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Why natural disasters seem to be more frequent?

A decade of weather extremes

Dim Coumou and Stefan Rahmstorf*

“We review the evidence and argue that for
some types of extreme — notably heatwaves,
but also precipitation extremes — there is
now strong evidence linking specific events or
an increase in their numbers to the human
influence on climate. “
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Figure 4 | European summer temperatures for 1500-2010. The upper
panel shows the statistical frequency distribution of European (352 N,
70°N; 25° W, 40° E) summer land-temperature anomalies (relative to

the 1970-1999 period) for the 1500-2010 period (vertical lines). The

five warmest and coldest summers are highlighted. Grey bars represent
the distribution for the 1500-2002 period with a Gaussian fit shown in
black. The lower panel shows the running decadal frequency of extreme
summers, defined as those with a temperature above the ninety-fifth
percentile of the 1500-2002 distribution. A ten-year smoothing is applied.
Reproduced with permission from ref. 69, © 2011 AAAS.




Increasing of severe weather cause impacts on hidrology

Maximum runoff of Ribeira do Iguape river
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Weather extremes observed

during 2007-2011 in South America
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At the same time, the Population Growth Rate

also increases...
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... Causing significant hazards on the population living in ris
areas

v Fonte: Defesa Civil Nacional e MPOG

Municipalities affected by natural disasters in Brazil




Increasing of population density
+
Increasing of extremes weather events

Increasing of disasters.
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Number of disasters observed in Brazil
during the period 1940 - 2009

Numero e tipo de desastres que ocorreram no Brasil de 1940 a 2009
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Main Natural Disasters in Brazil
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Landslides and debris flow




Landslides and debris flow

SO0 s




Landslides and debris flow
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Flash Floods



Flash Floods
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Satellite data area crucial for the whole disaster cycle

Disaster cycle

\ Emergency | Preimpact /

After the event
JUSAS 8l alojeg

Adapted from
Alexander, 2002.




Satellite data area crucial for the whole disaster cycle
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Satellite data area crucial for the whole disaster cycle

Data acquired from space are useful for:

Risk area mapping and monitoring;

Surface modelling based on physical variables (land use, geomorphology, et
Environmental monitoring focused on the identification of weather extreme
Analysis of vulnerabilities;

Use of na Early Warning System to predict natural disastres.

Warnings and Alerts




Satellite data area crucial for the whole disaster cycle

Topography reconstruction based on satellite data:

SRTM - Shuttle Radar Topography Mission




Satellite data area crucial for the whole disaster cycle




Satellite data area crucial for the whole disaster cycle

Risk area mapping based on high resolution satellite image
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Satellite data area crucial for the whole disaster cycle

Risk area mapping based on high resolution satellite image

Areas de risco em Olinda - PE
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Satellite data area crucial for the whole disaster cycle
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Satellite data area crucial for the whole disaster cycle
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Satellite data area crucial for the whole disaster cycle

Automatic Weather Stations — Uplink and Downlink via Satellite




Satellite data area crucial for the whole disaster cycle

Early Warning Systems designed to predict disasters
depends on space technologies and need at least:

e Gauges data at hourly basis

 Weather radar each 15 minutes

e Satellite data (atmosphere) each 30 minutes
e Risk areas mapping updated regularly
 Land use mapping seasonally updated
 And more,

°* more,

e and more...




Early Warning Systems (EWS) designed to predict
disasters depends on space technologies
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Early Warning System Scheme
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Final product of an EWS

CEMADEN
ALERTA n: 07/2012 ESTADO: MG ) .
DATA: 02/01/2012 HORA: 07:30 FERIODO DE VIGENCIA: 06 h

TIPO DE EVENTO: DESLIZAMENTO E INUNDACAO.
EEGIAONIVEL DE ATERTA: Municipio de Ouro Preto MODERADO

ALERTA

Devido aos acummulados de precipitacio cerca de 87 mm nas ultimas 24 heras sobre o municipio de
Curo Preto. assim como a presenca de uma area de instabilidade e previsio de contimudade das
chuvas nas proximas horas para este mumicipio, alerta-se para o nsco MODERADO de
deslizamento e mmudacdo para as regides de risco representadas na figura abaixo.
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Final product of an EWS

CEMADEN
ATFERTA n: 07/2012 (Atualizacio 1) ESTADO: MG i
DATA: 02/01/2012 HOEA: 13:40 PERIODO DE VIGENCTIA: 24 h

TIPO DE EVENTO: DESLIZAMENTO
REGIAQ/NIVEL DE ALERTA: Municipio de Ouro Preto /ALTO
ALERTA

Atualiza-se o nivel do alerta de risco MODERADO de deslizamento para risco ALTO de
deslizamento no nmnicipio de Ouro Preto. Devido o acumulado de precipitacdo em torno de 95 mm
observado nas nltimas 24 horas na estacdo de Ouro Branco (Figura 1a). e do acummlado de 185 mm
registado nos Gltimos 8 dias na mesma estacdo (Figura 1b) e tambeém da previsio de contimudade
das chuvas no decorrer do periodo. Esta condicdo de persisténcia da chuva aumenta o grau de
saturacdo do solo e a probabilidade de ativacio ou reativacdo de escorregamento nas encostas,
principalmente nas areas de risco (em vermelho na Figura 2).
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Final product of an EWS

CEMADEN
ATERTA w 071012 (Atuakizagio 2) ESTADO: MG
DATA: 13/01/2012 HORA: 13:40h PERIODO DE VIGENCIA: 24b

TIPQ DE EVENTC: DESLIZAMENTO
REGIAONIVEL DE ALERTA: Municipio de Ouro Preto / SETO

ALERTA

Mantém-se o nivel do alert2 de risco BETO de deslizamente no manicipio de Cuza Prece devide o
acummalade de pracipitacio dos ulimes 3 dias em torme de 185 mm pa estagdo de Oure Branco
{Figura 1a}, e da previsdo da pancadas de chuva 20 lonzo do periode

Diasnostico da siuacdo de risco zeelogico

 msco de deslizamento e aito pa regido de Ouro preto devido as comdicionantes gealogico
geatacnicas associsdas aos altos acummiades de chuva nos aitmes wés diazs. E alte o risco de
pscomegamentos mduzides do fipo planar nas areas de nzco onde temenos de alas e topes de mormoe
:30 ocupades (em vermslho fimura ). Atencdo par risco de rolamente de blecos passreeis de
atingir as moTadias oa 2rea de risco da Redoviana’ Sdo Sehastido.
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Figura 1: a) Grafico da precipitacio acunmlada em 24 horas. &) Grafico da precipitagio acumulads
em 8 dias na estagao de Curo Branco- MG




Final product of an EWS

CEMADEN
ATERTA 072012 {Atualizagio 3) ESTADO- MG
DNATA: 03:01/2012 HORA: 14:40h BERIODO DE VIGENCIA: 8h

TIPCDE EVENTO: DESLIZAMENTO ¢ ENXURRADA

REGLAO NIVEL DE ALERTA: Municipio de Oure Preto [N

ATFRTA

Anaaliza-se o nivel de risco do alerra AETO para risco de deslimmento e enmmmada
]].I]II]J.I]}JﬂpdeD‘LIIﬂPTEm devida 2o acumulade de precipitag a0 dos ultimes 3 dias 22 em tomo
de 165 mm na estagdo da Oure Brance (Fizura 1), & da farmacde de aress de inztabdidade sobrz a
1egido provocande fortes pancadas de chuva,

Diazpostico da sitaacdo de risco seolosica
0 risco de deslizamento & I - ociio de Ouro Preto devido as condicionanies
peolosice Zetscnicas associadas aos alts acrunmlados de chova mos aitimes wés dias: E

oTisco de escomegamentos indazidos do tpe planar nas 2rea: de fsco onde terrenos de talus

& topas de mamo s30 ocupades (em vermalho fizura 2} Atencdo para risco de rolamsento de blacos
passiveds de atingir as moradias na area de risco destacadas na fizura 2.
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Figura 1: Grafico da precipitagzo acumalada em & dizs na estagao de Orare Branco- MG




Final product of an EWS

AREA DA RODDVIARIA *
COM MAPEAMENTO CPRM
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Final product of an EWS
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Final product of an EWS
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Final product of an EWS




