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middle and high latitude regions of the northern 
hemisphere. Since the end of the  last ice age, 
about 10,000 years ago, global surface 
temperatures have probably fluctuated by little 
more than l*C. Some fluctuations have lasted 
several centuries, including the Little Ice Age 
which ended in the nineteenth century and which 
appears to have been global in extent 

Thé changes predicted to occur by about the 
middle of the next century due to increases in 
greenhouse gas concentrations from the 
Business-as-Usual emissions will make global 
mean temperatures higher than they have been in 
the last 150,000 years. 

The rate of change of global temperatures 
predicted for Business-as-Usual emission.s will 
be greater than those which have occured 
naturally on earth over the last 10,000 years, and 
the rise in sea level will be about three to six 
rimes  faster than that seen over the last 100 years 
or so. 

Has man already begun to 
change the global climate? 
The instrumental record of surface 
temperature is fragmentary until the mid-
nineteenth centtiry, after which it slowly 
improves. Because of different methods of 
measurement, historical records have to be 
harmonised with modern observations, 
introducing some uncertainty. Despite 
these problems we believe that a real warming 
of the globe of 0.3t - 0.6-c has taken place 

over the last century; any bias due to urbanisation 
is likely to be less than 0.05"C. 

Moreover since 1900 similar temperature 
increases are seen in three independent data sets: 
one collected over land and two over the ocean.s. 
The figure below shows current estimates of 
smoothed global mean surface temperature over 
land and ocean. since 1860. Confidence in the 
record has been increased by their similarity to 
recent satellite measurements of mid-tropospheric 

• temperatures. 

Although the overall temperanu-e rise has been 
broadly similar in both hemispheres, it has not 
been steady, and differences in their rates of 
warming have sometimes persisted for decades. 
Much of the warming since 1900 has been 
concentrated in two periods, the first between 
about 1910 and 1940 and the other since 1975; 
the five waxmest years on record have all been in 
the 1980s. The northern hemisphere cooled 
between the 1940s and the early 1970s when 
southem hemisphere temperatures stayed nearly 
constant. The pattern of global warming since 
1975 has been uneven with some regions, mainly 
in the northern hemisphere, continuing to cool 
until recently. This regional diversity indicates 
that future regional temperature changes are likely 
to differ considerably from a global average. 

The conclusion that global temperature has been 
rising is strongly supported by the retreat of most 
mountain glaciers of the world since the end 
of the nineteenth century and the fact that global 
sea level has risen over the same period by an 
average of 1 to 2mm per year. Estimates of 
thermal expansion of the oceans, and of 
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