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A. Rising steeply	

B. Falling steeply	

C. Flat	

D. Shallow rise	

E. Shallow decline

Based on these data, how 
should US emissions be 

trending over this time period?
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Based on these data, how 
should China emissions be 

trending over this time period?
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Previous approach: socio-
economic scenarios



Representative Concen-
tration Pathways (RCPs)



Forcing for different RCPs



Emissions for different RCPs



Different scenarios for future emissions

Most 
pessimistic - 
emissions 
still climbing 
in year 2100

Most optimistic - 
emissions stabilize 
by mid-century



A. It will start to fall	

B. It will flatten out	

C. It will continue to rise	

D. Can’t be predicted

If emissions drop instantly to 
zero in some year, what will 

happen to the global 
temperature after that?
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D. Can’t be predicted

If emissions drop instantly to 
zero in 2100, what will happen 
to the global temperature after 

that?
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Source: IPCC AR5



From IPCC AR5, Figure SPM.8
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Can we predict future 
climate?



Models 
including 
human 

influence 
(pink) 
match 

the data 
(black) 
much 
better



Simulated T changes over 10 years assuming 
1° C random part, 0.3° C / decade warming



Simulated T changes over 100 years assuming 
1° C random part, 0.3° C / decade warming



Simulated T changes after 10 and 100 years 
assuming 1° C random, 0.3° C / decade warming



Why is it complicated 
to model the climate?



Energy balance: in = out,  
but many factors

Frequently Asked Questions

Frequently Asked Question 1.1
What Factors Determine Earth’s Climate?

The climate system is a complex, interactive system consisting 
of the atmosphere, land surface, snow and ice, oceans and other 
bodies of water, and living things. The atmospheric component of 
the climate system most obviously characterises climate; climate 
is often defined as ‘average weather’. Climate is usually described 
in terms of the mean and variability of temperature, precipitation 
and wind over a period of time, ranging from months to millions 
of years (the classical period is 30 years). The climate system 
evolves in time under the influence of its own internal dynamics 
and due to changes in external factors that affect climate (called 
‘forcings’). External forcings include natural phenomena such as 
volcanic eruptions and solar variations, as well as human-induced 
changes in atmospheric composition. Solar radiation powers the 
climate system. There are three fundamental ways to change the 
radiation balance of the Earth: 1) by changing the incoming solar 
radiation (e.g., by changes in Earth’s orbit or in the Sun itself); 2) 
by changing the fraction of solar radiation that is reflected (called 

‘albedo’; e.g., by changes in cloud cover, atmospheric particles or 
vegetation); and 3) by altering the longwave radiation from Earth 
back towards space (e.g., by changing greenhouse gas concentra-
tions). Climate, in turn, responds directly to such changes, as well 
as indirectly, through a variety of feedback mechanisms. 

The amount of energy reaching the top of Earth’s atmosphere 
each second on a surface area of one square metre facing the 
Sun during daytime is about 1,370 Watts, and the amount of en-
ergy per square metre per second averaged over the entire planet 
is one-quarter of this (see Figure 1). About 30% of the sunlight 
that reaches the top of the atmosphere is reflected back to space. 
Roughly two-thirds of this reflectivity is due to clouds and small 
particles in the atmosphere known as ‘aerosols’. Light-coloured  
areas of Earth’s surface – mainly snow, ice and deserts – reflect the 
remaining one-third of the sunlight. The most dramatic change in 
aerosol-produced reflectivity comes when major volcanic erup-
tions eject material very high into the atmosphere. Rain typically 

FAQ 1.1, Figure 1. Estimate of the Earth’s annual and global mean energy balance. Over the long term, the amount of incoming solar radiation absorbed by the Earth and 
atmosphere is balanced by the Earth and atmosphere releasing the same amount of outgoing longwave radiation. About half of the incoming solar radiation is absorbed by the 
Earth’s surface. This energy is transferred to the atmosphere by warming the air in contact with the surface (thermals), by evapotranspiration and by longwave radiation that is 
absorbed by clouds and greenhouse gases. The atmosphere in turn radiates longwave energy back to Earth as well as out to space. Source: Kiehl and Trenberth (1997).

(continued)
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