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The Earth has a natural temperature control system. Certain atmospheric gases, such as water vapor, CO2, ozone (stratospheric), methane and nitrous oxide are critical to this system and are known as greenhouse gases. On average, about one third of the solar radiation that hits the earth is reflected back to space. Of the remainder, some is absorbed by the atmosphere but most is absorbed by the land and oceans. The Earth's surface becomes warm and as a result emits infrared radiation. The greenhouse gases trap the infrared radiation, thus warming the atmosphere. 
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Greenhouse gases:

CO2: burning any organic material (coal, oil and natural gas), deforestation, opening soil, manufacture of cement and other goods. Lasts up to 100 years in atmosphere
Methane=natural gas, landfills, burping cattle and other ruminants, release from oil and coal mining, manure management, wastewater treatment, rice, wetlands, permafrost melting. 12 y life.
Nitrous Oxide: agricultural soil management including fertilizers, fossil fuel burning, natural processes in soils and oceans release as well. 120 y atmospheric life
Halocarbon-CFC’s, SF6, other industrial products.  

Ozone-produced and destroyed in atmosphere. (Not the same action as ozone at ground level)  

Water vapor-most abundant and important greenhouse gas. Humans indirectly through climate change increase evaporation with elevated temperatures.

Aerosols-small particles in atmosphere. Volcanoes, carbon soot, sulfur compounds from fossil fuel, biomass burning.  Surface mining and industrial processes release dust.

Intergovernmental Panel on Climate Change-IPCC.   Formed by World Meteorological Organization (WMO) and the United Nations Environment Programme (UNEP) in 1988 have produced 4 major reports most recently in 2007.  Experts from 130 countries assess current data, 450 lead authors receive input from 800 contributing authors and 2500 experts review drafts. 3 reports for each specialty group; an in-depth technical report, technical summary and a summary for policymakers. Only the summary for policymakers report can be influenced by government representatives participating in the line-by-line review. The Summary for Policymakers (SPM) is written by the working group’s lead authors, reviewed in two stages by technical experts, and finally by government representatives before being accepted at the working group’s plenary session. Each SPM is released separately over the course of several months.  The other reports are solely created by the experts.  Even though such consensus is not required (countries are free to register their formal dissent), agreement has been reached on all documents to date—a particularly impressive fact.

Consensus is also sought among the scientists writing each chapter of the technical reports. Because it would be clearly unrealistic to aim for unanimous agreement on every aspect of the report, the goal is to have all of the working group’s authors agree that each side of the scientific debate has been represented fairly.
IPCC: rates the statistical likelihood as Very Likely: >90%, Likely > 66%.
Effects of Global Warming:  Increase in global average temperature-1.2°F already but varies to 2.9° F in Alaska; 1.8 ° F in OR.  Range of future temperature depends on how much we halt rising greenhouse gases.  Oregon will have an absolute increase in temperature of 3.6° F no matter how much we reduce Greenhouse gas emissions.  But if we do nothing it can rise to 11.5 ° F in Oregon on average.
1) Extreme Weather

a) Heat Waves- very likely to increase. Summer temps increase more than winter. Impact greatest with no decline in night time temp and more impact in locations less prepared ie temperate zones. Fans provide no help. Most affected: elderly, infants, certain meds. For example the range for Rogue Valley is estimated to be 8-15 ° F higher in the summer by 2100.
        b) Heavy Precipitation-“very likely” (>90%) increase. Causes floods, increase in water-born infections. 
        c) Likely (>66%) increase in tropical hurricane intensity (higher ocean surface temperature feeds them) 
2) Change in Hydrologic cycles:  Very likely precipitation increases in high latitudes and likely (>66%) decrease in most subtropical lands. (IPCC) High confidence (>80%) by 2050 annual river runoff will increase at high latitudes and decrease in some dry regions in mid-latitudes and in tropics.  High confidence (>80%): many Semi-arid areas (Mediterranean basin, western US, southern Africa will decrease in water resources.
 In Oregon: Up to 25% loss of snowpack in Cascades since 1930’s.  Expect 50-70% loss by 2050 Stream flow reductions; Loss of snowpack affects drinking water, irrigation, tourism, skiing, and electricity production in summer.  Increase drought in eastern OR .
Drought—increase in irrigation; susceptible to insects including Mountain Pine Beetle; Increase in stress on orchards and forests with more insect infestations, Heat stress on plants may decrease productivity; increase CO2 may increase plant growth, 2.7F increase in Oregon results in inability to grow pinot noir grapes

http://www.tag.washington.edu/papers/papers/PortlandClimateReportFinal.pdf
3) Sea Level: Rise due to thermal expansion of water, melting of continental ice. Up 7” Best estimate is 19” by 2100, but similar temperatures 125,000 yr ago had 4-6 meter higher sea level.  Difficult to estimate amount and speed of melting of Greenland ice sheet.

a. 16 of 23 largest cities on the coasts with huge numbers of refugees (Katrina)-with storm surges.


b. Saltwater infiltration of clean drinking water


c. Construction blocks natural retreat of shore and the development of new wetlands


d. Loss of wetlands-increase impact on storm surge, loss of natural cleaning of water flow, 


loss of fisheries

             e. Erosion: 13% Oregon coast critical erosion now. (WA: 1%) Primary cause is storm events

      (http://www.cses.washington.edu/db/pdf/moteetalslr579.pdf)
50% Oregon coast showing some erosion

33% OR coast with no sand at high tide

4) Ecosystem Impact-Oceans

a. Ocean Warming 0.18 F from the surface down to 3000m. from 1961-2003. (Oceans have absorbed 
20x more heat than the atmosphere since 1960)

b. Increase rate of rise 1993-2003 but since 2003 slight cooling.


c. Decrease in salinity at poles due to ice melt with increase in shallower tropics and subtropics


d. CO2 absorption by oceans has increased its acidity (pH) by 0.10 units since 1750 which makes it harder for the oceans to continue to absorb excess CO2 as well. (Trend is .02 units/decade) 

e. Bleaching of coral reefs occurring both from increased temp and acidity. (Coral reefs hold much diversity of species which is being lost)

f. Altered meridional overturning circulation (MOC), also known as thermohaline circulation driven by differences in water density due to heat (thermo) and salt (haline) content.  IPCC: very likely (>90%) MOC 25% slower in Atlantic 

1°C=1.8°F.
[image: image3.jpg]PHYSICIANS
FOR SOCIAL
RESPONSIBILITY




5. Ecosystem Impact-Continental

1. 7% decrease in permafrost

2. Up to 30 percent of plant and animal species could face extinction if the global average temperature rises more than ~3 to ~5°F (1.5 to 2.5°C) relative to the 1980–1999 period.

3. Many species have already shifted their ranges to higher latitudes (toward the poles) and higher elevations over the past several decades. Spring has been arriving earlier during this time, influencing the timing of bird and fish migration, egg laying, leaf unfolding, and spring planting for agriculture and forestry in the high northern latitudes. Satellite records since the early 1980s confirm that increased temperatures have produced longer growing seasons.
6. Other Health impacts

a. Increase ground level ozone due to higher temperatures. 



Increases asthma rates, acute and chronic lung and cardiac disease, increase in low birth 
                          weight and intrauterine growth retardation, and decreased lung volumes in children. 


b. Increase in disease-mostly vector borne esp. malaria range, schistosomiasis.  Dengue Fever now 30% + titer in Brownsville, TX.  Primary reason no malaria in Oregon (which had malaria in 1800’s is vector or mosquito control.)
Resources: 
1) Example of regional report on Rogue Valley: http://pmr.uoregon.edu/science-and-innovation/uo-research-news/research-news-2008/december-2008/rogueriver/graphics/ROGUE_FINAL.pdf
2) Heat info: Feeling the Heat http://www.environmentamerica.org/uploads/fv/CC/fvCCwMn7-ObpnTM4uZCVgA/feeling_the_heat.pdf
Mitigation: Anthropogenic intervention to enhance sinks and reduce emissions. 

Adaptation: Human efforts to prepare for changes.

2004 Oregon Plan on line with updates:  http://www.oregon.gov/ENERGY/GBLWRM/Strategy.shtml

Facts about US sources of Greenhouse Gases:


US and China are tied for an equal amount of greenhouse gas/y as of 12/07. (China has 4x pop.)

US CO2 top 2 producers are coal (33.8%) and transportation 33.1%, other electricity (7.0%), 

Industrial- 15%, residential 6.6%, Commercial 4.0%.

Other benefits of mitigating greenhouse gas pollution than addressing climate change includes:


Energy cost savings


Reduction in air and water pollution


Energy independence from foreign oil & stability of pricing


New green jobs.

Improved community, transportation and land use planning
Review Princeton wedge concept to reduce greenhouse gas.  http://www.princeton.edu/~cmi/
I. Population is a big issue. Reduction in world population from 9billion est in 2100 to 8 bil is 25 GTon.  Advocate for free birth control, support for UN women education programs, Link issue in discussions.

II EFFICIENCY
Transportation:


Savings of 1 gigaton/y by reducing Av. Miles driven from 10,000 to 5,000


Savings of 1 gigaton/y improve MPG from 30 to 60 (Japan already at 40mpg)


Buy local, sustainable to avoid transportation costs


Reduce, reuse, recycle

Buildings: Architecture 2030 states current building methods can reduce energy use by 50%


Goal Net zero CO2 by 2030. (New or re-conditioned building 3%/y. 1%/y torn down)


1 gigaton CO2 savings/y by reducing energy needs of new building by 25%


Energy Star appliances, lighting changes, HVAC improvements including heat pumps or 



Combined heating and electricity generation at institutions or large corps.

Agriculture/Forestry-


1 gigaton CO2/y no more deforestation


1 gigaton CO2/y no till agriculture.


Decrease use of cattle and other ruminants

Waste: 
Reclamation of methane from landfills or Compost all material aerobically

NEW ENERGY SYSTEMS  www.ieer.org  (Entire book online)
Geothermal: Small successes in US. Klamath. New development in eastern OR planning for much higher MW size from 100-300 MW. Most currently about 2-3MW@  (Typical coal plant is 300-700 MW)
Wind: 1 gigaton savings by increasing current level of wind energy by 21x.


Cost less than coal


Needs incentives and infrastructure support.


Taller windmills result in less variability.  Better forecasting results in 10% change.


Most predictable winds offshore.

Solar:    Better sun in OR than Germany the current leader in production.

More expensive per KW

Lots of subsidies federally and in OR


Needs new sources of funding (Berkeley with low cost loans from Wells Fargo, that get sold 

with the house)

Coal:  
No such thing as clean coal!  No effective large scale carbon capture & sequestration

         
1 gigaton CO2/y savings if double coal burning efficiency from 30-60%

           
2 midwest coal plants equivalent to all the savings proposed by the 7 NE states.

           
50 coal plants = all the Kyoto reductions.  

Major cause of mercury pollution


Oregon electricity is 40% coal 
BioFuels:—Not the best answer currently! Huge investment, great care needed to choose low carbon sources i.e. Cellulosic, non-food source, algae to avoid deforestation (palm trees in Indonesia) and forcing marginal land into food production. (1 gigaton savings requires 1/6th arable land)

Personal motivation: Save money, increase exercise: read David Gershon-see attached sheet

Business motivation: Save money, City of Portland free business center. Check their website and manual

Free energy audit. www.portlandonline.com
Per IPCC: 

· Regulatory standards --Caps

· Taxes and fees are generally a cost-effective strategy; they send price signals that create incentives to reduce emissions, but cannot guarantee a specified level of reductions. 

· Financial incentives such as rebates and tax breaks can be used to stimulate new markets for innovative technologies. 

· Tradable permits establish a price for carbon and draw on the power of the marketplace to reduce emissions in a flexible manner. The volume of allowed emissions determines environmental effectiveness, while the distribution of allowances determines competitiveness. 

· Voluntary agreements don’t work

· Voluntary actions  have little impact 
Join Physicians for Social Responsibility to further your voice.  Member organization of health professionals and other concerned citizens.  Join once a week email alert, speakers training, lobby, Journal Club.  
www.OregonPSR.org; 
www.wPSR.org in Washington

Sign up for Healthy Climate Partnership email alert, to contact your Oregon legislators to support climate change legislation.  www.hcporegon.org
Healthy Climate Partnership 2009 Legislative Priorities

A Clear Commitment to Cut Global Warming Pollution
· SB 80 - Establishes Oregon’s commitment to decrease current greenhouse gas emissions by setting a firm cap on global warming pollution and stepping down that cap gradually, year by year, to allow industry and communities to adjust and prosper to a clean energy economy. 
· SB 603 - Oregon would build no new dirty coal power plants, requiring that new power sources must be as least as clean as natural gas plants.
Investments to Position Oregon as a Leader in the New Clean Energy Economy
· HB 2121 - Encourages the development of our limitless supply of solar power by directing the PUC to integrate up to 17 megawatts of solar energy into Oregon’s electricity max, creating a guaranteed demand that will act as a powerful incentive for solar energy development.
· HB 2180 - Would promote the growth of sustainable bioenergy by authorizing state loans for biodiesel development and a new generation of biofuels that don’t rely on food stocks.
· HB 2180 - Provides grants to support new community renewable energy projects.
· SB 168 - Help state government operate completely on renewable power by permitting renewable energy projects on state buildings and lands.
Use Energy Efficiently to Cut Costs and Reduce Global Warming Pollution
· SB 79 - Create energy performance certificates for buildings so that businesses and consumers can easily determine how efficiently they are using energy. In addition, the bill would allow Oregon to capitalize on our leadership in green building by establishing the goal of zero net emissions from new buildings by 2030.
· HB 2186 - Authorizes the citizen-comprised Environmental Quality Commission to develop additional reduction strategies including a low carbon fuel standard and restrictions on the unnecessary idling of trucks and commercial vehicles.
· SB 201 - Provide an additional $4 million to weatherize and retrofit the homes of 400 low-income families each year, cutting their energy bills an average of $314 a year.
· HB 2181 - Give local governments the authority to issue bonds to provide loans for residential and business energy efficiency projects.
· HB 2180 - Expand the highly-successful Business Energy Tax Credit program to provide a 50 percent tax credit for large-scale energy efficiency investments by businesses.
Smart Investments to Provide Convenient and Cost-Effective Transportation Options 
· HB 2120 - Oregonians want more efficient planning and more transportation options to reduce the amount of time people spend in traffic, improve health, reduce our gas bills and cut global warming pollution. Oregon’s 2009 transportation package should reflect those priorities with funding for public transit and efficient land use planning.
· HB 2180 - With Oregon already achieving one of the highest hybrid vehicle ownership rates in the country, it is time to shift our residential tax credit towards the next generation of very low and zero-emission vehicles – plug-in hybrid and all-electric vehicles.
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Go on a Low Carbon Diet!

Tips on Reducing Your Carbon Footprint
Adapted from Gershon, David (2006).  Low Carbon Diet: A 30 Day Program to Loose 5000 Pounds.  Woodstock: Empowerment Institute.
The typical American household generates 55,000 lbs of carbon dioxide annually, which is significantly more than that of other industrialized nations (Swedish households contribute only 15,000 pounds annually).  Here are some ways to reduce your carbon footprint:

	Action
	How?
	Savings Per Year

	Reduce solid  waste
	Use cloth bags, 

Reduce junk mail www.41pounds.org or DirectMail.com/Junk_Mail and catalogchoice.org), recycle, buy items with little packaging, only buy necessary items
	15 gallon reduction in waste/week saves 1,560 lbs/yr

	Reduce hot water used to shower
	Install low flow showerheads, 

Reduce shower time to 5 minutes 

www.sierraclub.org/wecandoit/videos/
	250 lbs for Low flow showerhead 300#/yr/person reduced shower time 



	Reduce water used for washing dishes
	Reduce number of loads per week, 

Adopt sustainable hand-dishwashing habits, 

Buy an energy star dishwasher
	100 lbs for each load reduced, 125 lbs saved/yr for adopting sustainable hand washing, 

125 lbs for energy star washer



	Wash and dry clothes efficiently
	Change from hot to cold water (no loss of  

    cleanliness!)

Reduce number of weekly dryer loads, Purchase energy star washer front load washer


	100 lbs saved for each load less of warm/hot washes, 

(4 loads/w x 52w x 100# = 20,800# )

260 lbs for each dryer load saved

500 lbs saved for energy star washer

	Turn down the thermostat
	Set thermostat to 65-68 when people are home and active, 55-58 at night or when you leave the house.
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1,400 lbs/year

	Use AC efficiently
	Replace AC filter yearly

Raise thermostat 4 degrees, 

Purchase energy star AC
	350 lbs/yr for replacing filter

60-240 lbs/yr for raising temp

600 lbs/yr for energy star



	Reduce vehicle miles traveled
	Reduce miles driven by 20%
	450-4000 lbs/yr

	Practice fuel efficient driving
	Rid car of unnecessary weight, 

Do not idle more than 30 seconds 

Maintain a steady 55 mph on highway

Inflate tires adequately


	1100 lbs/vehicle


              My potential savings from lifestyle changes is____________ lbs
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Household/Business  
	Action
	How?
	Savings 

	Make your water heater more efficient
	Set temperature to 120 degrees, 

Insulate your water heater,

Install a solar water heater


	Save 150 lbs for temperature, 175 lbs for insulation, 

2500 lbs for solar water heater

	Convert to energy efficient lighting
	Install compact fluorescent bulbs

Use LED for low watt lights needed 24/7.
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100 lbs/bulb

	Reduce air leaks in your house


	Seal leaks with weather stripping, insulators, sweeps
	800 lbs/yr

	Tune up your furnace
	Call your furnace company for a tune up Seal and insulate heating ducts, 

Get an energy efficient furnace
	Save 300 lbs/yr with tune up 

800 lbs for sealing heating ducts 2,400 for Energy efficient furnace 



	Achieve maximum energy efficiency in your house


	Insulate walls, floors and attics,

Install high-efficiency windows, 

Replace old refrigerator with energy star model
	1,200 lbs for insulating,

800 lbs for windows, 

500 lbs for energy star model

	Use green energy
	Call PGE and ask for clean, green power
	200 lbs/100 kWh

	Maintain an efficient car
	Service your car regularly, check tire pressure and inflate regularly as needed


	1,500 lbs


          My potential savings from household changes is____________ lbs

Still not carbon neutral?   Consider purchasing carbon offsets.  Some options are available at nativeenergy.com; www.ClimateTrust.org

Other resources:

For a free home or business energy audit go to Energy Trust of Oregon

http://www.energytrust.org/residential/hes/index.html
There are many ways to calculate your carbon footprint online.  For one option, see:   http://www.nature.org/initiatives/climatechange/calculator/
For more details on how to maximize your diet, see “Low Carbon Diet” referenced above.
Provided by Oregon Physicians for Social Responsibility

Working for a healthy and secure future!

503-274-2720  www.OregonPSR.org  or contact PSR-Oregon: info@OregonPSR.org
