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This is a brief review of some of the highlights of the Summary of the Fourth Assessment Report (2007) 
from the Intergovernmental Panel on Climate Change.  For further details and other highlights, please review 
the official Summary document. 
 
OBSERVED CHANGES AND IMPACTS 
Unequivocal: The Earth’s climate has warmed over the last century, tracked through documented changes in 
global average air and ocean temperature, widespread melting of snow and ice, and increases in global average 
sea level. 
  
High Confidence: Observations from all continents indicate that many natural physical and biological systems 
are changing due to regional climate changes, in particular temperature increases.  Drawing on 75 studies and 
looking at systems such as freshwater systems, marine animals, and ground animals, more than 89% of the 
cases observe the kinds of changes expected from increases in air and water temperature increases. 
 
Medium Confidence: Other changes in regional climates have been observed, likely linked to overall global 
climate changes.  Changes to agriculture and forestry management in the Northern Hemisphere have been 
observed, such as fires, pests, and earlier spring seasons.  Human health issues in heat-related illnesses, 
infectious disease, and allergenic pollen have been observed.  Human activities in the Arctic and alpine 
regions have also changed in response to changes in the environment. 
 
CAUSES 
Very High Confidence: the net effect of human activities since 1750, to include fossil fuel use and land use 
patterns, has been one of warming the global climate. 
 
Greenhouse gases (GHGs), primarily CO2, CH4 (methane), and N20 (nitrous oxide), have increased 
dramatically since pre-industrial eras and now exceed the natural occurrence of these gases found over the last 
650,000 years.  Current computer models indicate that the level of global warming observed could only occur 
because of human-caused changes.  Without these human activities, natural events would likely have produced 
a global cooling. 
 
Likelihood of Human Causes: 

• Sea level rise: very likely 
• Change in wind, storm, and temperature patterns: likely 
• Increase in extremely hot and extremely cold nights and days: likely 
• Increase in heat waves, droughts, and frequency of damaging rains: more likely than not 

 
PROJECTED CHANGES AND IMPACTS 
High Agreement: There is much evidence to indicate that if the world continues to follow the current 
policies for climate change mitigation and sustainable development then global greenhouse gases will grow 
between 25 – 90% between 2000 and 2030.  At that rate of growth, global warming and climates changes in 
the 21st Century will very likely be greater than that experienced in the 20th Century. 
 
Regionally, Europe can expect an increased risk of inland flash floods, more frequent coastal flooding, and 
increased erosion due to storms and sea-level rise.  Mountainous areas will experience glacier retreat and 
reduced snow cover, with attendant impacts to winter tourism.  These areas will also experience extensive 
species loss, upwards of 60% in some scenarios.  In Southern Europe, the projections show increasing high 
temperatures and droughts, with attendant effects on summer tourism, hydropower, and agricultural 
productivity.  There is also expected to be health risks from heat-waves and an increase in the frequency of 
wild fires. 
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Because of the time-scales involved in climate change, human-driven global warming and sea level rise could 
continue for centuries, even if GHG levels stopped rising and leveled off.  Additionally, human-driven 
climate change could lead to some effects that would be irreversible.  For example, depending upon the 
amount of average temperature rise, 20 – 70% of assessed species could face increased risk of extinction. 
 
ADAPTATION AND MITIGATION OPTIONS 
High Confidence: there are in fact viable adaptation options that can be implemented at low cost 
and/or high benefit-cost ratios.  Given that, however, more adaptation efforts must occur than are 
currently underway. 
 
High Agreement: there is much evidence from bottom-up and top-down studies that there is 
substantial economic potential for mitigation of global GHGs. 
 
High Agreement: there is much evidence that mitigation actions can have near-term co-benefits 
that may offset a significant fraction of the upfront costs of implementation. 
 
High Agreement: there is much evidence that changes in lifestyle, behavior patterns, and 
management practices can contribute to climate change mitigation across all sectors.  Along these 
lines, making economic development more sustainable can improve capabilities to mitigate and 
adapt.  Climate change, however, is very likely to slow progress towards sustainable development.  
Over the next 50 years climate change could also impede progress toward the Millennium 
Development Goals.  Also, future energy infrastructure decisions will have long-term impacts on 
GHG emissions. 
 
LONG-TERM PERSPECTIVE 
Science can continue to support informed decision-making with regard to human influences on key 
vulnerabilities related to climate change.  Such key issues include food supply, infrastructure, and 
ecosystems.  There continue to be five major concerns related to such key vulnerabilities: Risks to 
Unique Systems, Risk of Extreme Weather, Unequal Distribution of Impacts, Aggregate Impacts 
and Costs, and Risks of Large-Scale Singularities. 
 
High Confidence: neither mitigation nor adaptation alone will be sufficient to avoid all climate 
change impacts.  They do, however, complement each other and together work to significantly 
reduce the world’s risks.  Mitigation efforts over the next 20 – 30 years will have a large impact on 
the chances for stabilizing climate change at smaller levels of change. 
 
High Agreement: there is much evidence that all climate change stabilization levels studied can be 
achieved by deploying a portfolio of technologies that are either currently available or expected to be 
available in the coming decades.  The development of such a portfolio will require substantial 
investment flows and technology transfers. 
 
Finally, effective responses to climate change involve ongoing and iterative processes for managing 
risks.  These efforts must involve both mitigation and adaptation activities that take into account 
changing variables and experiences, including: actual damages form climate change, co-benefits, 
sustainability, equity, and differing attitudes to risk. 
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