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A changing climate can lead to changes in extremes

Impacts of weather and climate extremes
and severity of the event, exposition
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em for Natural Disasters Prevention is basically
by integrated actions developed in three centers of the
vernment federal level:

= National Institute of Meteorology (INMET), linked to the Ministry of
Agriculture

= National Centre for Monitoring and Early Warning of Natural
Disasters (CEMADEN), which is a center of the Ministry of Science,
Technology and Innovation (MCT]I), and

= The National Centre for Disaster and Risk Managemen
linked to the Ministry of National Integration (MI)
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Institution responsible by wea

DEN implements, on national level, the continuous
monitoring of adverse hydro meteorological and climate
conditions, which may trigger processes that produce
imminent risk of natural disasters occurrence. Based on
data and information of pluviometers, fluviometers and
meteorological radars, CEMADEN analyses and issues early
warning of risks of geodynamic processes of landslides
and hydrological alerts associated to floods and i ts ¢
severe droughts.
The early warnings are reported to CENAD, whi
them to the state and municipal departments of Ci
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Distribution of natural disasters in Brazil

Flashfloods ]
Floods, Landslides

Enxurrada (436) Inundacao (426) Deslizamento (268)

Source: Brazilian Ministry of Plannin
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Underlying Drivers of Disaster Risk

Natural disaster of 11-12 January

Total Percentage (%) Millions of People

100% 200 2011 in the mountains west of Rio:
over 900 fatalities and a catalist to
DRR policies focused on
prevention->Creation of CMEN

190.8
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of Natural Disasters in Brazil

MNdmero e tipo de desastres que ocorreram no Brasil de 1940 a 2009
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Fonte: Defesa Civil Nacional e MPOG

RISK = SUSCEPTIBILITY
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Percentage of reported
people affected by disaster (%)

Frost 0.12
Floods m 1.32
Tornado 0.12
Wildfires | 0.48

0:9

Erosion

Mass moviment 1.79
ET 4.2
Wind Storms 7.07
Floods 12.04
Flash Floods 20.66

Droughts

Landslides and flashfloods accounts by more thar
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» Prevention

Response

Monitoring and Warning
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INMET CPRM ANA

Monitoring and

Early Warning CEMADEN

UNIVERSITIES & RESEARCH INSTITUTES
Knowledge transfer, methods and hypothesis-testing, applied research databases on natural
disasters (vulnerability, exposure, hazards, risks)

| —

CIVIL
DEFENSE

Contingency &
Response Plans
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ASANE R NN

Understanding:

Where is each type of hazard likely to be presented and why?

What scientific principles govern the process responsible for the disaster?
How often do these hazards develop into disasters?

How can each type of disaster be predicted and/or mitigated?

What different type of data need to be collected?

Forecasting: how to include emerging datain
forecasting models and systems? |

Alerting: how to issue warnings in fac
uncertainties?
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R=H x - M
\C+ E/

How to engage citizens? How to communicate risks

H = Hazard (flood; drought; landslides; etc.)
V = Vulnerability (social; physical; economical; technological; cultural; ecolog
C = Protection Capacity
E = Education
M= Mitigation
PLEASE DO NOT LOOK THIS “E
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Meteorological Warning issued on 27/11/17
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Warning of: Chuvas Intensas. Severity level: Perigo Potencial
Event: Chuvas Intensas

Start: 27/11/2017 13hOmin

End: 28/11/2017 10h30min

Institution: Instituto Naclonal de Meteorologia
Potential Risks:

de desc;

#Taubaté

» Redonda =

s Gerais

%o
Rio de Janeiro,
o Caraguatatuba

INME T publica aviso iniciando em: 27/11/2017 13.00 Chuva entre 20 e 30 mm/h ou até 50 mm/dla, ventos intensos (40-60 Km/h). Baixo
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Affected area:

Aviso para as areas: Triangulo Mineiro/Alto Paranaiba, Central Mineira, Vale Do Rio Doce, Metropolitana De Belo Horizonte, Zona Da Mata Mineira, Campo Das
Vertentes De Minas, Oeste Mineiro, Sul/Sudoeste Mineiro, Noroeste Mineiro
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Cemaden
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ALERTA
ALERTAN® | ABERTOEM | ATUALIZADO EM | MUNICIPIO UF
1750/2017 2811172017 BELO HORIZONTE MG

Abertura 1Bh16

| “Flood and Flashflood Warning”
TIPQ DE EVEMTOMNIVEL: NUNDACAS / MODERADD issued on 28/11/17; start at 18:16;

_ _ continuously updated
Cenario de Risco:

Possibilidade de ocorréncia de enxurrada em areas wrbanas com alta declividade, onde o
escoamenta suparficial & concentrado & com alta enargia da transporta.
Possibilidade de ocorréncia de inundagdo brusca em comagos & canais que cortam o muinicipio.

Situacgio Atual:
Area de instabilidade atuando sobre o municipio. pe rsons a nd houses that f |
Tendéncia: could be affected

Continuidade de chuva com possibilidade de chuva nas proximas horas.
Recomendagdes:

Atengdo as Elreaa de risco rnapaadas PBH 2014 @ 2010 EEIII‘I‘IEI =58 qua 3 GHE passoas &m G244
maradias esfeiam e - 2 = I=H
cirregos dp

Agtes de Protecao e Defesa Civil recomendadas pelo CENAD:

Em caso de alerta de risco de nivel MODERADO nio se descaria a possibilidade do fendémeno
alertado &, caso ocorra, espera-se impacto moderado para a populagao. Recomendam-se
agbes previstas no plano de conting&ncia, tais como: sobreaviso das equipes municipais, etc.

Para constants malhmla dos alertas EI'I1|'|:IdI:|E pelo C-amul:lan zoliclia-s2 o presnchimentc do breve
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ORIGEM

NUM | 6.0
ACURACIA | otima

OBS . Aglomerado subnormal
NOME_MUNIC . Rio de Janeiro
Domicilios | 22240
SemAbast | 250
SemEsgoto .
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SemMedidor

Criancas

Idosos

Moradores

MedMorador 271717625399

Mulher 2953.0
Homem |
De6a14

De15a59

VULN
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://alert-as.inmet.gov.br</link>
escription>Avisos atuais na America do Sul</description>
<!l-- About Copyright: Licenca de Uso: O conteudo deste site, podera ser reproduzido desde que citada a fonte, excetuando os casos
especificados em contrario e os conteudos replicados de outras fontes. O INMET nao se responsabiliza por eventuais danos que o
conteudo hospedado por terceiros possa causar, sejam estes morais ou materiais. --> <copyright>public domain</copyright>
<language>pt-BR</language>
<pubDate>Fri, 10 May 2019 10:48:01 -0300</pubDate>
<item>
<title>Aviso de Acumulado de Chuva. Severidade Grau: Perigo</title>
<link>https://alerts.inmet.gov.br/cap_12/2019/05/10/urn:0id:2.49.0.0.76.0/urn:0id:2.49.0.0.76.0.2019.8255.1.xml</link>
<description><![CDATA[<table border="0" cellspacing="0" cellpadding="3"><tr><th align= "Ieft">Status</th><td>Alert</td></tr><tr><th»
align="left">Evento</th><td>Acumulado de Chuva</td></tr><tr><th align="left">Severidade</th><td>Severe</td></tr><tr> <th’ ,
align="left">Inacio</th><td>2019-05-11 00:00:00.0</td></tr><tr><th align="Ileft">Fim</th><td>2019-05-11
23:59:00.0</td></tr><tr><th align="Ileft">Descricao</th><td>INMET publica aviso iniciando em: 11/05/2019 00:00.
60 mm/h ou 50 a 100 mm/dia. Risco de alagamentos, deslizamentos de encostas, transbordamentos de rios, em

Curitiba, Oeste Catarinense, Vale Do lItajai, Grande Florianopolis, Planalto Sul Catarinense, Litoral Sul Cata
Sudeste, Depressao Central, Encosta Inferior Do Nordeste, Encosta Superior Do Nordeste, Campos De Ci
Medio, Misses, Alto Uruguai, Central Paranaense, Norte Paranaense, Oeste Paranaense, Sudoeste Par
Litoral Gaucho, Meio-Oeste Catarinense, Litoral Norte Catarinense</td></tr><tr><th align="Ileft">Li
href="http://alert-as.inmet.gov.br/cv/emergencia/cap/9646">http://alert-
as.inmet.gov.br/cv/iemergencia/cap/9646</a></td></tr></table>]]></description> <pubDate>F
0300</pubDate>

<guid>https://alerts.inmet.gov.br/cap_12/2019/05/10/urn:0id:2.49.0.0.76.0/urn:oic
</item>
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CENTRO VIRTUAL PARA AVISOS DE EVENTOS
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<%xml version="1.0" encoding="UTF-8" %=

m CE <rs§ version="2.0"

stile=Alert-AS - Avisossiile=

DF <link=http:/alert-as.inmet. gov.br</link=

Paragua

Asugclén B =description=Avisos atuais na America de Sul</description=
— About Copyright: Licenca de Uso: O conteudo deste site, podera ser reproduzido desde que citada a fonte, excetuando os casos
= ES especificados em contrario € os conteudos replicados de outras fontes. O INMET nao se responsabiliza por eventuais danos que o
conteudo hospedado por terceiros possa causar, sejam estes moraiz ou materiais. = =copyright=public domain=/copyright=
<language=pt-BR=/anguage >
m= GO <pubDate>Fri, 10 May 2015 10:48:01 -0300</pubDatex

<item:=

2
A
Uruguay(

<title=Avizo deAcumulade de Chuva. Severidade Grau: Perigo<ititle=

Sanﬁagn <iink=https://alerts.inmet gov.bricap_12/2019/05/10/urn-oid:2.48.0.0 76 0/urn-oid:2 49.0.0.76.0.2019. 8255 1 xmi</ink=

Argentina  Buengsil Valido para: 10-05-2019 <description=<[CDATA[<table border="0" cellspacing="0" cellpadding="3"><trs<th_
Aires lign="left > Status</th=<id »Alert<Ad> <ir=<ir=<th align="left"~Evento<h> <td=Acumulado de Chuva<fd=<fir=<ir=<th

Legenda ’ <> . . align="left">Severidade</th=<1d> Severe<id=</r=<ir= th al th align="lft \eﬂ"slnaclu
align="left">Fim</th=-td: =2019-05-11 23:59:00. 0<rtd>—=m>—<tr>—<th ?,'E.. et Descrlcaqu_xgylm.\ ET publlca aviso iniciande em
T1/05/2079 00:007 Chuva entre 30 a 60 mmm ou 50 a 100 mmidia. Risco de alagamentos, deslizamentos de encostas,
transbor de rios, em cidades com tais areas de risco.<fid=<itre<ir><th _align="left">Areaith><td=Aviso para as areas
Planate Morte Catarinense, Metropoltana De Curitiba, Oeste Catarinense, Vale Do Ha 3, Grande Flunanugulls Planate Sul
Alert-AS - Centro Virtual para Avisos de Eventos Meteorol Catarinense, Litoral Sul Catarinense, Encosta Do Sudeste, Depressao Central, Encosta Inferior Do Nordeste, Encosta Superior Do
Mordeste, Campos De Cima Da Serra, Planalte Medio, Misses, Alto Uruguai, Central Paranaense, Norte Paranaense, Oeste
Licenca de Uso: O conteltido deste site, podera ser reproduzido desde que citada a fonte, excetuando os casos esp Paranaense Sudoeste Paranaense, Sul Paranaense, Litoral Gaucho, Meio-Oeste Catarinense, Litoral Norte
O INMET n#o se responsabiliza por eventuais danos que o contetido hospedada por terceiras Catarinense=td=<itre<tr=<th align="lef">Link Graficosfth=<td>=a href= hitp fialert-
as.inmet.gov. br.fcv.femargen claicauﬂ)ﬁn{-ﬁ =http:iialert-
as.inmet.gov.br/cv/iemergencia/cap/9646</a= </td=<fr=</table=]]=</description= <pubDate=Fri, 10 May 201% 10:02:00 -
0300</pubDate=
=guid=htips://alerts.inmet. gov.bricap_12/2019/05/10/urn:0id:2.49.0.0. 78.0/urn:0id:2 49.0.0.78.0.2019.8255.1 xmi<iguid =
<[item=
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th=<td>2019-05-11 00 0000 U<ﬂd><ﬂr><ir><th




- Avisos</title>
://salvar.cmeaden.gov.br</link>

escription>Alertas de Impactos e risco de Desastres</description>
<language>pt-BR</language>
<pubDate>Fri, 10 May 2019 10:48:01 -0300</pubDate>
<item>
<title>Alerta de Inundacao. Nivel: Alto</title>
<link>https://salvar.cemaden.gov.br/cap_12/2019/05/10/urn:0id:2.49.0.0.76.0/urn:0id:2.49.0.0.76.0.2019.8255.1.xml</link>
<description><![CDATA[<table border="0" cellspacing="0" cellpadding="3"><tr><th align="left">Status</th><td>Alert</td></tr><tr><th
align="left">Evento</th><td>Acumulado de Chuva</td></tr><tr><th align="left">Severidade</th><td>Severe</td></tr><tr> <th
align="left">Inacio</th><td>2019-05-11 00:00:00.0</td></tr><tr><th align="Ileft">Fim</th><td>2019-05-11
23:59:00.0</td></tr><tr><th align="left">Descricao</th><td>CEMADEN publica alerta iniciando em: 11/05/2019 00:00.. Risco de
alagamentos, deslizamentos de encostas.</td></tr><tr><th align="left">Area</th><td>Alerta para as cidades de Santa Maria,
Cacheoira do Sul e Porto Alegre</td></tr><tr><th align="left">Link Grafico</th><td>
<fd></tr>
</table>]]></description>
<pubDate>Fri, 10 May 2019 10:03:00 -0300</pubDate>
<guid>https:///salvar.cemaden.gov.brr/cap_12/2019/05/10/urn:0id:2.49.0.0.76.0/urn:0id:2.49.0.0.76.0.2019.
</item> '
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<description-Alertas de Impactos e risco de Desastres</description>
<language-pt-BR</language>
=pubDate=Fri, 10 May 2019 10:48:01 -0300</pubDate=
<item=
<tile>Alerta de Inundacao, Nivel Alto<fitie>
<link=hitps:/isalvar.cemaden.gov.bricap_12/2019/05/10/urn:oid:2.49.0.0. 76.0/urn: 0id:2 .49.0.0.76.0.2019.8255.1. xmi/lin k>
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0" encoding:
2.0
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align="le fi">Severidade=/th><1d>Severe</id><itr=<tr> <th align="left">Inacio=/th><td>2018-05-11 00:00:00.0=/td><fr>=tr==<th

alion="left">Fims/th> <d>2019-05-11 23:56:00.0xftd></tr=<tr><th align="left">Descricac=th=<id>CE MADEN publica alerta niciando
em: 11/052018 00:00. Risco de alagamentos, deslizamentos de encostas.<Ag=<itr=<tr-<th alon="left">Area</th=<td=Alerta para
as cidades de Santa Maria, Cacheoira do Sul & Porto Alsgre</tds<fr=<tr=<th_align="eft">Link Grafico<ith=<td=

<Mds<itrs

</tablex])=</descritions

<pubDate=Fri, 10 May 2019 10:03:00 -0300</pubDate=

<quid=https:Hiisalvar. cemaden. gov.brr/cap_12/2018/05/10/urn:0id:2. 49.0.0.76.0/urn 0id:2.48.0.0.76.0.2018. 8255.1 xm</guid=
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