ADAPTATION TO GLOBAL WARMING & RESULTING CLIMATIC CHANGES
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Background:

In the last 150 years, in a quest to improve and secure food security and improved livelihoods, more and more forest-covered land was cleared to make way for intensive agricultural activities. In the same timeframe, the industrial revolution saw the development of technologies including the wheel, the engine to improve transport and production processes. These necessary developments by and large, led to the 30 to 145% increases in concentrations of the so-called greenhouse gases (GHGs), such as carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O). 

As a result of the increases in the concentrations of the GHGs, average global temperatures have increased by 0.3 to 0.6oC since the late 19th Century. As the energy balance of the atmosphere is perturbed and raised, rainfall variability increases, and the number of storms and violence of storms also increase.  The Intergovernmental Panel on Climate Change (IPCC) acknowledges that there is discernable evidence that human developmental activities have resulted in global warming and as a consequence - climatic changes.  

Signs of global warming and climate change – what to look for:

Climatic changes are seen as increase in temperatures, usually the minimum temperatures, increase in storm activity and so on. The assessments of historical data and information carried out by the Intergovernmental Panel on Climate Change (IPCC) demonstrates that the temperature of the lower atmosphere has been increasing and further that during the last decades, the minimum temperatures have been rising faster than the maximum temperatures. These climate variations are however not what characterises the impact of global warming and climatic changes. The impacts are felt through extreme events, such as drought, flooding, storms, and heat waves, rather than through average values depicting the increase in temperatures.

Global warming is detected from analysis of climate data and information and from information on impacts of climate-related natural disasters. Significant changes in the climate have been observed and these include:

· Increased concentration of carbon dioxide. Since the industrial revolution, the concentration of carbon dioxide in the atmosphere has continued to increase at an accelerating rate.

· Temperatures are increasing with minimum temperatures increasing at a rate faster than the maximum temperatures.

· Pronounced increases in heavy and extreme precipitation (both rainfall and snow).

· A decrease in the area with snow cover and land under permanent frost and ice cover correlates to the increasing land-surface temperature.
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Figure 1. Trend and change in Minimum Temperature. Gaborone. Botswana. 

Data for 1925 to 1995

Changes in amount of rainfall available for agriculture and increased incidence in extreme and hot temperatures have had an impact on existing capacities to produce food. As a result of global warming and climate change African countries now experience recurring food shortages. This is further aggravated by the increased incidences of extreme weather such as droughts, floods and cyclones and tornadoes In line with the IPCC findings, drought and drought disasters will be further exaggerated by the advent of global warming and climatic changes. 

Impacts of global warming and climate change on Africa:

During the period of 1991-2000, the number of Africans who lost their lives as a consequence of severe meteorological and hydrological events has almost doubled. Over this period, the occurrence of severe weather and resulting disasters gradually increased. Droughts, floods and windstorms affect millions of Africans each year. Some 70% of the African population live in drought prone areas. 
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Noticeable signs of the vagaries resulting from global warming and climate changes are evident.
 There is an observable increase in the number of storms. This is also true for other disasters. During the year 2000, the Atlantic experienced 15 hurricanes and tropical storms, 50% higher than the annual average of 10. Similar anomalies are experienced with respect to fires and heat waves.
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Figure 2. Change in the number of stormy days (Stormy day – is that rainfall day which yields 20mm of rain or more). Gaborone. Botswana. Data for 1950 to 1980

Global warming and climate change has brought with it a number of surprises for Africa. A first cyclone on record hit the horn of Africa affecting Djibouti, NE Somalia and Ethiopia during 24th to 28th October 1972.
High winds, heavy rains, over 2 times the annual rainfall received, left a number of fatalities, thousands homeless and property damage. In Djibouti alone 60 people were reported dead, 5000 homeless.

The most devastating tropical cyclones of the southern Indian Ocean were Eline (03rd to 29th February 2000), Gloria (27th February to 10th March 2000) and Hudah (24th March to 09th April 2000) – which struck Mozambique, Madagascar and parts of Southern Africa, causing severe flooding and with 700 people losing their lives in Mozambique alone and millions being displaced. 


During the 1999-2000 tropical cyclone season, the tropical cyclone Leon-Eline earned accolades such as the longest lived and farthest travelled cyclone on record in the Southern Hemisphere (Global Tropical Climate Summaries). Tropical cyclone Leon formed south of the island of Java on the 03rd February 2000, travelled across the Indian Ocean before making destructive landfall on the 23rd February 2000 in Madagascar and Mozambique and continuing into the subcontinent before dissipating on the 29th February 2000 as tropical cyclone Eline. 

The impact and extent to which the different communities are vulnerable are not the same across the different countries. For a number of African countries, adaptation is an option not by choice but by compulsion. Therefore, most of these countries have set up plans and mechanisms to work on climate change adaptation. The adaptation plans are only a means to a strategy to fully integrate climate change concerns into the national development planning process. For the subsistence farmer on the African veld
, whether a pastoralist or a crop farmer, global warming and climate change presents itself as a decrease in production capacity. More crop failures because of erratic rainfall with long dry spells, less calving rates because of high temperatures and loss of good soils because of flooding and erosion.


One fact about a changing climate with more and harsh extremes has always been ‘Adapt or perish.’ The fauna and flora that we loose each day as a result of a changing climate bear testimony to this reality.   

Health is one other sector of disquiet under global warming and climate change. There is data and information to demonstrate that the number of diseases and pests is increasing. For a number of instances, therefore ‘Some like it hot’. There is a growing concern on the increase in the some pests and diseases. Some pests and diseases like mosquitoes that transmit malaria thrive on warmer temperatures, especially when that they become more vigorous as a result of a warmer climate. For example, the Botswana assessment of the vulnerability of the health sector to global warming and climate indicate the area prone to malaria in the country is widening. 

The need to answer to the question – the right question - adapt to what?

Under Global warming and climate change, it is important to undertake the following assessments and steps. The steps will allow us to answer the all-important question – adapt to what.
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Figure 3. Steps towards Climate Change Adaptation. Solid lines indicate direct effects or feedbacks; dotted line depicts secondary or indirect effects.

Some of the expected impacts of global warming and climate changes on common sectors would include:

	Sector
	Potential Impacts and Adaptation Options

	Agricultural Crops
	Changes in crop yields

	Grasslands and Livestock
	Changes in yields and calving rates

	Forests
	Changes in species, changes in forest production and migration of vegetation.

	Water Resources
	Changes in supplies, changes in intensity and frequency of droughts and floods, in runoff and availability of water for dams, hydro-electric power generation

	Coastal Resources
	Inundation, saltwater intrusion, increased flooding.

	Human Health
	Shifts in diseases, changes in number of days with heat stress, cold weather afflictions.

	Industry and Energy
	Changes in energy demand, changes in industrial product demand.

	Human Settlements
	Changes in availability and quality of drinking water, changes in housing requirements (cooling, heating), changes in population density and land use. 

	Marine Ecosystems
	Loss of habitat, migration of species, invasion of new species.


Table 1 : Sectors Impacted by Global Warming and Resultant Climate Changes.

(Source: U.S. Office of Technology Assessment (1993) and IPCC (1994)
.

It is important that each project carry further analysis of the particular needs to peak performance: Note some adaptation options could only constitute barrier removal!
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Figure 4. Measures to achieve peaked capacity to achieve disaster risk reduction.

Drought is a normal part of climate. Drought may present itself as an extreme climatic event. Drought itself therefore does not trigger an emergency. Drought becomes an emergency when its impacts on local people exceed the people’s coping ability.
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Difference between a hazard and a disaster:


“Strictly speaking, there are no such things as natural disasters, but there are natural hazards. A disaster is the result of a hazard’s impact on the society. So the effects of a disaster are determined by the extent of a community’s vulnerability to the hazard (or conversely, its ability, or capacity to cope with it)…”  after John Twigg
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Climate change adaptation to achieve poverty reduction, sustainable development …





Concerns and Issues: Floods, Drought, Storms and Cyclones, Heat Waves etc leading to famine, water scarcity, increased risks to livelihoods and human health.,





Measures and Responses: Vulnerability Assessments, Mitigation Analyses, Identification of Adaptation Options





Equipped to adapt








Able to adapt








� 	WMO Statement on the status of the global climate in 2000.


� 	Veld – derived from southern African languages, is a rangeland, typically a savannah, dry shrub-land on which varied agricultural production occurs.


�   Guidance for Vulnerability and Adaptation Assessments. Version 1.0. U.S. Country Studies Program. October 1994. U.S. Country Studies Management Team (PO-63). Washington. U.S.A.
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