Understanding
Climate Change

Stopwaste.org Climate Action Plan Template 2007



The Earthbdés atmosphere is naturally composed of
panes of a greenhouse, retaining heat to keep the temperature of the Earth stable and
hospitable for life at an average temperature of 60°F. Carbon dioxide (CO5) is the most prolific

of these gases. Other contributing gases include methane (CH,), nitrous oxide (NO,), ozone

(03) and halocarbons. Without the natural warming effect of these gases the average surface
temperature of the Earth would be around 14°F.

Figure (1) The Greenhouse Gas Phenomenon
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However, recently elevated concentrations of these gases in the atmosphere have had a de-
stabilizing effect on the global climate, fueling the phenomenon commonly referred to as global
warming. The global average surface temperature increased during the 20th century by about
1°F. According to NASA scientists, the 1990s were the warmest decade of the century, and the
first decade of the 21 century is well on track to be another record -breaker. The years 2002,
2003, 2004 and 2005, along with 1998, were the warmest five years since the 1890s, wit h 2005
being the warmest year in over a century.

Scientific Facts and Projections:

e The atmospheric concentration of carbon dioxide (CO,) during the last two decades has
increased at the rate of 0.4% every year.

e Current CG, concentrations are higher than they have been in the last 420,000 years,
and according to some research, the last 20 million years.

e About three-quarters of the CO, emissions produced by human activity during the past
20 years are due to the burning of fos sil fuels.

Source: The Intergovernmental Panel on Climate Change

The climate and the atmosphere do not react in a linear fashion to increased greenhouse gases.
That is to say that you cannot simply predict the specific degree of warming that each ton of

carbon dioxide emitted from a power plant or a veh



has a number of feedback loops and tipping points that scientists fear will accelerate global
warming beyond the rate at which it is currently occurring. For example, as CQ emissions have
increased in recent human history, the oceans have been absorbing a significant portion of
these gases, but as the oceans become more permeated with CQ, scientists anticipate they will
reach a saturation point, after which each ton of anthropogenically emitted CO, will have a
more substantial impact.! Another example of this compounding can be found in the polar ice
caps. Il ce is highly reflective and acts effectivel
back into space. As the planet warms and some of this ice melts away, a darker land or ocean
surface is revealed. This darker surface tends to absorb more heat, accelerating the speed at
which the planet warms with each ton of greenhouse gas emitted. As these exampl es illustrate,
the stakes are high, and there is no time to lose in the fight against global warming.

In addition to causing an increase in average global surface temperature, rising levels of
greenhouse gases have a destabilizing effect on a number of different micro-climates,
conditions and systems. According to the Intergovernmental Panel on Climate Change, surface
temperatures are on course to increase by between 2.5 and 10.5°F by the year 2100, with

regions in the northern parts of North America and Asia heating by 40% above the mean

increase? The increase in the temperature of the oceans is projected to accelerate the water
cycle, thereby increasing the severity and rate of both storms and drought, which, along with
decreased snow pack, could disrupt ecosystems, agricultural systems and water supplies.

Snow cover has decreased by 10% in the last forty years. Average sea levels have raised
between 1/3 and 2/3 of a foot over the course of the 20th century and are projected to rise by
at least another 1/3 of a foot and up to almost three feet by the year 2100. These coastal
infringements on such a large scale could lead to not only significant environmental and
ecosystem disturbances, but also major population displacement and economic upheaval?

! Intergovernmental Panel on Climate Change (IPCC) Third Assessment Report: "Climate Change 2001: The Scientific Basis."
2 Intergovernmental Panel on Climate Change (IPCC) Third Assessment Report: "Climate Change 2001: The Scientific Basis."
3 Intergovernmental Panel on Climate Change (IPCC) Third Assessment Report: "Climate Change 2001: The Scientific Basis."



Local Impacts

While climate change is a global problem influenced by an array of interrelated factors, climate
change is also a local problem with serious impacts foreseen for California, the Bay Areg San
Mateo County and Redwood City.

Sea level rise: According to the Union of Concerned Scientists, the sea level in the State of
California is expected to rise up to 12 inches of the next hundred years. The Pew Center on
Climate Change has reported that this would result in the erosion of beaches, bay shores and
river deltas, marshes and wetlands and increased salinity of estuaries, marshes, rivers and
aquifers.” This increased salinity has the potential to damage or destroy crops in low-lying
farmlands. Infrastructure at or near sea level, such as harbors, bridges, roads and even the
San Francisco International and Oakland International Airports are at risk of damage and
destruction.

The San Francisco Bay Area Conservation Commission has modeled the impdwf a sea level
rise of 3 feet (approx 1 meter) on the San Francisco Bay Area.

Figure (2) San Francisco Bay Area Land areas Affected by a imeter Sea Level Rise
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Natural disasters. Climate models predict a 4°F temperature increase in the next 20 to 40
years, with an increase in the number of long dry spells, as well as a 20-30% increase in
precipitation in the spring and fall. More frequent and heavier precipitation cause flooding a nd
mudslides, which would incur considerable costs in damages to property, infrastructure and
even human life. Heavy rains during the winter of 2005 offer a glimpse of the potential costly

and disruptive effects of such precipitation.

In addition, the inc rease of wildfires due to continued dry periods and high temperatures is
another expected impact of continued climate change. In these conditions, fires burn hotter and

spread faster. During 2003, there were 14 reported fires in California which were enhan ced due
to Santa Ana winds and very low levels of humidity. The estimated damage costs were over $2
Million.

Impacts on water. Water quality and quantity are also at risk as a result of changing
temperatures. With warmer average temperatures, more winter precipitation will fall in the

form of rain instead of snow, shortening the winter snowfall season and accelerating the rate at

which the snowpack melts in the spring. Not only does such snow melt increase the threat for

spring flooding, it will decrease the Si errasd6 <capacity as a natur al
decreased water availability for agricultural irrigation, hydro -electric generation and the general

needs of a growing population.

The decrease in snow-pack is particularly relevant in the State of California and the Bay Area,

as the Sierrasnowpack provides approximately 80% of Calif
is the origin of the Tuolumne River, the primary source of water for the San Francisco regional

water system. Figure (3) was provided by the Union of Concern Scientists for the California

Climate Action Team Report (2006).

Figure (3) Decreasing Snowpack in California
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Impacts on plants and vegetation. Native plants and animals are also at risk as
temperatures rise. Scientists are reporting more species moving to higher elevations or more
northerly latitudes in response. Increased temperatures also provide a foothold for invasive
species of weeds, insects and other threats to native species. The increased flow and salinity of
water resources could also seriously affect the food web and mating conditions for fish that are
of both of economic and recreational interest to residents. In addition, the natural cycle of

pl ant 6s f | o wation, asgvellamtlie tempetature conditions necessary for a thriving
locally adapted agriculture could be affected, with perennial crops such as grapes taking years
to recover.

In California, the impacts of climate change on agriculture are estimated to be $30 billion by the
Farm Bureau, mostly due to changes in chill hours required per year for cash crops.

Public health impact. Warming temperatures and increased precipitation can also encourage
mosquito-breeding, thus engendering diseases that come with mosquitoes, such as the West
Nile Virus, a disease of growing concern in our region. Heat waves are also expected to have a
major impact on public health and be a determinant factor of mortality. According to the IPCC
(2004), the summer mortality rates wi Il double by half by 2050 due to hot weather episodes.

Increased temperatures also pose a risk to human health when coupled with high
concentrations of ground-level ozone and other air pollutants, which may lead to increased
rates of asthma and other pulmonary diseases. Furthermore, anticipated increases in the
number and severity of hot days place significant portions of the population, particularly the

elderly, young, those already sick, and people who work outdoors, at risk for heat -stroke.

The incidenc e of bad air days in Californiabs wur
days. On long, hot, stagnant days, ground level ozone can build up to levels that violate federal
and state health-based standards. In the summer of 2006, the Bay Area Air Quality
Management District (BAAQMD) registered 11 Spare the Air days and exceeded the California 1
hour standard for ozone (set at 90 ppb) 18 times.

Figure (4) California Bad Air days
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Given that climate change has local repercussions and effects on weather, water resources,
ecosystems, public health, infrastructural stability and economic vitality, local governments have
a vested interest in mitigating the amount of greenhouse gases being produced by their
communities.

The United Nations Framework Convention on Climate Change (UNFCC) leads international
efforts to investigate and combat climate change. In 1992, UNFCC hosted a summit held in Rio
de Janeiro, Brazil and facilitated the creation of an international treaty ai med at achieving

estabilization of greenhouse gas concentrat

prevent dangerous anthropogenic interference with the climate system.

Five years later, the UNFCC brought nations together again to draft the Kyoto Protocol. The
Protocol established commitments for industrialized nations to reduce emissions of six
greenhouse gases (carbon dioxide, methane, nitrous oxide, sulfur hexafluoride,
hydrofluorocarbons, and perfluorocarbons). The industrialized countries agreed to reduce their
collective GHG emissions to 5.2 percent below 1990 levels by 2012. The Protocol also re
iterated the commitments of all member countries to adhere to the 1992 treaty to achieve

"stabilization of greenhouse gas concentrations in the atmosphere at a level that would prevent
dangerous anthropogenic interference with the climate system."

As of 2008, 182 parties had ratified the Kyoto Protocol.® Countries that have ratified the treaty
are eligible to participate in a global carbon trading system wherein nations that exceed their
allotted emissions quota for the five year period between 2008 and 2012 can purchase carbon
credits from nations that h ave emitted less than their allotted emissions quota. By the end of
the first commitment period of the Kyoto Protocol, which ends in 2012, a new international

framework needs to have been negotiated and ratified for the next commitment period. The

new framework will aim to deliver the stringent emission reductions that the Intergovernmental

Panel on Climate Change (IPCC) has clearly indicated are needed.

As of April 2009, there are no U.S. federal policies in place that are specifically designed to
reduce GHG emissions. By choosing not to ratify the Kyoto Protocol, the United States has
taken a back seat in the international efforts to address climate change. Neither the executive

or legislative branches of the government have passed legislation specifically aimed at reducing

GHG emissions, nor has the EPA used its authority to regulate GHG emissions. However, EPA

recently ruled that GHG emissions cause a threat to human health and the environment. This
ruling sets the stage for the EPA to begin regulating GHG emissions, and indicates that the EPA

® The United States has not signed the protocol.
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will be taking action on the federal level to limit GHG emissions. It is still unclear what form this
will take, but it is likely that future federal policies will also impact state and local climate policy.

In 2007, the federal government passed legislation that was not directly intended to reduce
emissions, but will result in emissions reductions. The Energy Independence and Security Act of
2007 calls for an increase in the amount of biofuels by establishing a Renewable Fuel Standard
that requires fuel producers to use at least 36 billion gallons of biofuel in 2022. The Act also
increased Corporate Average Fuel Economy (CAFE) Standards to 35 MPG by 2020. This was the
first statutory increase in CAFE standards since the standards were first instated in 1975.
Although the intention of the Energy Independence and Security Act may be to decrease
dependency on oil, the secondary effect is decreased emissions. Increasing fuel economy will
prevent billions of gallons of fuel from being combusted, and without combusting fuel GHG
emissions will not occur. Biofuels may also emit fewer GHGs than traditional fossil fuels, so
there could be a climate benefit to using biofuels instead of fossil fuels. °

Though adequate attention and action related to combating climate change has been lacking at
the federal level, California has taken significant steps at the state level. California has been
leading the charge on combating climate change through legislation:

Senate Bill 1078 Sher, 2002 i Established a Renewable Portfolio Standard requiring
electricity providers to increase purchases of renewable energy resources by 1% per year until
they have attained a portfolio of 20% renewable resources.

Assembly Bill 1493 Pavley, 2002 i Requires the State Air Resources Board to develop and
adopt regulations that achieve the maximum feasible reduction of greenhouse gases from
vehicles primarily used for non-commercial transportation by January 2005.

Senate Bill 1771 Sher, 2000 i Requires the California Energy Commission (CEC) to prepare
an inventory of the statebdés greenhouse gas
and to provide government agencies and businesses with information on the costs and methods
for reducing greenhouse gases. It also established the California Climate Action Registry to
serve as a certifying agency for companies and local governments to quantify and register their
greenhouse gas emissions for possible future trading systems.

AB 32 Nurfiez & Pavley, 2006 i Institutes a mandatory limit on greenhouse gas emissions --
reducing emissions in California to 1990 levels by the year 2020, or 25% below forecasted
levels. The bill also directs the California Air Resources Board (CARB) to establis a mandatory
reporting system to track and monitor emission levels and requires CARB to develop various
compliance options and enforcement mechanisms.

SB 375 Steinberg, 2008 - Mandated the creation of regional sustainable community
strategies (SCS) by regional planning agencies. The SCS links regional housing and
transportation planning processes in an attempt to meet regional greenhouse gas emissions
targets.

® H.R. 6: Energy Independence and Security Act of 200. http://www.govtrack.us/congress/bill.xpd?bill=h110-6.
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On June 1, 2005, Governor Schwarzenegger signed Executive Order #$3-05 establishing a
greenhouse gas reduction target of reducing emissions to 2000 levels by 2010, to 1990 levels
by 2020 and 80 percent below 1990 levels by 2050. In April 2006, the California Climate Action
Team released its Report to Governor Schwarzenegger and the State Legislature, outlining
recommendations and strategies to achieve those reductions.

Redwood Cty recognizes that human-caused climate change is a reality, with potentially

di sruptive effects to Redwood Cityods residents a
local governments play a leading role in both reducing greenhouse gas emissions and mitigating

the potential impacts of climate change. Local governments can dramatically reduce the

emissions from their government operations and leading by example promote action with the
communi ty. Redwood Citybds action haveAgiecemedntuded s
(2007), conducting both a municipal and community scale greenhouse gas emissions inventory

and creating Redwood City Community Climate Action Plan. Redwood City has also secured

grant resources since 2007 to hire an Environmental Initiatives Manager that supports program
implementation in the community and th roughout the City organization.

Climate Change 101: Understanding and Responding to Global Climate Change
Pew Center on Global Climate Change
http://www.pewclimate.org/docUploads/Climate101 -Complete-Jan09.pdf

AB 32 Climate Change Scoping Plan Document
http://www.arb.ca.gov/cc/scopingplan/document/scopingplandocument.htm
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