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Climate change – both through its direct impacts, and the implications of measures to tackle the problem through reducing greenhouse gas emissions – is likely to be a major influence upon global socio-economic development during this century. The fundamental mechanics of climate change are well understood; the world is warming; and much of the warming is due to human emissions of greenhouse gases. There is mounting evidence that climate, at least regionally, has changed much more rapidly in the past decades, and there are suspicions that human-induced global warming could trigger rapid and abrupt climate changes in the future. The Fourth assessment report of the Intergovernmental Panel on Climate Change (IPCC, 2007) projected an increase in global average temperature of between +1.8°C [likely 1.1-2.9°C] and 4°C [likely 2.4-6.4°C] by 2100, a rate of increase without precedent over at least the last 10,000 years. Rapid or abrupt climate changes can be defined to be either a step change in climate regime or a rate of change outside the IPCC range.
Studying the interaction between different components of the climate system, and related natural systems, we should be concern about various possible instabilities. The North Atlantic ocean circulation is the best known, but is by not the only example. Some studies question the stability of monsoon patterns particularly on the Indian subcontinent. Climate changes over Amazonia might lead to loss of the rainforest during this century. Other very long term possibilities include the melting or collapse of the Greenland and West Antarctic Ice sheets.  The scale of threats posed by structural disruption; for example, to African rainfall patterns are extremely hard to evaluate, but clearly should not be ignored. There are also feedbacks which concern climatologists. Drying of the Amazonian rainforest system would feed more carbon back into the atmosphere. Thawing permafrost in the far north is likely to release frozen methane. 

There are inherent uncertainties about such systems; the dynamics that keep them stable, and their limits, are not well known. But especially given the inertia in all these systems by the time limits are fully understood they may already be unavoidable. Systemic changes in monsoon patterns; desertification of the Amazon; and perhaps collapse of salinity shifts in the Thermohaline, may only be clearly identifiable through observational data but by the time changes can be observed in the data with scientific certainty, the inertia in all the systems concerns may well mean that the consequences can no longer be avoided - potentially with dramatic consequences.

Three characterisations of rapid climate change will be presented .The first describes an accelerated climate change, caused by the additional release of greenhouse gases from permafrost and the oceans as climate warms. The second represents the potential climatic implications of a collapse of the thermohaline circulation in the North Atlantic, resulting in cooling across Europe. The third characterisation describes the rapid rise in sea level that would result from disintegration of the West Antarctic Ice Sheet.

There are many fundamental problems for society associated with outcomes of rapid climate change. One of them is that the future changes in climate currently being anticipated and prepared for may reverse and, second, the probability of such a scenario occurring remains fundamentally unknown. It is premature to argue therefore that abrupt climate change represents a catastrophic impact of climate change, but it still poses the implications for future research and policy formation.
