


What makes the climate change? How is the climate going to
change in the future?

Human emissions of greenhouse gases are likely to be the main
cause of global warming

Regional changes
such as increased
intensity of tropical
cyclones have been
observed in the past
100 years.

For the period of 1980 to the end of the 21st century, estimates
for global temperature increase range from 1.8°C to 4.0°C.

The Earth’s climate is influenced by many factors, mainly
by the amount of energy coming from the sun, but also
by factors such as the amount of greenhouse gases and
aerosols in the atmosphere, and the properties of the
Earth’s surface, which determine how much of this solar
energy is retained or reflected back to space. 

The atmospheric concentrations of greenhouse gases
such as carbon dioxide (CO2), methane (CH4) and
nitrous oxide (N2O) have significantly increased since
the beginning of the industrial revolution. This is mainly
due to human activities, such as the burning of fossil
fuels, land use change, and agriculture. For instance, the
atmospheric concentration of carbon dioxide is now far
higher than in the last 650 000 years and has been
growing faster in the last ten years than it has been
since the beginning of continuous measurements around
1960. 

It is very likely that, overall, human activities since 1750
have had a global warming effect on the Earth. 

How is climate changing and 
how has it changed in the past?

The warming of global climate is now unequivocal. There
are many observations of increasing air and ocean
temperatures, widespread melting of snow and ice, and
rising sea levels. 

More specifically, eleven of the last twelve years (1995-
2006) rank among the 12 warmest years ever recorded
since global surface temperatures are measured (1850).
Over the last 100 years (1906–2005), global temperature
has increased by 0.74°C. Global sea level has risen by 17cm
during the 20th century, in part because of the melting of
snow and ice from many mountains and in the polar
regions. More regional changes have also been observed,
including changes in Arctic temperatures and ice, ocean
salinity, wind patterns, droughts, precipitations, frequency
of heat waves and intensity of tropical cyclones. 

The warmth of the last half century is unusual in at least
the previous 1300 years. The last time that the polar
regions remained significantly warmer than now for a very
extended period (125 000 years ago), the sea level rose by
4 to 6 meters. 

Most of the increase in global temperature observed over
the past fifty years is very likely due to human emissions of
greenhouse gases.

The global average temperature is expected to increase by
about 0.2°C per decade over the next two decades.
Continuing greenhouse gas emissions at or above current
rates would cause a further increase in global temperatures
and many other climatic changes during the 21st century.

The best estimates for global temperature increase from
the 1980s to the end of the 21st century range from 1.8°C
to 4.0°C. 

Global average sea level is expected to rise by 18 to 59
cm by the end of the 21st century. Warming is expected to
be greatest over land and at high northern latitudes and
smallest over the Southern Ocean and parts of the North
Atlantic Ocean. Other projected changes include 
acidification of the oceans, reduced snow cover and sea
ice, more frequent heat waves and heavy precipitation,
more intense tropical cyclones, and slower oceanic
currents. 

Warming and sea level rise caused by human activities
will continue for centuries, even if greenhouse gas
concentrations were to be stabilized. If warming persists
over many centuries, it could lead to a complete melting
of the Greenland Ice sheet, increasing global sea levels
by about 7m.


