
2050
“Business As Usual”

Avg: 2.6°C
Max: 6.3°C

2100
“Business As Usual”

Avg: 6.3°C
Max: >20°C
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Presentation Notes
These maps show warming of the Earth in 2050 and 2100 relative to the beginning of the 21st century. Darker coloring represents greater warming. The data were produced by the Community Climate System Model, version 3 (CCSM3) developed by the National Center for Atmospheric Research in the United States. The data were processed and the maps were produced by the Oak Ridge National Laboratory. The greenhouse gas emissions scenario driving the model was what is commonly called “business as usual” emissions. This description implies that emissions continue to grow based on rapid economic growth and a fossil fuel-intensive energy system, in the absence of policies to limit GHG emissions in the future. In this scenario, CO2 concentration in the atmosphere is between 450 and 500 ppm in 2050 and between 900 and 1000 ppm in 2100. 

As the Secretary general pointed out, there is little we can do to alter the climate of 2050 because it will be governed by the greenhouse gases we have already emitted. The 2012 agreement would limit CO2 concentrations to around 450 ppm, which would produce a stable climate slightly cooler than the one depicted in the upper map for 2050. Unfortunately, the IPCC estimates that we would have needed our global CO2 emissions to peak this year in order to achieve that goal, yet our emissions continue to grow rapidly. On average this world is about 2.5 degrees warmer than the preindustrial world and some regions near the poles warm by about 6 degrees. This is a challenging world to live in because hundreds of millions to billions more people will live under water stress, weather will be significantly more extreme, and some diseases are likely to spread to new areas. The developing world will be impacted the most, especially Africa, Asia, and tropical Latin America. But if we stabilize the climate in this condition, there is a lot we can do to adapt to those changes and there is a chance that we can avoid the most severe impacts of climate change, such as multiple meters of sea level rise before the end of this century and the collapse of the North Atlantic Ocean’s conveyor belt or thermohaline circulation, which would likely have dramatic effects for the global climate, not just in Europe.

The lower map shows a very different world that is almost 6 degrees warmer on average. This is a world that humans have never known. The Earth has not been this warm for more than 50 million years. The last time it was this warm there was no ice on Greenland or Antarctica and the global average sea level was 90 meters higher than it is today. Permanent ice cannot survive on a planet this warm. And although it would take thousands of years for all of the ice to melt, only small portions of the ice are needed to cause catastrophic sea level rise on the scale of a century. A world this warm is very likely to undergo other large, abrupt changes, such as reorganization of the atmosphere that shifts rainfall away from our main food producing regions and the collapse of the North Atlantic thermohaline circulation. Such a climate would likely result in fundamental reorganization of the global society in ways that we simply cannot assess or prepare for. And It is very important to understand also that CO2-driven warming is essentially irreversible on any time scale that humans care about. Whether we allow the planet to warm by two degrees or six degrees, to the best of our knowledge we will be stuck with that temperature for thousands of years. 
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