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these organisms release carbon dioxide via 
respiration into the atmosphere. Most land plants 
have a system of photosynthesis which will 
respond positively to increased atmospheric 
carbon dioxide ("the carbon dioxide fertilization 
effect") but the response varies with species. 
The effect may decrease with time when 
restricted by other ecological limitations, for 
example, nun-ient availability. It should be 
emphasized that the carbon content of the 
terrestrial biosphere will increase only if the 
forest ecosystems in a state of maturity will be 
able to store more carbon in a warmer climate and 
at higher concentrations of carbon dioxide. We 
do not yet lcnow if this is the case. 

The response to increased carbon dioxide results 
in greater efficiencies of water, light and nitrogen 
use. These increased efficiencies may be 
particularly important during drought and in 
arid/serni-arid and infertile areas. 

Because species respond differently to climatic 
change, some will increase in abundance and/or 

range while others will decrease. Ecosystems 
will therefore change in structure and 
composition. Some species may be displaced to 
higher latitudes and altitudes, and may be more 
prone to  local,, and possibly even global, 
extinction; other species may thrive. 

As stated above, ecosystem structure and species 
distribution are particularly sensitive to the rate of 
change of climate. We can deduce something 
about how quickly global temperature has 
changed in the past from paleoclimatological 
records. As an example, at the end of the last 
glaciation, within about a century, temperature 
increased by up to S'C in the North Atlantic 
region, mainly in Western Europe. Although 
during the increase from the glacial to the curent 
interglacial temperature simple tundra ecosystems 
responded positively, a similar rapid temperature 
increase applied to more developed ecosystems 
could result in their instability. 

Deforestation and Reforestation 

Man has been deforesting the Earth for millennia. Until the early part of the century. this was mainly in 
temperate regions, more recently it has been concentrated in the tropics. Deforestation has several potential 
impacts on climate: through the carbon and nitrogen cycles (where it can lead to changes in atmospheric 
carbon dioxide concentrations), through the change in reflectivity of terrain when forests are cleared, through 
in  effect on the hydrological cycle (precipitation, evaporation and runoff) and surface roughness and thus 
annospheric circulation which can produce remote effects on climate. 

It is estimated that each year about 2 Gt of carbon (G tC) is released to the atmosphere due to tropical 
deforestation. The rate of forest clearing is difficult to estimate; probably until the mid-20th century, 
temperate deforestation and the loss of organic  mater  from soils was a more important contributor to 
atmospheric carbon dioxide than was the burning  of  fossil fuels. Since then, fossil fuels have become 
dominant: one estimate is that around 1980, 1.6 GtC was being released annually from the clearing of 
tropical forests ,  compared with about 5 GtC from the burning of fossil fuels. If all the tropical forests were 
zemoved,  the input is variously estimated at from 150 to 240 GtC.: this would inatase atmospheric carbon 
dioxide by 35 to 60 ppmv. 

To analyse the effect of reforestation we assume that 10 million hectares of forests are planted each year 
for  a period of 40 years,  le  4 million km2 would then have been planted by 2030, at whir.h time 1GtC 
would be absorbed annually until these forests reach maturity. This would happen in 40-100 years foi most 
forests. The above scenario implies an accumulatal uptake of about 20GtC by the year 2030 and up to 
80GtC after 100 years. This accumulation of carbon in forests is equivaknt to some 5-10% of the emission 
due to fossil fuel burning in the Business-as-Usual scenario. 

Deforestation can also alter climate directly by increasing reflectivity and decreasing evapotranspiration. 
Experiments with climate modeLs predict that replacing all the forests of the Amazon Basin by grassland 
would reduce  the  rainfall over the basin by about 20%, and increase mean temperaunt by several degrees. 
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