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What is extreme?

A few examples

Reinsurance companies looking at extremes
Observed change is frequency of extremes
Future trends

Uncertainty of future climate scenarios




What Is an Extreme? Increase in Probability of Extremes in a Warmer Climate
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From a socio-economic perspective:
IMPACTS

* Involve risc
— Deaths, injured, damage to property

e Related to vulnerability and resilience
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Extreme Events and Recovery of a System

Extreme
Events:

Extreme
Events:




WWW.SWissre.com

Swiss Reinsurance Company Ltd
Swiss Re
T

sigma

No 1/2011

Natural catastrophes and man-made disasters in 2010:
a year of devastating and costly events



http://www.swissre.com/

Natural catastrophes

The term “natural catastrophe” refers to an event caused by natural forces. Such an
event generally results in a large number of individual losses involving many insurance
policies. The scale of the losses resulting from a catastrophe depends not only on the
severity of the natural forces concerned, but also on man-made factors, such as build-
ing design or the efficiency of disaster control in the afflicted region. In this sigma study,
natural catastrophes are subdivided into the following categories: floods, storms, earth-

quakes, droughts/forest fires/heat waves, cold waves/frost, hail, tsunami and other
natural catastrophes.

Man-made disasters

This study categorises as "man-made” or "technical” disasters major events associated
with human activities. Generally, a large object in a very limited space is affected, which
is covered by a small number of insurance policies. War, civil war and war-like events
are excluded. sigma subdivides mar-made disasters into the following categories: ma-
jor fires and explosions, aviation and space disasters, shipping disasters, rail disasters,
mining accidents, collapse of buildings/bridges and miscellaneous (including terrorism).
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Number of events
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Tables for reporting year 2010

Table 3
List of major losses in 2010 according to loss category

Insured loss?

Number in % Victims' in % (in USD m) in %
Natural catastrophes 167 54.9% 297127 97.9% 39869 91.7%
Floods 69 11027 6393
Storms 63 1702 201286
Earthquakes 13 2270560 12943
Droughts, bush fires, heat waves 9 b6 276 10
Cold, frost 10 1024 397
Hail 1 28
Other natural catastrophes 2 20
Man-made disasters 137 451% 6446 2.1% 3606 8.3%




Table 6
Chronological list of all natural catastrophes 2010

Floods
Country No. of victims/amount of damage
Date Place Event in original currency and (USD)
1.1.-4.1. Brazil Floods and mudslides caused by heavy rain; collapse 85 dead
Rio de Janeiro, Angra dos Rels, of hillside buries bungalows at luxury beach resort USD 145m total damage
Sao Paolo, Minas Gerais
1.1.-156.1. Kenya Floods caused by heavy rains; 6664 houses, 40 dead
Morth Rift, South Rift, Nyvanza croplands, infrastructure destroyed 8270 homeless
18.1.-22.1. United States Floods and mudslides caused by heavy rain, snow USD 100-300m insured loss®
ol oo T i sy AT
1.4.-6.4. Peru Floods and mudslides caused by heawy rain 68 dead
Huanuco, Chinchao, Ambo, 50 injured
Trujillo, Porvenir
4.4-12.4, Brazil Floods and landslides caused by heavy rain; 256 dead
Rio de Janeiro, Niteroi mudslides bury houses in slums of hill areas 403 injured
74535 homeless
USD 200m total damage
30.4-3.5. United States Floods caused by heavy rain, storms; Country Music 33 dead
TN (Nashville), KY, GA, AR Hall of Fame, Grand Ole Opry House flooded LUSD 600m—1bn insured loss®
USD 1.5bn total damage
TTaIRTTITTE, ST IILLGHUI IH. TERITAT T Z WA T TS TS SS
16.6.-16.6. France Floods caused by heavy rain; damage to cars, homes, 23 dead, 2 missing
Var, Arcs, Draguignan, Luc, businesses and infrastructure EUR 610m (USD 818m) insured loss
Muy, Roguebrune sur Argens, EUR 1.05bn (USD 1.41bn) total damage
Cote dAzur
19.6-21.86. Brazil Floods and mudslides caused by heavy rain; bridges, at least 54 dead, 53 missing
Alagoas, Quebrangulo, highways washed away 40000 homeless
Pernambuco BRL 1bn (USD 602m) total damage
19.6-23.6. Bosnia and Herzegovina Floods causes by heavy rains. 4 000 houses flooded. 2229 homeless
Sava River, Bréko, Banja Luka, Damage to roads and infrastructure BAM 128m (USD 87m) total damage

Tuzla




Sigma Table of Catastrophic events for

2008

21.1M.-2.12

Brazil
Santa Catarina, llhota

Floods and landslides in ltajai Valley caused by
heavy rain; damage to Port of ltajai

118 dead

15 injured

23000 homeless

BRL 600m (USD 257m) insured loss
BRL 935m (USD 401m) total damage




THE CASE OF THE SAO PAULO
METROPOLITAN AREA




Inundacdes em $ao Paulo

Isto 6 - Sdo Paulo, 10 de fevereirode 2004

A avenida Aricanduva virou rio. O
resgate de pessoas chegou a ser feito de
helicopteros.

Em todo o Pais, os numeros sao
assustadores. Ja sao 98 mortos, 120
feridos, mais de 120 mil desabrigados em
405 cidades, 14 grandes barragens e 4.500
casas totalmte destruidas, além de 28 mil




Sao Paulo, 27 de fevereiro de 2011




Chuva causa transtornos em SP

Mercado da Ceagesp, na Lapa, Zona Oeste, alagou.
Bombeiros dizem ter enviado equipes com bote nos bairros da regiéo.

Do G1SP S imprimir

Meacyr Lopes Junior/Folhapress

Homens empurram carro na Avenida Dumont Villares, na Zona Norte. (Foto: Mario Angelo/ AE)

3
ARENA MULTIUSO: Torcedor nada em area alagada na arquibancada
do Morumbi; S3o Paulo e Palmeiras empataram (1 a 1) pelo Paulista




Year averaged rainfall (mm)

208

latitude

800 T T T T T T T 1
1930 1940 1950 1960 1970 1980 1990 2000 2010

5S —
S54W 53w

lopditude

== | | |

o o O (8} S o
P R

2500 20
—4—SPMA area

23 i
2000 - T 5
5 ~ ~{—Population (million - 15 5
2 £ inhabitants) !
¢ = <
g @ 1500 - =
i <€ - 10 =
3 =
§ 8 1000 £
c j
2 2
21 5 500 M3 l-_:x‘1
1950 1970 1990 2010 2
o

O 4 T T T 0

Parque do Estado
Sea surface Temperature ( °C 180 1910 1340 1970 2000

Agua Funda Vear




Evolution of the urban area of SPMA
from 1891 to 2007
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Ndmero de dias em que a chuva excedeu 60mm
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January - March precipitation trend
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LA PLATA BASIN




Average conditions
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Cota régua de Ladario (cm)

Paraguay river at Ladario
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Hurricane Catarina 26 March 2004
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Landslides in Santa Catarina November 2008
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CAUSE ATRIBUTION OF THE
OBSERVED CHANGES




]
The world according to climate models
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FAR (1990),
SAR (1996),
TAR (2001) e
AR4 (2007).

Grid evolution tied to computer
power evolution




Modeling Physical Processes
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IPCC 2007
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Chapter 10
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Cox PM, Betts RA, Collins
M, Harris PP, Huntingford
C, Jones C. 2004.

Amazonian forest dieback
under climate-carbon cycle
projections for the 21st
century.

Theoretical and Applied
Climatol. 78: 137-156.

----------------------
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Estimating the risk of Amazonian forest dieback

Phytologist

Anja Rammig' Tim Jupp?, Kirsten Thonicke', Britta Tietjen', Jens Heinke', Sebastian Ostberg’,
Wolfgang Lucht', Wolfgang Cramer' and Peter Cox”

Subregions (our study)

Eastern Amazonia

- = = = Northwestern Amazonia
------------- Southern Amazonia
----- Northeastern Brazil

— — = Southern Brazil

Ecoregions (Olson et al., 2001)
[ Deserts & xeric shrublands

B Flooded grasslands & savannas
[ Tropical & subtropical coniferous forests
Tropical & subtropical dry broadleaf forests

Tropical & subtropical grasslands, savannas
& shrublands

B Tropical & subtropical moist broadleaf forests
O Other

2010




Three steps

A Define index based on how well a climate
simulation reproduces the present climate

JPerform weigthed average of RAINFALL from
all climate projections using index as
weighting factor

JFeed a dynamic vegetation model with
resulting rainfall




Biomass change for
weigthed vs non weighted average rainfall:
from loss to gain
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2011

The Hadley Centre Earth System
Model (HadGEM2-ES) for Climate
Impacts

Jemma Gornall, Richard Betts, Ron
Kahana, Nicola Golding, Paul Halloran
and Andy Wiltshire




The climate system — HadGEM?2
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Temperature Anomaly K

Temperature Anomaly K

Global climate
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Critical points

* Uncertainty is due to

— Rainfall simulation in climate models

— Biomass behavior in dynamic vegetation models
* changes in rainfall
* high CO2 concentration




Uncertainty reduction in
future climate projections

* Use models that reproduce main features of
past and present climate

e Use model differences as a measure of
uncertainty




Thank youl!
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.3 Conclusdes relativas aos dados provenlentes das anallses dos climas futuros para o modelo

HadRM3P na escala de 50 km X 50 km

sultados obtidos, observa-se que as
das bacias hidrograficas do Tocantins, Atlantico N
Ocidental, Parnalba e Amazonica, Terao uma consi-

vel diminuicao até 2100 para os dois cen
de emisS isgdos.

Observa-se uma diminuicao dos valores das vazies
da bacia do Parand no periodo de 2011 a 2070 para
os dois cenarios de emissao analisados e um au-
mento da vazao no periodo de 2071 a 2100, sendo
que para o cenario AZ2-BR a vazao fica acima a ob-
servada no perfodo de 1961 a 1900. Nesta bacia,
observa-se um aumento da precipitacao ao longo
do tempo que nem sempre reflete num aumento
das vazdes em decorréncia das perdas por evapo-
transpiracao.

Para a bacia do Paraguai observa-se uma pequena
diminuicao nos valores da vazao para o cenario de
emissao BZ2-BR no periodo de 2011 a 2040 e um
pequeno aumento no periodo de 2041 a 2100,
mantendo-se constante neste periodo. Para o
cendrio de emissao AZ2-BR observa-se uma peque-
na diminuicdo dos valores da vazao no periodo de

2011 a 2070 e um grande aumento no perfodo de
2071 3 2100 com valores muito acima aos obser-

vados no periodo de 1961 a 1990,

Para as bacias do Atlantico Sul e Uruguai observa-
Se uma pequena tendéncia de aumento das vazoes
até 2100 nos dois cenarios.

A vazao da bacia do Atlantico SE apresenta uma
tendéncia de uma peguena diminuicdo até o ano

2100 para o cenario B2-BR e praticamente nao se
altera no cenario AZ2-BR.

Para as bacias do NE Oriental e Atlantico E observa-
se uma reducao brusca das vazbes ate o periodo de
2100 para os dois cenarios de emissao, chegando
a valores praticamente nulos,

Para a bacia do 53ao Francisco observa-se que ha-
vera uma diminuicao da vazao ateé o periodo de
2011 3 2040 com tendéncia de pequeno aumento
nos periodos de 2041 a 2100 para os dois cendrios
de emissdo analisados.



http://www.ipea.gov.br/mudancaclimatica/imag
es/stories/PDFs/Economia_das Mudancas Clim
aticas_estudos_e pesquisas.pdf

Instituto de Pesguisa Economica Aplicada - IPEA
Diretoria de Estudos Regionais e Urbanos — DIRURK

Coordenacao de Meto Ambiente ¢ Dezenvolvimento Sustentavel

Economia das Mudancas Climaticas

José Aroudo Mota
Jeferson Gazoni
Geraldo Sandoval Goes




Regiao Impacto previsto Fontes
Grande parte do bioma Amazonico. no leste da regido. devera ser | Cramer et al. (2004)
sobreposto por Savana Nobre er al. (2007)
Secas durante os periodos mais quentes do ano Marengo (2007a)
Wara; Ravelo: Delaney (2005)
Aumento da incidéncia de incéndios florestais Nepstad et al. (2001)
, o N _ . Jones et al. (2003)
Perda de florestas no norte da Amazonia Cox et al. (2004)
Inundacoes € erosdes nas areas mais baixas e proximas ao litoral IPCC (2001)
Norte Moreira (1986)

Aumento na incidéncia de doencas como malaria e dengue

Lieshout er al. (2004)

Sazonalidade das precipitacoes devera afetar a quantia e
variabilidade de fluxo de agua na bacia do Amazonas e alteragoes
na distribuicdo de especie aquaticas

Carpenter er al. (1992)
Lake ef al. (2000)

Perda de biodiversidade

Higgins (2007)
Miles: Grainger: Phillips
(2004)




