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A Grande Aceleracgao

Desde o final da 22 Guerra Mundial regista-se
um crescimento muito pronunciado da
populacao humana, da actividade econdmica,
da producao e do consumo, do uso de
recursos renovaveis e nao-renovaveis, do
transporte, dos fluxos de comunicacao e
informacao, do conhecimento cientifico e das
aplicacoes tecnoldgicas. Alguns autores
designam este periodo de crescimento por “A
Grande Aceleracao” (Hibbard, 2007)



* A populacao humana aumentou 10 vezes nos
ultimos 3 séculos e por um factor de 4 no
século XX, atingindo actualmente cerca de
6700 milhdes. E muito provavel que atinja
cerca de 9200 milhdes em 2050.

* A area urbana global cresceu por um factor de
10 no século XX. Actualmente cerca de
metade da populacao mundial habita em
cidades.



e No século XX a producao industrial cresceu
por um factor de 40 e a utilizacao de energia
por um factor de 16;

 Aproximadamente 50% da superficie terrestre
esta modificada pela accao humana;

e No século XX o consumo de agua aumentou
por um factor de 9. Actualmente é de 800 m3
por ano e per capita: 65% para a agricultura;
25% para a industria e cerca de 10% para
consumo domeéstico.



e Aumento da poluicao do ar, da agua e dos
solos;

 Perda de biodiversidade: o ritmo actual de
extincdes é cerca de 100 a 10 000 vezes
superior (valor mais provavel 1000) ao pré-
humano, que era de, aproximadamente,
uma espécie por 10° espécies por ano (E.O.
Wilson);



As actividades humanas exercem
actualmente uma interferéncia
significativa sobre os sistemas
terrestres a escala global, como por
exemplo, o sistema climatico. Iniciou-
se uma nova época que P. Crutzen e
E.F. Stoermer designam por
Antropocénica.
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A GRANDE ACELERACAO
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Source: Joel E. Cohen,
1995



Figure 5.13 — Deevey’s schema of world population history for the last
million years, with the number of years before the present population size
both plotted of logarithmic scales. Source: Deevey (1960, p. 198)
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Figure 3.2-1
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Source: Joel E. Cohen,
1995
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Figure 1. Population of the world, 1950-2050, by projection variants
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Secretariat (2005). World Population Prospects: The 2004 Revision. Highlights. New York: United Nations.
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Figure 2. Population dvnamics by development groups, 1950-2050
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Source: Population Division of the Department of Economic and Social Affairs of the Umted Nations
Secretaniat (2005). World Population Prospects: The 2004 Revision. Highlights. New York: Umted Nations.



Frequency distribute of estimates of how many people the Earth can
support

Source: Joel E. Cohen, 1995



* Asiniquidades de desenvolvimento sao cada
vez maiores. A razao entre o PIB per capita dos
paises mais ricos e mais pobres esta a
aumentar assustadoramente: em 1820 era de
/, aumentou para 11 em 1910, 30 em 1960 e
/4 em 1997.






Figure 9: Income Distribution in the USA: Income Shares by Groups
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Figure 11: Real Household income by Income Groups in the USA
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Figure &6 Happiness and average annual income’

Mean of Percent Happy and Percent Satisfied with Life as a Whole
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Densidade demografica em 1995 com uma resolucao espacial de

2.5 arc-min latitude/longitude (CIESIN)
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Source: S. W. Dunning



Quadrado da Insustentabilidade
Desigualdades e Iniquidades de
Desenvolvimento
Pobreza extrema e severa

Seguranca

Alimentar, Sustentabilidade
escassez de dos sistemas de
agua, perda de Energia

biodiversidade

Alteracoes
Climaticas



1 — Os 4 factores de insustentabilidade
estao fortemente interligados e
iInterdependentes

2 — Nao é possivel atingir o desenvolvimento
sustentavel sem procurar resolver os 4
desafios de forma integrada
e simultanea



Fronteiras Planetarias

Nature, 461(2009) 472, 24 September









ENERGIA



Revolucéo Energética

Fonte, P. Weiss, 2004









Fonte: AlIE









O Diferencial Brasil
e



- Plano Nacional sobre Mudanca do Clima

2. Renovaveis

Buscar manter elevada a participagcdo de energia renovdvel na
matriz elétrica, preservando posicdo de destaque que o Brasil
sempre ocupou no cendrio internacional



Procura mundial de energia primaria
por tipo de fonte no cenario de
referéncia da AIE
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*Global demand grows by 40% between 2007 and 2030,
swith coal use rising most in absolute terms



Procura mundial de energia primaria no cenario de
referéncia da AIE
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*Non-OECD countries account for 93% of the increase in global demand
*between 2007 & 2030, driven largely by China & India



Numero de pessoas sem acesso a electricidade
em 2008 e 2030 no cenario de referéncia da AlE

$35 billion per year more investment than in the Reference Scenario would be needed to 2030
— equivalent to just 5% of global power-sector investment — to ensure universal access






Global Oil Production — Onshore and Offshore, Conventional and Unconventional
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Extreme Energy — Energia Extrema

Unconvencional oil — Petroleo Nao Convencional

Oil sands — Areias betuminosas (Canada)

Tight oil — Xistos petroliferos (Dakota do Norte, EUA)
Offshore deepwater — Offshore muito profundo

Unconventional gas — Gas Nao Convencional

Shale gas — Gas de xisto (EUA)



AREIAS BETUMINOSAS















Gas de xisto: EmissOes de gases com efeito de estufa comparaveis
ao do carvao quando se contabilizam as emissdes de metano durante
O processo de exploracao



GAS DE XISTO






Anthropogenic atmospheric
carbon dioxide, fossil fuel
emissions, world gross
domestic product (GDP), and
world population for the past
century. Carbon dioxide data
from Antarctic ice cores
(green points), Mauna Loa
Observatory (red curve), and
the global network (blue
dots).

Fonte: NOOA, April 2009

http://www.noaanews.noaa.gov/stories2009/20090421_carbon.html



TPER, Total Primary Energy Requirement



Table 4.1-3

Potential emissions as a consequence of the use of fossil reserves and resources. Also illustrated is their potential for
endangering the 2°C guard rail. This risk is expressed as the factor by which, assuming complete exhaustion of the respective
reserves and resources, the resultant CO, emissions would exceed the 750 Gt CO, budget permissible from fossil sources until
2050 (Box 1.1-1). The figures refer to CO, alone, other greenhouse gases have not been taken into account. They are based on

the values in Table 4.1-2.

Source: based on Table 4.1-1 and GEA, 2011

Historical Production Reserves Resources Further Total: Factor by
produc- in 2008 occurences reserves, which these
tionupto resources emissions
2008 and further alone exceed
occurences the 2°C emis-
sions budget
[GtCO,]  [GtCO,] [GtCO,] [GtCO,]  [GtCO,] (Gt CO,]
Conventional oil 505 13 494 386 - 880 1
Unconventional oil 39 2 295 2,637 3,646 6,577 9
Conventional gas 194 7 343 459 27,977 28,778 38
Unconventional 15 1 3,987 5,300 - 9,287 12
gas
Coal 666 14 1,970 41,277 - 43,247 58
Total fossil fuels 1,419 37 7,088 50,060 31,622 88,770 118




Agua

» ATerra é 0 “Planeta Azul", o unico onde existe
agua em abundancia no estado liquido;

» Fol esta caracteristica que permitiu o
aparecimento de vida na Terra ha 4100 a 3900
milhoes de anos;

 Aagua e um recurso renovavel que o ciclo
hidrologico, movido pela energia solar,
disponibiliza continuamente.



 Reserva total do planeta 1,4 X 10° Km3

Agua salgada 97,5%

Agua doce 2,5%



Principais reservatérios de agua doce do ciclo hidroldgico

Volume Percentagem
(1 000 Km®) do Total

Aguas subterraneas 10 530 30.1
Humidade dos solos 16,5 0.05

Glaciares e cobertura permanente de neve 24 064 68.7
Camada do so‘l‘o permanen:semente gelado 300 0.86

(“permafrost™)

Lagos 91 0.26

Zonas Humidas 11.5 0.03
Rios 2.1 0.006
Biota 1.1 0.003

Vapor de agua atmosférico 12.9 0.04

Total 35029 100




Regiao da Foz do Amazonas



Annual global flows of the Earth’s water cycle; the totals (in Gt/year)
are from Oki (1999)



« Escoamento total anual dos continentes para 0s
oceanos é de 40 000 Km?3, cerca de 2/3 sob a
forma de cheias. Regularmente utilizaveis
actualmente séo apenas 14 000 Km?3 o que
corresponde a uma capitacdo media anual
superior a 2 000 m3, valor que € plenamente
suficiente

* Problema esta nas profundas assimetrias
espaciais da precipitacao entre diferentes
regioes do globo e temporais ao longo do
ano



e Cerca de 1100 milhoes de pessoas nao téem acesso
a agua comprovadamente potavel;

» Cerca de 2600 milhOes de pessoas nao tém casas
de banho ou outras formas de saneamento basico;

e Mais de 5 milhOes de pessoas morrem por ano
devido a doencas provocadas pela poluicao das
aguas de consumo corrente, ou seja, cerca de 10
vezes 0 numero anual medio de vitimas de guerras
e conflitos armados recentes.









Desertificacao

 Cerca de 41,3% da superficie terrestre emersa
sao terras sub-humidas secas, semi-aridas, aridas
e hiper-aridas (desertos), designados por “terras
secas” ou “drylands”.

e Nas “Terras secas” habitam 2250 milhoes de
pessoas, ou seja, cerca de 34,7% da populacao
mundial;

* Nas “Terras secas” a producao agricola e florestal
e outros servicos dos ecossistemas estao
limitados pela escassez de agua.



PRESENT-DAY DRYLANDS AND THEIR CATEGORIES

Crylands include all terrestrial regions where the production of crops, forage, wood and other ecosystermn services are limited by water. Formally, the definition
encompasses all lands where the climate is classified as dry subhumid, semiarid, arid or hyper-arid. This classification is based on Aridity Index values.
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T The long-term mean of the ratio of an area's mean annual precipitation to its mean annual potential evapotranspiration is the Aridity Index (Al

Motes: The map is based on data from UMEF Geo Data Portal (http.//peodata. grid.unep.chy). Global area based on Digital Chart of the World data (147 573,196.6 square kmj;
Data presented in the graph are from the MA core database for the year 2000,



 Desertificacao € a degradacao dos solos
nas terras aridas, semi-aridas e sub-
numidas secas;

 Adesertificacao atinge actualmente cerca
de 10 a 20% da area total das regioes
aridas, semi-aridas e sub-himidas secas e
constitul um dos mais graves problemas
ambientais de ambito global devido a
relacao estreita entre a degradacao dos
solos e a producao alimentar.




Biodiversidade

 ADiodiversidade de uma regiao ¢ a totalidade dos
Seus genes, especies e ecossistemas;

 Os ecossistemas naturais providenciam a
humanidade um vasto e diversificado conjunto de
Servigos essenciais a vida: ciclo do carbono,
equilibrio do oxigénio atmosferico; geracao,
manutencao e fertilidade dos solos; novos
medicamentos; valores educativos, culturais,
esteticos e éticos, etc.



» E possivel que se esteja na 62 extingio macica de
especies, esta com origem nas actividades
humanas;

e Foram identificadas e descritas cientificamente
cerca de 1,75 milhoes de especies, mas €
provavel que o numero total seja muito maior, da
ordem de 14 milhdes;

 Aactual taxa de extincao de espeécies é superior
por um factor de 100 a 10 000, a taxa natural de
extin¢ao livre da interferéncia antropogénica, cujo
valor é da ordem de 1 espécie por milh&o e por
ano.






Desflorestacao

» Desde o surgimento da agricultura, ha
cerca de 10 000 anos, a area florestal
global reduziu-se da ordem de 20% a 25%.

o As florestas tropicais humidas, apesar de
cobrirem apenas cerca de 6% da superficie
terrestre, constituem o habitat de mais de
50% e possivelmente 90% das especies da
fauna e flora do nosso planeta.



Deforastation in Latin Amearica betweaen 1990-2000
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Fonte, IPCC



o As florestas das zonas temperadas da América
do Norte e da Eurasia estabilizaram ou estao a
crescer enquanto que as florestas tropicais
continuam em declinio acentuado;

» De acordo com varias estimativas, a
manutencao do actual ritmo de desflorestacao
da floresta tropical humida ira conduzir a sua
extin¢cao nos proximos 100 anos;

» Cerca de 15% a 25% das actuais emissoes
globais de CO2 para a atmosfera resultam da
desflorestacao.






Deforestation in Amazonia, seen from satellite. The roads in the
forest follow a typical "fishbone" pattern



Extent of deforestation in Borneo 1950-2005, and projection towards 2020. The tropical lowland and
highland forests of Borneo, including vast expanses of rainforest, have decreased rapidly after the end of
the second world war. Forests are burned, logged and clear, and commonly replaced with agricultural land,
built-up areas or palm oil plantations. These areas represent habitat for species, such as Orangutan and

elephants



RECURSOS NATURAIS



Pegada Ecolégica da Humanidade
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A procura por parte da Humanidade dos recursos naturais
renovaveis excede a capacidade regenerativa do planeta em cerca
de 30% actualmente

Source: WWEF, Living Planet Report 2008



Fonte: Energy Bulletin, 2010






GMO Commodity Index: The Great Paradigm Shift
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Note: The GMO commodity index is an index comprised of the following 33 commodities, equally weighted at
initiation: aluminum, coal, coconut oil, coffee, copper, comn, cotton, diammonium phosphate, flaxseed, gold, iron
ore, jute, lard, lead natural gas, nickel, ol palladium, palm oil, pepper, platinum, plywood, rubber, silver, sorghum,
soybeans, sugar, tin, tobacco, uranium, wheat, wool, zinc.

Source: GMO  As of 2/28/11



Resource Revolution, McKinsey, 2011






Resource Revolution
McKinsey, 2011






SEGURANCA ALIMENTAR



10-Year Average Annual Growth in Crop Yields
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Tons of Fertilizer Used Annually (per sq km of cropland)
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World food prices reach new historic peak 03-02-2011

3.4 percent surge in January - FAO updates Food Price Index3 February 2011, Rome - World food prices surged to a new historic peak in
January, for the seventh consecutive month, according to the http://www.fao.org/worldfoodsituation/FoodPricesindex/en/ a commodity basket that
regularly tracks monthly changes in global food prices.

"The new figures clearly show that the upward pressure on world food prices is not abating," said FAO economist and grains expert Abdolreza
Abbassian. "These high prices are likely to persist in the months to come. High food prices are of major concern especially for low-income food
deficit countries that may face problems in financing food imports and for poor households which spend a large share of their income on food."

"The only encouraging factor so far stems from a number of countries, where - due to good harvests - domestic prices of some of the food staples
remain low compared to world prices," Abbassian added.



Why food prices are rising

Climate change, which leads to droughts, floods and
storm, and thus to crop failures;

eThe cultivation of biofuels, which takes valuable farmland
out of food production;

eThe global population, which is growing too fast for
agricultural production to keep up;

The emerging economies China and India, whose
citizens are consuming greater guantities of higher
quality food;

eThe rising price of oil, which makes it more expensive
to produce and ship food products;

eThe rise In meat consumption, which means that more
grain is needed for animal feed;

eDecades of neglecting agriculture, especially In
hunger-prone regions.









Hunger in a World of Plenty

World Food Summits
1974, 1996, 2002

MDGs 2000

34 Years of Failure to Deliver

million people
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The debilitating pain of hunger: Not Just Numbers but real Faces and Voices
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Motre: Figures for 2009 and 2010 are estimated by FAQ with input from Source: FAD.

the United States Department of Agriculture, Economic Research Service.
Full details of the methodology are provided in the technical background
notes (available at www fao.org/publicationfsofifens).
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A crisis like no other — World GDP fell for the
first time in the last
Evolution of world GDP 30 yea r‘s
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Where we are improving
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Where we are not improving
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Imbar = 103 bar = 100 Nm2 = 100 Pa



Image of the largest Antarctic ozone hole ever recorded (Sep. 2006).



Nuvens estratosféricas polares



Lowest value of ozone measured by TOMS
each year in the ozone hole



Decrescimento do Ozono estratosférico






Reconstituicdo da evolugao da
temperatura media global da
baixa atmosfera, representada
por meio da anomalia
relativamente a meédia do
periodo de 1961 a 1990, e da
concentracdo atmosférica do
CO2 nos ultimos 400 000 anos
(Petit, 1999). Figura adaptada
de EEA, 2004. Repare-se na
correlacédo que se observa
entre os dois registos. O
aumento da concentracao do
CO2 a partir da revolucéo
industrial e até ao presente esta
indicado por um vector
aproximadamente vertical
devido a escala de tempo
utilizada na figura

Fonte, Petit et al., 1999









From R.C. Wilson et al., 2000



Fonte, IPCC






Concentragao Atmosférica
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Evolucao das concentracfes de varios
componentes da atmosfera (IPCC, 2001a). (a)
Concentracdes de trés dos principais gases com
efeito de estufa (GEE), com emissbes
antropogénicas — CO2, CH4 e N20O — nos
ultimos 1 000 anos. Dados obtidos a partir de
furos nos gelos da Antarctica e Gronelandia e de
observacdes directas nas ultimas décadas
(indicada por uma linha no caso do CO2). No
gréafico relativo ao CH4 a curva representa a
meédia global. O forcamento radiativo provocado
pela presenca destes gases na atmosfera esta
representado a direita. No caso do CH4 e N20 a
concentracéo esta representada em partes por
milhar de milhdo em volume (ppmmv). (b)
Concentracdes de sulfatos obtidas a partir de
furos nos gelos da Gronelandia em trés locais
(curvas) e emissoes totais de SO2 na Europa e
nos Estados Unidos da América (indicadas com

+).

Fonte, IPCC
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Rough breakdown of global greenhouse gas emissions in
2004.

Source: WBGU, based on IPCC, 2007¢



Emissoes de GEE por sector 2007
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Variagao da Temperatura Média Global a Superficie

Média 2001-2007 em relagdo 1951-80 (+0,54¢ C)









Reducao do Gelo Oceanico no Artico

Cambios en la cantidad de hielo (Gt

ANOo

Fonte: NASA -University of California Irvine. 2010.



Sea level is
rising faster
than predicted

Surface melt on Greenland

Ice sheet descending into &

moulin, a vertical shaft S5

carrying the water to base
of ice sheet.
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1940 1982

1998 2002 2005

Evolution of the Chacaltaya Glacier in Bolivia

Source: Photographs by B. Francou and E. Ramirez and archive photographs



Table 13.3, Glacier retreat trends.

Glaclers/Period Changes/Impacts

Parye® 22% reduction in glacier total area; reduction of 12% in freshwater in the coastal zone (where 60% of the country's
Last 35 years population live). Estimated water [oss almost 7,000 Mm?

Pary Reduction up to 80% of glacer surface from small ranges; loss of 188 Mm?® in water reserves during the last 50 years.
Last 30 years

Colombia? 82% reduction in glaciers, showing a linear withdrawal of the ice of 10-15 m/yr; under the current climate frends,
1990-2000 Colombia's glaciers will disappear completely within the next 100 years.

Ecuador® There has been a gradual decline glacier length; reduction of water supply for irigation, clean water supply for the city of
1956-1998 Quito, and hydropower generation for the cities of La Paz and Lima.

Bolvia' Chacaltaya glacier has lost half of its surface and two-thirds of its volume and could disappaar by 2010. Total loss of
Sincemid-1990s  tourism and skiing.

Bolivia' Zongo glacier has lost 9.4% of its surface area and could disappear by 2045-2050; serious problems in agriculture,
Since 1991 sustainabllity of ‘hofedales” and impacts in terms of soclo-economics for the rural populations.

Bolvia' Charquini glacler has lost 47.4% of its surface area.

Since 1940

*Visquez, 2004; "Mark and Seltzer, 2003; NC-Perd, 2001; NC-Colombia, 2001; *NC-Ecuador, 2000; Francou et al., 2003,

Fonte, IPCC






Solar Constant Variations1978-2003



Rahmstorf, Cazenave, Church, Hansen, Keeling, Parker and Somerville
(Science, 2008)



Rahmstorf, 2007












Rahmstorf, 2007












Droughts

About 400,000,000 people live under extreme drought conditions
15% em 1970

38% em2010

Land considered “very dry” at global level:



Drought severity index Is increasing

IPCC, 2007






Departure of Temperature from Average for Two Great Heat Waves
August 2003 July 2010

MOEASCSAL Phywlcal Selsmcas Dlvldon

HORAS SAL Paysleal Selapcas Divtaon|

Figure 1. A comparison of August temperatures, the peak of the great European heat
wave of 2003 (left) with July temperatures from the Great Russian Heat Wave of 2010
(right) reveals that this year's heat wave is more intense and covers a wider area of
Europe.
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Fuente: The international disaster data base. Center for Research on Epidemiology of Disasters. 2010,



Fonte, IPCC






Figure 2.2 Floods are increasing, even in drought-prone Africa

Events per five-year period
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Source: WDR team analysis from CRED 2009.

Note: Flood events are increasing everywhere but particularly in Africa, with new regions being exposed to
flooding and with less recovery time between events. Reporting of events may have improved since the 1970s,
but this is not the main cause of rising numbers of reported floods, because the frequency of other disaster
events in Africa, such as droughts and earthquakes, has not shown a similar increase.









llIha da Madeira, 20 de Fevereiro de 2010



llIha da Madeira, 20 de Fevereiro de 2010






Banaladesh



Drought severity index Is increasing

IPCC, 2007
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5t Assessment Report

(a) Sequential approach (b) Parallel approach
Emissions & socio- Representative concentration
economic scenarios pathways (RCPs) and levels
1 (IAMs) 1 of radiative forcing
1 A
l / R ~
2 Radiative forcing Climate, atmospheric Emissions & socio-
l & C-cycle projections -, economic scenarios
. . 2a (CMs) 2b (IAMs)
Climate projections N v
3 (CMs) :
l Impacts, adaptation,
: vulnerability (IAV) &
Impacts, adaptation N :
& vulnerability 3 mitigation analysis
4 (IAV)

Figure 1. Approaches to the development of global scenarios: (a) previous sequential approach: (b) proposed
parallel approach. Numbers indicate analytical steps (2a and 2b proceed concurrently). Arrows indicate transfers of
information (solid). selection of RCPs (dashed). and integration of information and feedbacks (dotted).



The anticipated time line for the production of these five products is depicted m Figure 2.
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Figure 2. Timeline of key scenario development products (CMC = climate modeling community).












Source, IPCC









Fonte, IPCC
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Fonte, IPCC
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Figure 11.14. Tamperature anomalies with respect fo 71907 fo 71950 for three

Central and South Amercan land regions for 1906 fo 2005 (black finel and as simu-

lated (red envelope) by MMD models incorporating known forcings; and as projected

for 2007 o 2700 by MMD models for the A T8 scenano (orange anvelopel. The bars

at the and of the arange envelope represent the range of projected changes for 2097

o 2700 for the BT scenario (blug), the ATB scenario (orange) and the A2 scenario

fred). The Nack fne is dashed where observations are presert for less than 50% of

the area in the decade concerned. More defalls an the construction of these figures FO nte, I PCC
are given in Box 71.7 and Section 11.1.2.
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Figure 11.15. Temperature and precipitation changes over Cantral and South America from the MMD-ATE simwlations. Top row: Annual mean, DJF and A femparaturs
change befwean 1880 fo 1808 and 2080 fo 2009, averaged over 21 models. Middle row: same as fop, but for fractional change in precipifation. Botfom row: number of modals
autaf 27 that project increases in precipitation.

Fonte, IPCC
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Figure TS.18. Results from a recent study showing estimated millions
of people per annum af risk globally from coastal flooding. Blue bars:
numbers at risk without sea-level rise; purple bars: numbers at risk with

sea-level rise. [T6.6]






MNegative impact

Positive impact

Very high confidence

changes in transmission season

High confidence
Increase in malnutrition —

Increase in the number of people suffering

from deaths, disease and injuries from S
extreme weather events
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diseases from changes in air quality D
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Increase in the burden of diarrhoeal diseases -«fj——

Change in the range of infectious disease vectors A

Malaria: contraction and expansion, s

Reduction of cold-related deaths —

Figure TS.9. Direction and magnitude of change of selected health

impacts of climate change.
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Source, J. Houghton, 1994



As emissoes anuais recentes de gases com efeito
de efeito de estufa sao proximas dos cenarios
mais gravosos do IPCC

Journal reference: Proceedings of the National Academy of Sciences (DOI: 10.1073/pnas.0700609104)



http://www.pnas.org/

Marland et al, 2007


http://upload.wikimedia.org/wikipedia/commons/c/cb/Global_Carbon_Emission_by_Type_to_Y2004.png

Source, W. Cramer, 2007
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Figure SPM 3a: Year 2004 distribution of regional per capita GHG
emissions (all Kvoto gases, including those from land-use) over the
population of different countiv groupings. The percentages in the bars
indicate a regions share in global GHG emissions [Figure 1.4a].

Fonte, IPCC



Figure 3 - CO, emissions per capita according to per capita GDP in the world in 2002.
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A 1% increass in GOP per capita leads tp an estimated increase of about 0.9% in emizsions per capita. The fact that the emizssions
figure is less than1% indicates that emissions increase af & sliower pace than economic growth.

Source: World Bank.






Climate change as adriver of social destabilization and threat fo Internafional securty



Climate change as a driver of social destabilzation and threat to nfernational security

Eventual temperature change (relative to pre-industrial)
0°C 1°C 2°C 3°C 4°C 5°C
! I ! !

Consequences of clmate change for ecosystems and economic sectors at different levels of warming
source; Stern, 2006
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Global mean annual temperature change relative to 1980-99 (°C)

Source: Adapted from Parry and others 2007.






Trajectorias das emissoes de CO, e
(2005 =380 ppmv)
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Fuente: Stern Review; World Resources Institute









Figure 3.4 Intensive beef production is a heavy producer of greenhouse gas emissions

Food item  Emissions
(1 ko) (kg CO.e) Driving distance equivalent

Wheat 0.80 W 36km

Potato 0.24 Y 1.2km

Chicken 4.60 D 22.7km

Park 6.40 P 316 km
Beef 1600 [ 79.1 km

Source: Williams, Audsley, and Sandars 2006,

Note: The figure shows CO, equivalent emissions in kilograms resulting from the production (in an industrial
country) of 1 kilogram of a specific product. The car and road image conveys the number of kilometers one must
drive in a gasoline-powered car averaging 11.5 kilometers a liter to produce the given amount of COze emissions.
For example, producing 1 kilogram of beef and driving 79.1 kilometers both resultin 16 kilograms of emissions.



Reducao das Emissdes Globais de CO2 do Sector da
Energia no Cenario de 450 ppmv

B 42 —
40 Reference Scenario World abatement by technology
2020 2030
38 - 3.8 Gt 13.8 Gt
36 -
34 - Efficiency | 65% 7%
32—
30 - Rene\t«ables 10% 23%
& biofuels
Nuclear 13% -
” 450 Scenario CCS =%
2007 2010 2015 2020 2025 2030
Fonte:AlE

*An additional $10.5 trillion of investment is needed in total in the 450 Scenario, with
measures to boost energy efficiency accounting for most of the abatement through to 2030



All data is for 2000. All calculations are based on COy equivalents, using 100-year global warming potentials from
the IPCC (1996), based on a total global estimate of 41 755 MICO, equivalent, Land use change includes both
emissions and absorplions. Dotted lines represent fliows of less than 0.1% percent of total GHG emissions.

Source: World Resources |nstitute, Climate Analysis Indicator Tool (CAIT), Mavigating the Numbers: Greenhouse
Gas Data and Intermational Climate Policy, December 2005; Intergovernmental Panel on Climate Changa, 1956
(data for 2000).



Percentagem de Tecnologias de Carbono-Zero ou
Baixo na Geracgao de Electricidade no Cenario de 450

ppmv
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Fonte: AlE

*In the 450 Scenario, low- & zero-carbon technologies account for 60% of world
eelectricity generation by 2030, up from 32% today



Quanto Custa?
Investimento Adicional no Cenario de 450 ppmv
Relativamente ao Cenario de Referéncia

ag 1200 B Industry
&
? 1000 B Power plants
S
5 800 M Buildings
é 600
= Biofuels
400
- M Transport
0
2015 2020 2025 2030
Fonte: AIE

*$10.5 trillion of additional investment is needed in the 450 Scenario in the period 2010-2030
compared with the Reference Scenario, costing 0.5% of GDP in 2020 & 1.1% of GDP in 2030






Figure 22. Unit costs of energy technologies:
proportion of fossil-fuel alternative, 2015, 2025 and 2050

Cost as % of fossil fuel option

-100 0 100 200 300 400 500 BO0
Electricity from gas with CCS —_—
Electricity from coal with CCS ——
Muclear power T—
Electricity from energy crops -——
Electricity from organic wastes —
Onshore wind i
Offshore wind —_—
Solar thermal (v. sunny regions) —
Photo Voltaic (sunny regions) —_—
dCHP using H from NG or coal with CCS —_——
Hydrogen from NG or coal (CCS) - industry —
Hydrogen from NG or coal {CCS) - distnbuted e L —
Electrolytic hydrogen - industry =
Electrolytic hydrogen - distributed
Biomass for heat - stibuted =
Bioethanol T———
Biodiesel T
Hydrogen ICE vehicle - fossil H (+CCS)
FC Hydrogen vehicle - fossil H (+CCS)
FC Hydrogen vehicle - electrolytic H
M Costin 2015 ™ Costin 2025 Cost in 2050

Source; Anderson, 0. (2006).

2 Bee Barker, T. etal (2002).






Lidar com a incerteza em politicas
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Fuente: MIT 2009



Pontos criticos
na interferéncia sobre o sistema climatico
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Fuente: Lenton et al. Tipping elements in the Earth’s climate system Proc Natl Acad Sci USA, 2008



Impactos das alteracdOes climaticas na producao agricola

% change production potential
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Medidas de Adaptacao

Procura de Recursos Hidricos

1. Aumento da eficiéncia no uso da agua por meio
da reciclagem;

2. Reducao da procura de agua para irrigacao por
meio de alteracdes na:
a) Calendarizacao das culturas
b) Composicao e variedade dos cultivares;
c) Métodos de irrigacao
d) Area de plantio

3. Reducao da procura de agua para irrigacao por
importacao de produtos agricolas, ou seja, agua
virtual e optimizacao a escala global.



Procura de Recursos Hidricos (cont.)

4. Promocao das praticas locais indigenas de
uso sustentavel da agua

5. Melhor uso dos mercados da agua para
redistribuicao da procura no sentido dos
usos mais indispensaveis e sustentaveis;

6. Melhor uso de incentivos econdmicos e
financeiros, incluindo a contagem e
valorizacao para encorajar a conservacao
da agua.



Obrigado pela Atencao
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