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The scope 

• Does  climate  really change? 

• What causes climate to change?  

• How long has been climate changing?  

• Are human beings by-products of the climate 

change? 

• How do we affect the climate?  

• What has to be done to cope with the change?  



IPCC 

The V assessment report (FAR): 

 
Warming of the climate system is unequivocal, 

and since the 1950s, many of the observed 

changes are unprecedented over decades to 

millennia. The atmosphere and ocean have 

warmed, the amounts of snow and ice have 

diminished, sea level has risen, and the 

concentrations of greenhouse gases have 

increased  



Figure SPM.1a 
Observed globally averaged combined land and ocean surface temperature anomaly 1850-2012 
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Figure SPM.1b 
Observed change in surface temperature 1901-2012 
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Figure SPM.2 
Observed change in annual precipitation over land 
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Figure SPM.3 
Multiple observed indicators of a changing global climate 
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Figure SPM.4 
Multiple observed indicators of a changing global carbon cycle 
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Figure SPM.5 
Radiative forcing estimates in 2011 relative to 1750 
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Figure SPM.6 
Comparison of observed and simulated climate change 
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Figure SPM.7a 
Global average surface temperature change 
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Figure SPM.7b 
Northern Hemisphere September sea ice extent 
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Figure SPM.7c 
Global ocean surface pH 
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Figure SPM.8a,b 
Maps of CMIP5 multi-model mean results 
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Figure SPM.8c 
Maps of CMIP5 multi-model mean results 
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RCP 2.6 RCP 8.5 



Figure SPM.8d 
Maps of CMIP5 multi-model mean results 
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Figure SPM.9 
Global mean sea level rise 

All Figures © IPCC 2013 



Figure SPM.10 
Temperature increase and cumulative carbon emissions 
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Observed Changes in the Climate System (1/2) 

Warming of the climate system is unequivocal, and since the 1950s, many of the observed 

changes are unprecedented over decades to millennia. The atmosphere and ocean have 

warmed, the amounts of snow and ice have diminished, sea level has risen, and the 

concentrations of greenhouse gases have increased. 

Each of the last three decades has been successively warmer at the Earth’s surface than any 

preceding decade since 1850. In the Northern Hemisphere, 1983–2012 was likely the 

warmest 30-year period of the last 1400 years (medium confidence). 

Ocean warming dominates the increase in energy stored in the climate system, accounting for 

more than 90% of the energy accumulated between 1971 and 2010 (high confidence). It is 

virtually certain that the upper ocean (0–700 m) warmed from 1971 to 2010, and it likely 

warmed between the 1870s and 1971. 

Over the last two decades, the Greenland and Antarctic ice sheets have been losing mass, 

glaciers have continued to shrink almost worldwide, and Arctic sea ice and Northern 

Hemisphere spring snow cover have continued to decrease in extent (high confidence). 



Observed Changes in the Climate System (2/2) 

The rate of sea level rise since the mid-19th century has been larger than the mean rate 

during the previous two millennia (high confidence). Over the period 1901 to 2010, global 

mean sea level rose by 0.19 [0.17 to 0.21] m. 

The atmospheric concentrations of carbon dioxide, methane, and nitrous oxide have 

increased to levels unprecedented in at least the last 800,000 years. Carbon dioxide 

concentrations have increased by 40% since pre-industrial times, primarily from fossil fuel 

emissions and secondarily from net land use change emissions. The ocean has absorbed 

about 30% of the emitted anthropogenic carbon dioxide, causing ocean acidification. 



Drivers of Climate Change (1/1) 

Total radiative forcing is positive, and has led to an uptake of energy by the climate system. 

The largest contribution to total radiative forcing is caused by the increase in the atmospheric 

concentration of CO2 since 1750. 



Understanding the Climate System and its Recent Changes (1/1) 

Human influence on the climate system is clear. This is evident from the increasing 

greenhouse gas concentrations in the atmosphere, positive radiative forcing, observed 

warming, and understanding of the climate system. 

Climate models have improved since the AR4. Models reproduce observed continental-scale 

surface temperature patterns and trends over many decades, including the more rapid 

warming since the mid-20th century and the cooling immediately following large volcanic 

eruptions (very high confidence). 

Observational and model studies of temperature change, climate feedbacks and changes in 

the Earth’s energy budget together provide confidence in the magnitude of global warming in 

response to past and future forcing. 

Human influence has been detected in warming of the atmosphere and the ocean, in changes 

in the global water cycle, in reductions in snow and ice, in global mean sea level rise, and in 

changes in some climate extremes. This evidence for human influence has grown since AR4. 

It is extremely likely that human influence has been the dominant cause of the observed 

warming since the mid-20th century. 



Future Global and Regional Climate Change (1/2) 

Continued emissions of greenhouse gases will cause further warming and changes in all 

components of the climate system. Limiting climate change will require substantial and 

sustained reductions of greenhouse gas emissions. 

Global surface temperature change for the end of the 21st century is likely to exceed 1.5°C 

relative to 1850 to 1900 for all RCP scenarios except RCP2.6. It is likely to exceed 2°C for 

RCP6.0 and RCP8.5, and more likely than not to exceed 2°C for RCP4.5. Warming will 

continue beyond 2100 under all RCP scenarios except RCP2.6. Warming will continue to 

exhibit interannual-to-decadal variability and will not be regionally uniform. 

Changes in the global water cycle in response to the warming over the 21st century will not be 

uniform. The contrast in precipitation between wet and dry regions and between wet and dry 

seasons will increase, although there may be regional exceptions. 

The global ocean will continue to warm during the 21st century. Heat will penetrate from the 

surface to the deep ocean and affect ocean circulation. 



Future Global and Regional Climate Change (2/2) 

It is very likely that the Arctic sea ice cover will continue to shrink and thin and that Northern 

Hemisphere spring snow cover will decrease during the 21st century as global mean surface 

temperature rises. Global glacier volume will further decrease. 

Global mean sea level will continue to rise during the 21st century. Under all RCP scenarios, 

the rate of sea level rise will very likely exceed that observed during 1971 to 2010 due to 

increased ocean warming and increased loss of mass from glaciers and ice sheets. 

Climate change will affect carbon cycle processes in a way that will exacerbate the increase 

of CO2 in the atmosphere (high confidence). Further uptake of carbon by the ocean will 

increase ocean acidification. 

Cumulative emissions of CO2 largely determine global mean surface warming by the late 21st 

century and beyond. Most aspects of climate change will persist for many centuries even if 

emissions of CO2 are stopped. This represents a substantial multi-century climate change 

commitment created by past, present and future emissions of CO2. 



Examples of some projected 

regional impacts in Europe 

• Climate change is expected to magnify regional differences 
in Europe’s natural resources and assets. 

• Negative impacts will include increased risk of inland flash 
floods and more frequent coastal flooding and increased 
erosion (due to storminess and sea level rise). 

•  Mountainous areas will face glacier retreat, reduced snow 
cover and winter tourism, and extensive species losses (in 
some areas up to 60% under high emissions scenarios by 
2080). 

•  In southern Europe, climate change is projected to worsen 
conditions (high temperatures and drought) in a region 
already vulnerable to climate variability, and to reduce water 
availability, hydropower potential, summer tourism and, in 
general, crop productivity. 

•  Climate change is also projected to increase the health risks 
due to heat waves and the frequency of wildfires. 



Examples of some projected 

regional impacts in Asia 

• By the 2050s, freshwater availability in Central, South, East 
and South-East Asia, particularly in large river basins, is 
projected to decrease. 

•  Coastal areas, especially heavily populated megadelta 
regions in South, East and South-East Asia, will be at 
greatest risk due to increased flooding from the sea and, in 
some megadeltas, flooding from the rivers. 

•  Climate change is projected to compound the pressures on 
natural resources and the environment associated with rapid 
urbanisation, industrialisation and economic development. 

•  Endemic morbidity and mortality due to diarrhoeal disease 
primarily associated with floods and droughts are expected to 
rise in East, South and South-East Asia due to projected 
changes in the hydrological cycle. 



What has to be done? 

•Taxes or carbon charges on fossil fuels 

•Mandatory fuel economy 

•Investment in attractive public transport facilities and non-

motorised forms of transport 

•Building codes and certification 

•Tradable permits 

•Financial incentives and regulations for improved land 

management; maintaining soil carbon content; efficient use of 

fertilisers and irrigation 

•Financial incentives (national and international) to increase forest 

area, to reduce deforestation and to maintain and manage forests;  

•Renewable energy incentives or obligations 

•Waste management regulations 



Since AR4, there has been an increased focus on policies 

designed to integrate multiple objectives, increase co-

benefits and reduce adverse side-effects. 

• Sector-specific policies have been more widely used than economy-wide 

policies. 

• Regulatory approaches and information measures are widely used, and 

are often environmentally effective. 

• Since AR4, cap and trade systems for GHGs have been established in a 

number of countries and regions.  

• In some countries, tax-based policies specifically aimed at reducing GHG 

emissions–alongside technology and other policies–have helped to 

weaken the link between GHG emissions and GDP  

• The reduction of subsidies for GHG-related activities in various sectors 

can achieve emission reductions, depending on the social and economic 

context. 



Effective mitigation will not be achieved if individual agents 

advance their own interests independently. 

 

 

• Existing and proposed international climate change cooperation 

arrangements vary in their focus and degree of centralization and 

coordination. 

• Issues of equity, justice, and fairness arise with respect to 

mitigation and adaptation. 

• Climate policy may be informed by a consideration of a diverse 

array of risks and uncertainties, some of which are difficult to 

measure, notably events that are of low probability but which would 

have a significant impact if they occur. 



Thank you for your attention and 

patience 
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