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1.9 graus: Aumento de temperatura em áreas continentais

Jim Hansen NASA GISS, 2017



base period: 1981–2010.
Source 2016: State of the Climate in 2015, Bull. Amer. Meteor. Soc., 97 (8), 2016.
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Cumulative emissions of CO2 and future non-CO2 radiative forcing 
determine the probability of limiting warming to 1.5°C

Source: IPCC Special Report on Global Warming of 1.5°C
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emissions and non-CO2 
emissions pathways



Scenarios of contributions to global net CO2 emissions
in four illustrative model pathways

Source: IPCC Special Report on Global Warming of 1.5°C



Confidence level for transition: L=Low, M=Medium, H=High and VH=Very high

Source: IPCC Special Report on Global Warming of 1.5°C



Human activities are estimated to have caused approximately 1.0°C of global warming5
above pre-industrial levels. Global warming is likely to reach 1.5°C between 2030 and 2052 
if it continues to increase at the current rate.

Climate models project robust differences in regional climate characteristics between 
present-day and global warming of 1.5°C, and between 1.5°C and 2°C. These differences 
include increases in: mean temperature in most land and ocean regions, hot extremes in 
most inhabited regions, heavy precipitation in several regions, and the probability of 
drought and precipitation deficits in some regions

By 2100, global mean sea level rise is projected to be around 0.1 metre lower with global 
warming of 1.5°C compared to 2°C. Sea level will continue to rise well beyond 2100. A 
slower rate of sea level rise enables greater opportunities for adaptation in the human and 
ecological systems of small islands, low-lying coastal areas and deltas.

Limiting global warming to 1.5°C compared to 2ºC is projected to reduce increases in
ocean temperature as well as associated increases in ocean acidity and decreases in ocean
oxygen levels. Limiting global warming to 1.5°C is projected to reduce risks to marine 
biodiversity, fisheries, and ecosystems.



General characteristics of the evolution of anthropogenic net emissions of CO2, and total emissions of methane, black 
carbon, and nitrous oxide in model pathways that limit global warming to 1.5°C with no or limited overshoot.

Global emissions pathway characteristics to achieve 1.5°C 

Net emissions are defined as anthropogenic emissions reduced by anthropogenic removals 



In model pathways with no or limited overshoot of 1.5°C, global net anthropogenic CO2 
emissions decline by about 45% from 2010 levels by 2030, reaching net zero around 2050. 
For limiting global warming to below 2°C CO2 emissions are projected to decline by about 
20% by 2030 and reach net zero around 2075.

Pathways limiting global warming to 1.5°C with no or limited overshoot would require 
rapid and far-reaching transitions in energy, land, urban and infrastructure (including 
transport and buildings), and industrial systems. These systems transitions are 
unprecedented in terms of scale, and imply deep emissions reductions in all sectors, a wide 
portfolio of mitigation options and a significant upscaling of investments in those options.

Estimates of the global emissions outcome of current nationally stated mitigation 
ambitions under the Paris Agreement would lead to global greenhouse gas emissions in 
2030 of 52–58 GtCO2eq yr-1. Pathways reflecting these NDCs would not limit global 
warming to 1.5°C. Global CO2 emissions have to start to decline well before 2030.

Limiting the risks from global warming of 1.5°C in the context of sustainable development 
and poverty eradication implies system transitions that can be enabled by an increase of 
adaptation and mitigation investments, policy instruments, the acceleration of 
technological innovation and behavior changes.



Mitigation 
options and 
sustainable 
development 
using SDGs

Potential positive effects 
(synergies)
Negative effects
(trade-offs)
with the SDGs



To keep to 1.5C, CO2 emissions would have to decline by about 45% between 2010 and 2030 and hit 
net zero in 2050. That’s significantly faster than what is needed for 2C – a reduction of around 20% by 
2030 and net zero by 2075.

Methane and black carbon, both more potent greenhouse gases, will need to be cut by at least 35% 
by 2050, compared to 2010

Sea levels are expected to rise 10cm higher this century under 2C of warming than 1.5C. That exposes 
an extra 10 million people to impacts like coastal flooding and saltwater getting into their fields and 
drinking water supplies. Slower warming buys them time to adapt.

One of the most striking quantitative findings concerns the loss of biodiversity. It predicts the 
proportion of species that will lose half their geographic range. Out of 105,000 species studied, the 
rate doubles between 1.5C and 2C warming to 16% for plants and 8% for vertebrates, and triples to 
18% for insects.

An estimated 1.5-2.5 million square kilometers more permafrost will thaw this century under 2C 
warming compared to 1.5C. In a vicious cycle, thawing permafrost releases methane, a greenhouse 
gas.

That extra half a degree of warming is mostly bad for health. It expands the range of mosquitoes 
carrying diseases like malaria and dengue, and heat makes a whole range of conditions more deadly.

Economic growth is expected to suffer as a result of the impacts of global warming.

.



No geoengineering due to risks.

The biggest polluting industries will have to make radical changes. In energy, renewables 
will need to supply 70% to 85% of power by 2050.

Energy-intensive industries will have to slash their CO2 by 75% to 90% by 2050, 
compared to 2010, in order to stick to 1.5C. 

There will be tough choices around how to use land. A lot of scenarios rely heavily on 
bioenergy and/or expansion of forests, potentially conflicting with demand for pasture 
and arable land. Sustainable intensification of farming and “eating less meat”.

Adapting to the effects of climate change, and reducing vulnerabilities to it, can support 
sustainable development. It can ensure food and water security, lower the risks of 
disasters, improve health and reduce poverty and inequality. Adaptation measures that 
also lower emissions, such as low-carbon buildings that are efficiently cooled, can help 
sectors go green at a lower cost

It’s difficult to quantify the finance needed for adaptation measures that fit with a 1.5C 
limit, and how that compares with 2C. The data on investments that boost resilience to 
climate change is insufficient.



Abrangência: todo o território nacional, para o conjunto da economia, incluindo 
CO2, CH4, N2O, PFCs, HFCs, SF6. Métrica: GWP-100 (IPCC AR5).

iNDC
Redução em 2025

(Contribuição)
Redução em 2030

(Contribuição indicativa)

37% 43%

MITIGAÇÃO (Emissões de gases de efeito estufa)
Ponto de referência: 2005.

• aumentar a participação de bioenergia sustentável na matriz energética brasileira para 
aproximadamente 18% até 2030.

• fortalecer o cumprimento do Código Florestal, em âmbito federal, estadual e municipal;

• desmatamento ilegal zero até 2030 na Amazônia brasileira e compensação das emissões 
provenientes da supressão legal da vegetação até 2030;

• restaurar e reflorestar 12 milhões de hectares de florestas até 2030, para múltiplos usos;
• restauração adicional de 15 milhões de hectares de pastagens degradadas até 2030

• participação de 45% de energias renováveis na matriz energética em 2030, incluindo:

• expandir o uso de fontes renováveis, além da energia hídrica, na matriz de energia para uma 
participação de 28% a 33% até 2030;



SDGs and the six transformations 
required for The World in 2050



Considerações finais

Falta governança global e o equivalente a políticas planetárias de longo prazo. Governos respondem 
muito mais aos interesses empresariais do que interesses públicos. Em geral empresas e governos 
tem visão limitada a no máximo 4-6 anos. Quem pensa no planeta daqui a 50 ou 100 anos?

Papel das empresas até o momento: 

Setor petrolífero: Shell, BP, Exxon sabiam desde 70 anos atrás que a queima desenfreada 
de combustíveis fósseis causaria mudanças climáticas com impactos desastrosos ao 
planeta. Industria teve lucros de mais de centenas de trilhões de dólares. Quem paga a 
adaptação e os efeitos nos 7 bilhões de habitantes do planeta?

Setor automobilístico: Volks, AUDI, e outros fabricantes na questão das emissões de 
veículos a diesel: Se pudermos enganar a legislação, o faremos.

Setor agropecuário brasileiro: Pressão para desmatar o mais possível a Amazônia, para 
plantar soja e criar gado de modo ineficiente, ignorando o potencial futuro.

Questão das garrafas PETS e plásticos nos oceanos: 4 a 5 indústrias globais são 
responsáveis por cerca de 60% da poluição de plástico nos oceanos. Nada foi feito.

Setor privado fica com os lucros, setor publico paga os prejuízos.  É justo e eticamente 
correto?



Steffen et al. 2015, Science


