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I. Global Warming is “unequivocal”.
“Warming of the climate system is unequivocal, as is now evident from observations of increases in global average air and ocean temperatures, widespread melting of snow and ice, and rising global mean sea level (see Figure SPM-3).”   [IPCC, Summary for Policymakers, Contribution of Working Group I to the Fourth Assessment Report, February, 2007]
It is rare for typically conservative scientists to use such strong language, but the overwhelming preponderance of evidence from thermometers, melting glaciers and movements of plants and animals is now sufficiently clear that this “unequivocal” assessment was offered by Working Group 1 of the  Intergovernmental Panel on Climate Change (IPCC)—a report prepared over some three years by about 100 scientists chosen by world governments, that underwent three rounds of peer review that produced thousands of comments, and was finally approved by over 100 governments in February of 2007.

The figure below (which is Figure SPM 3.3 of IPCC WG 1 SPM) shows these relationships between warming, sea level rise and snow melting trends.
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II. Warming and its impacts are evident in California

The figure below is a representative illustration of the dramatic reduction in mountain glaciers and snow cover during the recent warming trend.
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Coincident with glacier melting trends is earlier snow pack melting in the spring, as evidenced in the figure below.
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Furthermore, in a Mediterranean climate (i.e., most precipitation falls in the winter) like California, warmer summers are a condition conducive to expansion of wildfires. Indeed, a significant increasing trend in fire has been documented in California and the US West coincident with the earlier in the spring snowmelt and warmer annual temperatures. Such fires are also associated with serious air pollution episodes arising from the smoke plumes, a condition particularly threatening to Californians’ health when the fires occur near populated areas. The figure below shows a four fold increase in the area burned in the US West in the past three decades,and is from a recent study of fire in the region published in the journal Science.
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Air pollution is related to warming in California from chemical process additional to wildfires, and there is a very strong association between warmer temperatures and the occurrence of health-threatening episodes of ozone level increases, especially in populated areas. Global warming would likely exacerbate the air pollution trends already observed; one of these trends is displayed in the figure below.
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III. Projected Warming From Increasing Pollution Amounts.

In order to project future warming, population and affluence growth must be estimated, along with projections of the emissions from the technologies that might be used to support future economies. The IPCC has produced six marker scenarios which bracket much of the range of future projections of greenhouse gasses and aerosols, from which Working Group 1 estimated ranges of future warming. Note there are two compounding sources of uncertainty in making such future temperature projections: a) human behavior as modeled by the 6 marker scenarios--which contributes about a factor of two uncertainty to the projections--and b), uncertainties in the understanding of climate dynamics which contribute about a factor of 3 uncertainty to the overall projections. The figure below from the Working Group 1, Summary for Policy Makers shows only four of those scenarios for trends of temperature projections over the 21st century, but the right hand side bars capture the uncertainty in climate sensitivity to different concentrations of greenhouse gasses for all 6 SRES marker scenarios. Note the entire projected range is from 1.1 oC warming to the decade of the 2090s for the lowest IPCC scenario of emission up to 6.4oC warming for the highest scenario. The latter is comparable to the temperature difference between our current warm interglacial era and an ice age, but occurring some 10-100 times faster. Working Group 2 of IPCC has estimated that temperature increases over 1-2 oC would trigger many key vulnerabilities such as species extinctions, sea level rises, coastal damages, intensified hurricanes, crop productivity losses, and wildfires. For warming above 3-4 oC it is assessed that adaptive capacity would be very constrained. The Working Group 1 result is given in the figure below, followed by several other figures that show the regional distribution of projected warming for three SRES scenarios.

[image: image6.emf]Source: IPCC, WG 1, AR4, 2007
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IV. Problematic “Robust” Projections of Drought Unique to California

Precipitation is generally considered to be more difficult to project with high confidence than temperature, but for a few regions the IPCC Working Group 1 found that over 90% of models agreed on the sign of precipitation changes (the stippled regions in the figures below). These regions are high latitudes--where precipitation increases appear to be a robust finding--and Mediterranean climates, like that of California, where decreased precipitation combined with higher temperatures are major concerns for water shortages, heat waves, wild fires and extreme air pollution events. In fact, as the second figure below shows—note circles around parts of California—California is unique in the United States in having such an unfortunate robust assessment for key vulnerabilities associated with drought and heat and air pollution.


[image: image8.emf]
The figure above is repeated but with the California vulnerability circled in red.
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These precipitation figures above are for a middle emissions scenario (A1B) and thus there remains a substantial probability that the extent of these precipitation reductions could be much greater if the emissions of the future exceed those of A1B—for example, if the A1FI scenario occurred the results could be substantially amplified—a serious concern for risk management in California that has motivated the state to work hard to reduce emissions and thus lower the chance for the  more catastrophic potential outcomes.

Regardless of these precipitation projections, given that there is little precipitation in the summer in California and the warming projections are given with very high confidence in the assessments, there will be increased water stress and fires and air pollution even if the precipitation did not decrease as most models suggest. The potential impacts of such projected climate trends driven by emissions of greenhouse gasses are given in several figures below, emphasizing the “extraordinary and compelling” conditions that strongly support the case for a waiver for California on automobile emissions.
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V. High Confidence Conclusions from Working Group 2 on Key Vulnerabilities and Impacts. 

IPCCWorking Group 2, ( IPCC, Summary for Policymakers, Working Group II Contribution to the Fourth Assessment Report, April, 2007), the report on impacts, adaptation and vulnerabilities, assigned “very high confidence” to the following conclusion for North America:
· “Disturbances from pests, diseases, and fire are projected to have increasing impacts on forests, with an extended period of high fire risk and large increases in area burned. “
· "Cities that currently experience heat waves are expected to be further challenged by an increased number, intensity and duration of heat waves during the course of the century, with potential for adverse health impacts. The growing number of the elderly population is most at risk.”
· “Warming in western mountains is projected to cause decreased snow pack, more winter flooding, and reduced summer flows, exacerbating competition for over-allocated water resources.
· “Coastal communities and habitats will be increasingly stressed by climate change impacts interacting with development and pollution. Population growth and the rising value of infrastructure in coastal areas increase vulnerability to climate variability and future climate change, with losses projected to increase if the intensity of tropical storms increases. Current adaptation is uneven and readiness for increased exposure is low”.
Note in the figure of wildfire projections just below the smoke plumes visible from space from a previous fire. These plumes drift over highly populated regions thus threatening severe air pollution episodes that are projected to increase with warming. However, that risk can be substantially diminished by controlling emissions of many pollutant gasses that are emitted from the tailpipes of automobiles in California, both directly in terms of NOx and other pollutants but also via the risks of air pollution from warming, which, in turn, is directly related to tailpipe emissions of CO2 that California seeks to constrain with this waiver request. Risks to the health of California citizens and its ecosystems would be much less if emissions were reduced and temperature increase was less--as both the figures below show.
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VI. A Great Deal is at Stake For California and the United States.

It is clear from the figure below that a great deal is at stake for California and other states that follow its lead to mitigate emissions that create global warming. The figure shows how dramatically different the risks can be if there were a higher emissions scenario rather than a lower one. Even the lower one still can trigger many key vulnerabilities, as Working Group 2 reported from its assessment of the scientific literature, but at the same time the number of such key vulnerabilities and the intensity of the associated impacts are greatly amplified with higher emissions scenarios than with lower ones. Therefore, given the extraordinary and compelling conditions that California faces from continued increases in greenhouse gas emissions and resultant warming, it is critical that important steps such as approval for the California automobile emissions waiver be quickly implemented so the process of lowering risks is not further delayed to the detriment of the health and well-being of California and its environmental assets.
There is little doubt that greenhouse gas emissions reductions from the subject regulations are essential to address these and other conditions in California

Massachusetts v. EPA further confirms need for incremental progress.
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IPCC Third Assessment Report. Downscaled results from E. Maurer (http://www.engr.scu.edu/~emaurer/index.shtml).
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