SOILS AND CLIMATE CHANGE
Introduction

Our climate has changed many times over the last hundreds of million years resulting in changes to landscapes, vegetation, animal life and soils. These changes have been triggered by variations in the Earth’s orbit. The last major change, some 2 million years ago, involved the Ice Age. Now, in the last 20 years, following a sequence of some of the warmest temperatures since recording began, there are major concerns that the climate is changing again, but this time the change is thought to be due largely to human activity, particularly the burning of fossil fuels such as coal and oil. Scientists believe that we are entering a period during which climate will change faster than at any previous time.
The Greenhouse Effect and Climate Change

The Earth’s surface is warmed by the sun through incoming short-wave radiation. It is this energy that drives most processes in the biosphere. As the radiation passes through the atmosphere on its way to the earth, some is reflected, some scattered and some absorbed but a proportion reaches the Earth’s surface. Here the radiation is either absorbed or reflected. As a result of the solar radiation it receives the earth warms up and emits its own radiation, this time as long-wave radiation. Gases such as carbon dioxide, ozone and water vapour in the atmosphere absorb some of the long-wave radiation coming from the earth and re-radiates some of it back to the earth’s surface, the remainder being released to outer space. Generally over time the incoming solar radiation is balanced by the outgoing thermal radiation emitted from the earth’s surface. It is this situation which maintains the earth’s surface temperature at around an average temperature of 15°C rather than  below freezing which would be the case if the atmosphere was transparent to the outgoing long-wave radiation. The effect of this warming caused by the interception of the long wave radiation by the natural so-called greenhouse gases is known as the ’greenhouse effect’.
There is now great concern among scientists that human activity is bringing about the release of increasing amounts of radiatively active gases into the atmosphere. These include carbon dioxide, methane, nitrous oxide, chlorofluorocarbons, many of which are associated with industrial outlets that have come onto the world stage mainly in the last 150 years. The burning of fossil fuels, such as coal and oil, releases carbon dioxide and other gases which are  being linked to the increase in greenhouse gases that are now being found in the atmosphere. For example, there is scientific evidence that atmospheric concentrations of carbon dioxide, after being fairly constant for 1000 years, have gone up by 33% in the last 150 years.

Climate Change Predictions

The Intergovernmental Panel on Climate Change meets regularly to consider the latest estimates of climate change and their likely implications. Recently, the panel have concluded that the globally averaged surface temperature will increase by between 1.4 and 5.8°C over the period between 1990 and 2100 and that all land areas will warm by more than this global average. Increased summer drying and associated risk of drought is likely over midlatitude interiors. Global average precipitation is projected to increase during the 21st century and more intense precipitation events are likely. In some areas there may be increases in precipitation, in others decreases. There is likely to be a decrease in rainfall in Australia, Central America and Southern Africa. Global mean sea level is projected to rise by 0.09 and 0.88m between 1990 and 2100 and this will impact on soils of coastal regions. These changes, particularly in combination are likely to have a major effect on soil processes, land use and rates of land degradation, especially soil erosion, desertification and salinisation
Some Influences of Soils on Climate Change
As noted above the soil contains some of the most important and potent greenhouse gases 

Because the soil contains huge stores of carbon and carbon breaks down more readily at higher temperatures, there is much concern over the fate of the soil carbon under a changing climate. The carbon content of a soil can vary from about 1 per cent in sandy soils to 40 per cent in peat soils. The balance between carbon inputs (mainly in the form of plant material) and outputs (through respiration during microbiological decomposition of soil organic matter0 forms a natural biochemical cycle. Shifts in the cycle, as a result of soil management or climatic influences, can define whether the soil is net source of CO2 to return it to the atmosphere, or a net sink, i.e. the soil stores it within its profile. In the future, land needs to be managed in order to reduce emissions of CO2 from soils and there are a number of practices now recognised that reduce the loss of carbon through to the atmosphere.
Methane and nitrous oxide are also greenhouse gases that are released by the soil. Half of all methane and nitrous oxide, both of which are more potent greenhouse gases than carbon dioxide, that get into the atmosphere come from soils. Waterlogged soils such as those especially flooded for rice growing, are a significant source of methane as are the digestive systems of termite, which are a major soil fauna in the tropics and subtropic. Temperate region soil sources of methane are marshes and bogs, where watertables are high for long periods, and landfill sites, which are often subject to anaerobic conditions.
About half the global nitrous oxide (N2O) emissions are from soils under agriculture, or under natural and semi-natural vegetation. Much of the recent increase in the atmospheric concentration of N2O has been attributed to the global trend of increased use of nitrogen fertiliser in the soil.
Climate Change Impacts on Soil Functions
Climate change has the potential to impact across a wide range of soil functions. In agriculture and crop production, in particular, changes in soil and air temperature and in rainfall will affect the ability of crops to reach maturity and their potential harvest. Reductions in the amount of water may be compensated by irrigation but scarcity of water may preclude the use of water for irrigation. The increases in land degradation, whether in the form of soil erosion, desertification, salinisation , or loss of peat soils will further impact on the capability of soils to support the needs of agriculture.

Soils, in association with climate, govern then the nature and distribution of the world’s natural and semi-natural ecosystems, providing water, nutrients and a growing medium. As climate changes so will the soils ability to support current ecosystems also change. 

There are also likely to be major changes in the distribution of water under a changed climate, and the soil will be important in managing the water regime under changing climatic conditions.

Current infrastructures, such as buildings and roads, will almost certainly have to change to meet new climatic conditions

Climate change, because of its far reaching effects on virtually all soil functions, will therefore have a major influence on the future use of soils and require often significant adaptations to meet the changing climatic regimes.

