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What Has Happened
	According to the Damages Report (Report) by the Intergovernmental Panel on Climate Change (IPCC), 89% of 29,000 data sets since 1970 show significant changes in physical and biological systems that are consistent with the direction of change expected from global warming.  Findings with high or very high confidence include
• more run-off and earlier spring peak discharge in many rivers;
• warming of lakes and rivers in many regions;
• earlier spring events, like leaf-unfolding, bird migration, and egg laying;
• poleward and upward shifts in land species ranges;
• shifts in range and abundance for ocean algae, plankton, and fish in high latitudes;
• more lake algae and plankton at high elevations and latitudes;
• earlier fish migrations in rivers;
• earlier crop planting;
• more forest fires and pests;
• more allergenic pollen and heat deaths in Europe and Canada;
• more infectious diseases in some areas;
• shorter growing season in the Sahel with warmer, drier conditions;
• more uncertain rainfall in southern Africa;
• loss of coastal wetlands and mangroves with more damage from coastal flooding.
What Will Happen
	By mid-century, stream flow and water availability will decrease by 10-30% in the dry tropics and in dry mid-latitude regions.  Areas afflicted with drought will grow, but more heavy rains will increase flooding.  Meanwhile, water supplies from glaciers and snow will decline in coming decades, impacting a sixth of Earth’s people.
	Many ecosystems are likely to be overwhelmed by climate change.  Carbon uptake by terrestrial ecosystems is likely to peak by 2050 and then weaken, even reverse by 2100, amplifying climate change.  20-30% of plant and animal species face extinction if the world warms by 2.5°C or more.  At those temperatures, there will be major changes in ecosystem structure and function, with not only reduced biodiversity, but reduced ecosystem services in the form of water and food.  Continuing acidifcation of oceans will harm shelled organisms (corals, clams, etc.) and the many species that depend on them.
	Crop yields will increase at mid- to high latitudes for modest warming, but decrease with more warming.  Crop yields fall at low latitudes for even modest warming.  Farm adaptation can cope with modest warming, but global food production will fall with warming more than about 2°C.   Increased droughts and floods will hurt food production.  Timber productivity is likely to rise in the short term, despite more forest fires.  Warming will harm fisheries and aquaculture.
	Coastal erosion will increase with rising seas and stronger storms.  There will be widespread coral bleaching and death.  By 2080, additional millions of people each year will be flooded by sea level rise, especially in South and East Asia deltas.
	The economic and social costs of extreme weather will rise, as they become more frequent and more intense.  Those effects will ripple across economies.  Poor communities will be especially vulnerable.  The effects of climate change will be negative for most industries, settlements, and societies, especially near coasts.
	Warmer climates will brings more malnutrition; more deaths from heat waves, floods, storms, and droughts; more diarrheal disease; more ground-level ozone; and spread of tropical diseases, such as malaria.
Climate Futures by Region
	Access to food and water will be severely compromised across much of Africa, as food and water become much scarcer.  In Asia, Himalayan glacial melting will be a big problem, first floods then dry river beds, afflicting a billion people.  Pressures on natural resources from more industry and cities will grow.  Crop yields may grow in East and Southeast Asia, but fall in South and Central Asia by mid-century.  Endemic diseases will become more widespread.
	Droughts and fire will hammer agriculture and forests in Australia and New Zealand.  The Great Barrier Reef will lose most of its biodiversity.  In Europe, mountain areas will lose their snow and winter tourists.  In southern Europe, heat and drought will reduce water availability, hydropower, summer tourism, and crop production.  Summer water stress will also be high in central and eastern Europe.  Crop yields will fall, forests will decline, and peat fires will increase.  In northern Europe, initial benefits will later be outweighed by negative impacts, such as winter floods and ground instability.
	In Latin America, tropical forest will be replaced by savanna in the eastern Amazon basin.  Dry areas will turn to desert.  There will be much loss of biodiversity.  Salinization and desertification will affect agricultural land in dry areas.  Soybean yields will increase in temperate areas, but livestock and crop productivity declines will be widespread.  In North America, rain-fed crop yields will increase by 5-20%, except in warm areas.  Snowpacks will decrease and stream flow will fall in summer, exacerbating water problems.  Forest pests and diseases will proliferate and areas burned by fire will multiply greatly.  Heat waves will intensify.  Losses in coastal areas will increase as hurricanes and other storms become more intense.
Perspectives and Particulars
	Even the most stringent mitigation efforts cannot avoid further impacts of climate change in the next few decades, which makes adaptation essential, particularly in addressing near-term impacts.  However, unmitigated climate change would, in the long term, be likely to exceed the capacity of natural, managed and human systems to adapt.  Measures to reduce the amount of warming are important.
The Report projects that while hundreds of millions of people suffer drought, tens of millions of others will be flooded out of their homes each year, courtesy of more intense rain in some areas.  By 2080, 100 million more could be flooded out by slowly rising seas.
	Tropical diseases like malaria will spread.  By 2050, polar bears will mostly be found in zoos, their habitats gone.  Pests like fire ants, ragweed, and poison ivy will thrive.  For a time, food will be plentiful because of the longer growing season in northern regions.  But by 2080, hundreds of millions of people could face starvation, according to the Report, written and reviewed by more than 1,000 scientists from dozens of countries, and edited by governments, including the Bush administration.
	The Report offers some hope if nations slow, then reduce their greenhouse gas (GHG) emissions.  But what is happening now is less than encouraging.  Outside China, nations have generally slowed their emissions growth, especially in Europe and the Americas.  A few, led by Germany, have stopped the growth.  But China has dramatically accelerated its emissions, adding a large coal plant a week.  China is about to pass the United States as the world’s top CO2 emitter.
The effects of rising emissions and temperatures are not rosy.  "Changes in climate are now affecting physical and biological systems on every continent," the Report says.  The corresponding 2001 IPCC report, in contrast, said the effects of global warming were coming, but mentioned only scattered regional effects.  "Things are happening and happening faster than we expected," said co-author Patricia Romero Lankao of the National Center for Atmospheric Research in Boulder, Colorado (US).
	Scientists are highly confident that many current problems – for example, altered species habits and habitats, more wildfires, more hurricanes, more acid oceans, wetlands loss, coral reef bleaching, and more allergy-inducing pollen – are due to global warming.  But present problem pale compared to future ones.
	Global warming soon will "affect everyone's life … it's the poor sectors that will be most affected," Romero Lankao said.  Co-author Terry Root of Stanford University (California, US) said, "We truly are standing at the edge of mass extinction" of species.
	According to the Report, hundreds of millions of Africans and tens of millions of Latin Americans who now have water will be short of it in less than 20 years.  By 2050, more than 1 billion people in Asia could face water shortages.  By 2080, water shortages could afflict another 1.1 billion to 3.2 billion people, depending on the level of GHGs we spew into the air.  Then water shortages, courtesy of warming, could make 200-600 million people go hungry.
	Death rates for the world's poor from global warming-related illnesses, such as malnutrition and diarrhea, will rise by 2030.  Europe's small glaciers will disappear and large ones will shrivel by 2050.  Half of Europe's plant species could be endangered or extinct by 2100.  Many, many animals could be pushed to extinction.
	Initially, crop yields will rise.  Forests could be healthier, if they don’t dry out too much and burn.  The Report forecasts benefits for agriculture and transportation in polar regions.  Great damage will occur in ocean and coastal ecosystems, water resources, and coastal towns.  The hardest-hit continents will be Africa and Asia, plus small islands and areas near the poles.  The faster the change, the worse the damage.
	"This is the story. This is the whole play. This is how it's going to affect people. The science is one thing. This is how it affects me, you and the person next door," said University of Victoria (British Columbia, Canada) climate scientist Andrew Weaver.
	Some of those effects can be prevented, the Report says, if the level of GHGs in the atmosphere stabilizes.  If so, the Report says "most major impacts on human welfare would be avoided; but some major impacts on ecosystems are likely to occur."
	For more information, see www.ipcc-wg2.org/; www.eia.gov/countries/; and http://abcnews.go.com/Technology/wireStory?id=2940826.


