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Climate Change and its Implications for FAO activities 
– from the newly published “Climate Change 2007”

the IPCC Fourth Assessment Synthesis Report –
prepared by Environment, Climate Change and Bioenergy Division (NRC) 

and the Interdepartmental Working Group on Climate Change 
The Synthesis of the Fourth IPCC
 Assessment Report (AR4)
 was launched in Valencia, Spain on Saturday, 17 November 2007. Highlights from the Synthesis Report are summarized here for information.
1.   Observed changes in climate and their effects

Warming of the climate system is unequivocal, as is now evident from observations of global average air and ocean temperatures, widespread melting of snow and ice, and rising global average sea level. 0.74 ˚C of increasing trend in global surface temperature has been recorded over the past 100 years (1906-2005). Increased intensity and length of droughts have been observed over wider areas since the 1970s, particularly in the tropics and subtropics. The frequency of heavy precipitation events has increased over most land areas. 

Other less certain effects of regional climate change on natural and human environments are emerging. They include impacts of temperature increases on agriculture and forestry at Northern Hemisphere higher latitudes, such as earlier spring planting of crops, and alterations in disturbance regimes of forests due to fires and pests. In the Sahelian region of Africa, warmer and drier conditions have led to a reduced length of growing season with detrimental effects on crops. In southern Africa, longer dry seasons and more uncertain rainfall are prompting adaptation measures.
2.  Causes of change

Man-made global GHG (greenhouse gas) emissions have grown since pre-industrial times, with an increase of 70% between 1970 and 2004. Global atmospheric concentrations of carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O) have increased markedly as a result of human activities since 1750 and now far exceed pre-industrial values. Global increases in CO2 concentrations are due primarily to fossil fuel use, with land-use change providing another significant but smaller contribution. It is very likely that the observed increase in CH4 concentration is predominantly due to agriculture and fossil fuel use. Methane growth rates have declined since the early 1990s, consistent with total emission (sum of man-made and natural sources) being nearly constant during this period. The increase in N2O concentration is primarily due to fertilizer use in agriculture.
Most of the observed increase in globally-averaged temperatures since the mid-20th century is very likely due to the observed increase in man-made GHG emissions. It is likely there has been significant anthropogenic warming over the past 50 years averaged over each continent (except Antarctica).
3.
Projected climate change and its impacts 

There is high agreement and much evidence that in spite of current climate change mitigation policies and related sustainable development practices, global GHG emissions will continue to grow over the next few decades. Continued GHG emissions at or above current rates would cause further warming and induce many changes in the global climate system during the 21st century that would very likely be larger than those observed during the 20th century. 
For the next two decades a warming of about 0.2 ˚C per decade is projected. Even if the concentrations of all greenhouse gases and aerosols had been kept constant at year 2000 levels, a further warming of about 0.1 ˚C per decade would be expected. The likely range of projected global averaged surface warming at 2090-2099 is 1.1 to 6.4 ˚C (relative to 1980-1999) for a range of GHG emissions scenarios.

Crop productivity is projected to increase slightly at mid- to high latitudes for local mean temperature increases of up to 1-3 ˚C depending on the crop, and then decrease beyond that in some regions. At low latitudes, especially seasonally dry and tropical regions, crop productivity is projected to decrease for even small local temperature increases (1-2 ˚C), which would increase the risk of hunger.

Overall impacts of global warming on agriculture from climate change (including extreme weather events) are shown in Table 1, while Table 2 provides some regional breakdown of the impacts.
Table 1 Examples of some projected regional impacts on agriculture.
	Phenomenon and direction of trend in extreme weather and climate events

	Likelihood of future trends based on projections for 21st century
	Possible impacts on agriculture, forestry and ecosystems

	Over most land areas, warmer and fewer cold days and nights, warmer and more frequent hot days and nights
	Virtually certain
	Increased yields in colder environments; decreased yields in warmer environments; increased insect outbreaks

	Warm spells/heat waves. Frequency increased over most land areas
	Very likely
	Reduced yields in warmer regions due to heat stress; increased danger of wildfire

	Heavy precipitation events. Frequency increases over most areas
	Very likely
	Damage to crops; soil erosion, inability to cultivate land due to water logging of soils

	Area affected by drought increases
	Likely
	Land degradation; lower yields/crop damage and failure; increased livestock deaths; increased risk of wildfire

	Intense tropical cyclone activity increases
	Likely
	Damage to crops; windthrow (uprooting) of trees; damage to coral reefs

	Increased incidence of extreme high sea level (excludes tsunamis)
	Likely
	Salinisation of irrigation water, estuaries and freshwater systems


Table 2 Examples of possible impacts of climate change on agriculture, forestry and ecosystems due to changes in extreme weather and climate events, based on projections to the mid- to late 21st century.
	Africa
	By 2020, in some countries, yields from rain-fed agriculture could be reduced by up to 50%. Agricultural production, including access to food, in many African countries is projected to be severely compromised. This would further adversely affect food security and exacerbate malnutrition.

	Asia
	By the 2050s, freshwater availability in Central, South, East and South-East Asia, particularly in large river basins, is projected to decrease.

	Latin America
	By mid century, increases in temperature and associated decreases in soil water are projected to lead to gradual replacement of tropical forest by savanna in eastern Amazonia. Semi-arid vegetation will tend to be replaced by arid-land vegetation.

Productivity of some important crops is projected to decrease and livestock productivity to decline, with adverse consequences for food security. In temperate zones soybean yields are projected to increase. Overall, the number of people at risk of hunger is projected to increase.

	Small Islands
	Sea-level rise is expected to exacerbate inundation, storm surge, erosion and other coastal hazards, thus threatening vital infrastructure, settlements and facilities that support the livelihood of island communities.


4.
Adaptation and mitigation options

A wide array of adaptation options is available, but more extensive adaptation than is currently occurring is required to reduce vulnerability to climate change. There are barriers, limits and costs, which are not fully understood. Some planned adaptation to climate change is already occurring on a limited basis. Adaptation can reduce vulnerability especially when it is embedded within broader sectoral initiatives. Adaptive capacity is intimately connected to social and economic development but is unevenly distributed across and within societies. Selected examples of planned adaptation for agriculture sector are given in Table 3 below.
Table 3 Selected examples of planned adaptation for agriculture sector.
	Sector
	Adaptation option/strategy  


	Underlying policy framework
	Key constraints and opportunities to implementation

	Water


	Expanded rainwater harvesting; water storage and conservation techniques; water re-use; desalination; water-use and irrigation efficiency
	National water policies and integrated water resources management; water-related hazards management
	Constraints: Financial, human resources and physical barriers; 
Opportunities: integrated water resources management; synergies with other sectors 

	Agriculture


	Adjustment of planting dates and crop variety; crop relocation; improved land management, e.g. erosion control and soil protection through tree planting
	R&D policies; institutional reform; land tenure and land reform; training; capacity building; crop insurance; financial incentives, e.g. subsidies and tax credits 
	Constraints: Technological & financial constraints; access to new varieties; markets;
Opportunities: longer growing season in higher latitudes; revenues from ‘new’ products 


Both bottom-up and top-down studies indicate that there is high agreement and much evidence of substantial economic potential for the mitigation of global GHG emissions over the coming decades that could offset the projected growth of global emissions or reduce emissions below current levels. No single technology can provide all of the mitigation potential in any sector. The economic mitigation potential, which is generally greater than the market mitigation potential, can only be achieved when adequate policies are in place and barriers removed. A wide variety of policies and instruments are available to governments to create the incentives for mitigation action. Their applicability depends on national circumstances and sectoral context. Selected examples of mitigation technologies, policies and measures, constraints and opportunities for agriculture and forestry sectors are given in Table 4.
Table 4 Selected examples of mitigation technologies, policies and measures, constraints and opportunities for agriculture and forestry sectors.
	Sector
	Key mitigation technologies and practices currently commercially available. Key mitigation technologies and practices projected to be commercialised before 2030 shown in italics.
	Policies, measures and instruments shown to be environmentally effective
	Key constraints or opportunities  



	Agricul-ture


	Improved crop and grazing land management to increase soil carbon storage; restoration of cultivated peaty soils and degraded lands; improved rice cultivation techniques and livestock and manure management to reduce CH4 emissions; improved nitrogen fertiliser application techniques to reduce N2O emissions; dedicated energy crops to replace fossil fuel use; improved energy efficiency; Improvements of crop yields
	Financial incentives and regulations for improved land management, maintaining soil carbon content, efficient use of fertilisers and irrigation
	Opportunities: May encourage synergy with sustainable development and with reducing vulnerability to climate change, thereby overcoming barriers to implementation

	Forestry

	Afforestation; reforestation; forest management; reduced deforestation; harvested wood product management; use of forestry products for bioenergy to replace fossil fuel use; Tree species improvement to increase biomass productivity and carbon sequestration. Improved remote sensing technologies for analysis of vegetation/ soil carbon sequestration potential and mapping land use change
	Financial incentives (national and international) to increase forest area, to reduce deforestation, and to maintain and manage forests; Land-use regulation and enforcement
	Constraints include lack of investment capital and land tenure issues. 
Opportunities: Can help poverty alleviation.
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