnovagdo pAiTRIA EDUCADORA

Area de pesquisa: Geodinamica

Linha de pesquisa: Condicionantes geomorfologicos, modelagem e
monitoramento geotécnico de encostas suscetiveis a movimento de massa

Definicdo de limiares criticos operacionais em sistemas de alertas a
movimentos de massa

* Implantagao e andlise de dados de ETRs e PCDs-Geo em municipios pilotos
* Projeto GIDES - Gestao Integrada de Desastres de Sedimentos (JICA)

Projeto CNPQ - Previsao de enxurradas inundagdes e movimentos de massa
em encostas para prevencao de desastres naturais

Monitoramento geotécnico em Campos do Jordao

Exemplo de aplicagdao do modelo de SHALSTAB

LEGEND
(Q/T values)

|||||

Unstable
B <31
-3.1--2.8
-2.8--25
-2.5--2.2
>-2.2

. Stable

Contatos: marcio.andrade@cemaden.gov.br
rodolfo.mendes@cemaden.gov.br
angelo.consoni@cemaden.gov.br
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Centro Nacional de Monitoramento Ciéncia, Tecnolog"la
N\ e Alertas de Desastres Naturais e lnovagao PATRIA EDUCADORA
y 4

Area de pesquisa: Hidrologia

Linhas de pesquisa:

 Determinac¢ao de limiares de precipitacao aplicada a ocorréncia de enchentes,
inundacgoes e enxurradas

* Modelos matematicos de previsao de enchentes, inundag¢des e enxurradas

» Sistemas de alertas baseados em modelos hidroldgicos integrados a previsao
meteoroldgica e dados de radar e satélite com 6 e 24 horas de antecedéncia

* Avaliacao de ferramentas de modelagem hidrodinamica para previsao de
inundagoes em varzeas situadas em bacias de mesoescala no Brasil

* Desenvolvimento de sistema de previsao de risco de escassez hidrica

Bacias hidrograficas que estao sendo modeladas, utilizando-se
modelo hldrologlco distribuido

Modelo

meteom,égico Antecedéncias maiores de 24 hs i

e ” [ ! Atengio
| Modelo Hidrolégico .J Observagdo
&y -

- ‘ Muito Alto
3 —
ﬂ:{> e

Pluviémetros Moderado
automaticos, radares

S extaetas Antecedéncias entre 2-6 hs @ Bbservacio
hidrolégicas —




GOVERNO FEDERAL

4 Cel I IOden Ministério da
Centro Nacional de Monitoramento Ciéncia, Tecnologia mIL
e Alertas de Desastres Naturais elnovagdo pitrRIA EDUCADORA

Area de pesquisa: Hidrologia

Sistemas de alerta de inundagdo de Porto Velho (RO)

= ——Abunia - Obs, Diferenca de nivel entre superficies
o Jrou- Obs da égua e estrada em Jan 24, 2015
=== Abuna - Mo ;
= o == Mutum Parana -Mod. sz Simulado:0.65m
s ,54_/" v Observado: 0.55m
i .
o o1ssm /.
] /o
3 o / s
& 8 v
2 g 3 ;
E

Validacdode manchas de inundacéo
com imagensde radarde abertura
sintética (SAR)

uuuuu

Eventos extremos

Hidrologicos Sistema de previsdo numérica de tempo aplicado ao monitoramento e
alerta de eventos extremos de precipitagdo.

Ferramentas

’L v ¢
| UsFLooD | | WRE | Contatos: adriana.cuartas@cemaden.gov.br

conrado.rudorff@cemaden.gov.br
diego.souza@cemaden.gov.br

——r— marcio.moraes@cemaden.gov.br
dicadores de Precipitagio rochane.caram@cemaden.gov.br




Centro Nacional de Monitoramento Ciéncia, Tecnologia

e Alertas de Desastres Naturais e Inovag'a’o PATRIA EDUCADORA

Cemaden e s N——
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Area de pesquisa: Modelagem de desastres naturais

Linhas de pesquisa:

Modelagem preditiva baseada em dados utilizando técnicas de inteligéncia
computacional

Impactos de desastres naturais em infraestrutura de transporte/mobilidade
urbana

44 BT -43

Rede neura | Arvore de decisdo
| AN
~ L b / \\ —~ Nash >0.97
. \
) My 1 " —
Vi N A —)

Contatos: glauston.lima@cemaden.gov.br
leonardo.santos@cemaden.gov.br



