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EVSS 695 Fall 2011 Fisher



FOUNDATIONS OF SUSTAINABILITY CLASS 13: CLIMATE



Part I



1% PILLAGE THE ENVIRONMENT



How the 1% Pillage the Enviro  “What if the degradation of our planet’s life-support systems -- its



atmosphere, oceans, and biosphere -- goes hand in hand with the accumulation of wealth, power, and control by that corrupt and greedy 1% we are hearing about from Zuccotti Park? What if the assault on America’s middle class and the assault on the environment are one and the same?”



 “Money Rules: It’s not hard for me to understand how environmental



quality and economic inequality came to be joined at the hip. In all my years as a grassroots organizer dealing with the tragic impact of degraded environments on public health, it was always the same: someone got rich and someone got sick.”  “In the struggles that I was involved in to curb polluters and safeguard public health, those who wanted curbs, accountability, and precautions were always outspent several times over by those who wanted no restrictions on their effluents. We dug into our own pockets for postage money, they had expense accounts. We made flyers to slip under the windshield wipers of parked cars, they bought ads on television. We took time off from jobs to visit legislators, only to discover that they had gone to lunch with fulltime lobbyists.”



1%  “The fact is: we won’t free ourselves from a



dysfunctional and unfair economic order until we begin to see ourselves as communities, not commodities. That is one clear message from Zuccotti Park.”



 “It’s hard to imagine how we’ll address our converging



ecological crises without first addressing the way accumulating wealth and power has captured the political system.”



 Is the 1% clear? Is it the same players for financial and



ecological damage? Are you part of the 1%?



Part II



SAFE OPERATING SPACE



“Safe Operating Space”  “To meet the challenge of maintaining the [stability of the] Holocene state, we propose a framework based on 'planetary boundaries'. “  “Many subsystems of Earth react in a nonlinear, often abrupt, way, and are particularly sensitive around threshold levels of certain key variables. If these



thresholds are crossed, then important subsystems, such as a monsoon system, could shift into a new state, often with deleterious or potentially even disastrous consequences for humans.”



Humanity may soon be approaching the boundaries for global freshwater use, change in land use, ocean acidification and interference with the global phosphorous cycle. Our analysis suggests that three of the Earth-system processes — climate change, rate of biodiversity loss and interference with the nitrogen cycle — have already transgressed their boundaries.



New Approach  The boundaries represent a new approach to defining



biophysical preconditions for human development.



 3 Branches of Scientific Inquiry  Ecol Economics: essential role of the life-support properties of the



environment for human wellbeing  Glob Env Change & Sust Sci: understanding essential Earth processes, including human actions  Resilience: links to complex dynamics and self-regulation of living systems, emphasizing thresholds and shifts between states



 “The evidence so far suggests that, as long as the thresholds



are not crossed, humanity has the freedom to pursue longterm social and economic development.”



Part III



CLIMATE CHANGE SCIENCE



IPCC (2007)



"While many factors continue to influence climate, scientists have determined that human activities have become a dominant force, and are responsible for most of the warming observed over the past 50 years....



Definitions  Climate Change: long term change to earth’s climatic system  Global Warming: Increases in global mean temperature  Weather: all phenomenon in earth’s atmosphere at a given time



(e.g. temperature, precip, etc.).  Radiative forcing: essentially, the difference between the



incoming radiation energy and the outgoing radiation energy in a given climate system, measured in Watts per square meter.  Use by the IPCC: externally imposed perturbation in the radiative energy



budget of Earth’s climate system, which may lead to changes in climate parameters



3 Ways to Change Climate There are three fundamental ways to change the radiation balance of the Earth: 1) by changing the incoming solar radiation (e.g., by changes



in Earth’s orbit or in the Sun itself); 2) by changing the fraction of solar radiation that is reflected (called ‘albedo’; e.g., by changes in cloud cover, atmospheric particles or vegetation); and 3) by altering the longwave radiation from Earth back towards space (e.g., by changing greenhouse gas concentrations). Climate, in turn, responds directly to such changes, as well as indirectly, through a variety of feedback mechanisms."



Biophysical Climate Change Process Anthropogenic Drivers



Biophysical Climate Cycle



(human activities) Natural Drivers (solar processes, earth’s orbit, volcanoes) Biogeochemical Feedback



GHG Emissions (∆CO2; ∆CH4; ∆N2O; ∆ HCs)



Atmospheric Concentrations: “Climate Drivers” (GHGs, aerosols, clouds, solar irradiance)



Radiative Forcing (GWP Metric)



Biophysical Climate Responses (global/regional ∆ temps & ∆ precip, ∆ vegetation, extreme weather)



Increasing Uncertainty



Anthropogenic drivers augment natural levels of GHGs and together with natural processes trigger climate drivers (e.g. clouds, GHG concentrations). These changes result in specific radiative forcing, positive or negative (along with some non-radiative effects like evaporation). This radiative forcing then creates biophysical responses in the climate system, such as changes to regional or global temperature and precipitation, and extreme weather events. Biogeochemical processes then operate as feedbacks from climate change back to its drivers. Finally, with each step further into the process, there is greater scientific uncertainty.



Al Gore Explains the “Greenhouse Effect”



Ice reflects solar radiation very well; water absorbs most of it. So if you have some of the ice melt and it is replaced by water, then there is a lot less radiation being reflected back because you have replaced the albedo of ice with the albedo of water. That means more absorption, and tends to warm up where the ice is melting.



Drivers of GCC (IPCC 2007) 



“Carbon dioxide is the most important anthropogenic greenhouse gas (see Figure SPM.2). The global atmospheric concentration of carbon dioxide has increased from a pre-industrial value of about 280 ppm to 379 ppm3 in 2005.”  387 ppm (Nov 2011). See CO2 Now







“The primary source of the increased atmospheric concentration of carbon dioxide since the preindustrial period results from fossil fuel use, with land-use change providing another significant but smaller contribution.”







Methane and Nitrous Oxide have both increased signficantly, and current levels “far exceed any previous levels for last 650,000 yrs.”







The combined radiative forcing due to increases in carbon dioxide, methane, and nitrous oxide is +2.30 [+2.07 to +2.53] W m–2, and its rate of increase during the industrial era is very likely to have been unprecedented in more than 10,000 years







The understanding of anthropogenic warming and cooling infl uences on climate has improved since the TAR, leading to very high confidence that the global average net effect of human activities since 1750 has been one of warming, with a radiative forcing of +1.6 W m–2



Percentage of GHGs



GWP (Global Warming Potential)  ( concentration ) X ( the appropriate GWP multiplier (2) (3)



of each gas relative to CO2 ) = GWP  CFCs banned (Montreal Protocol) substituted HFCs which do contribute to GW % of GHGs



% Rise since 1750



Sources



Time in Atmosphere



GWP



Carbon (CO2)



~ 80%



~ 31%



Autos, fossil fuels, deforestation



200-450 years



1



Methane (CH4)



~ 10%



~ 151%



Livestock, rice, landfills, coal mining



12 years +-3 yrs



22



Nitrous Oxide (N2O)



~ 6%



~17%



Auto exhaust, fertilizers, waste



120 years



310



Flourocarbons



~ 4%



Rising sharply



AC, Fridge



Varies 10-50k



Varies CFCs: 7000



Increase in Emissions 



Currently, 6+ billion tons of GHGs (turns into 20 billion tons of CO2)







2010: 7.9 billion tons







2020: 10 billion tons







2100: 20+ billion tons (tripling preindustrial levels)







Much of the increase in the next 50 years will come from developing countries (77% of projected increase in CO2, 1990-2010)



IPCC, 2007: “The recent rate of change is dramatic and unprecedented; increases in CO2 never exceeded 30 ppm in 1,000 years – yet now CO2 has risen by 30 ppm in just the last 17 years....”



Findings, IPCC (2007) The amount of carbon dioxide in the atmosphere in 2007 (385 ppm) exceeds by far the natural range of the last 650,000 years (180 to 300 ppm).



IPCC: Unequivocal Warming “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 average sea level”



Global Warming  Global Mean Temp: 0.74°C (1.33°F) increase in average



global surface temperature in the past century.  Rate Increase: The rate of this increased warming has



accelerated as the warming over the last fifty years is 0.13°C, almost double for the previous 50 years, and this rate has increased to 0.17°C per decade in the last twentyfive years.  Eleven of the last twelve years (1995–2006) rank among



the 12 warmest years in the instrumental record of global surface temperature9 (since 1850).



Figure 4



Barnola et al.



Projected Increases in Global Temperature



IPCC Projection: Increases in Temp  Global surface temperature will probably rise a further 1.1 to 6.4 °C (2.0 to 11.5 °F) during the twenty-first century.  ‘best estimate’ for average rise in global temperature over the next century is estimated between 1.8°C and 4.0°C (3.2°F to 7.2°F).  Increasing Global Temperature Simulation



Effects Will Vary “The climatic changes from this phenomenon will vary based on locality, with far reaching consequences like rises in sea level, desertification, deglaciation, permafrost loss, weather changes, and increases in storm intensity.”



Projected surface temperature changes for the early and late 21st century relative to the period 1980–1999. The central and right panels show the Atmosphere-Ocean General Circulation multi-Model average projections for the B1 (top), A1B (middle) and A2 (bottom) SRES scenarios averaged over decades 2020–2029 (center) and 2090–2099 (right). The left panel shows corresponding uncertainties as the relative probabilities of estimated global average warming from several different AOGCM and EMICs studies for the same periods. Some studies present results only for a subset of the SRES scenarios, or for various model versions. Therefore the difference in the number of curves, shown in the lefthand panels, is due only to differences in the availability of results.



Global Effects from GCC 1. 2. 3. 4.



5. 6. 7. 8. 9. 10.



Rising sea levels (ice melt, increase in water) Changes in extremes of temperature Salination of Water and Soil Increase in Extreme weather (storm surges, precipitation, hurricane/cyclone intensity) Deglaciation Changes in Wind patterns and intensity Wind and SLR lead to coastal erosion Droughts and flooding Increase in Ocean temperature Increase in insects (particularly mosquitoes)



Abrupt Climate Change The influence of salt content (salinity) on the process of deep convection. Normally, winter cooling at the surface causes deep vertical mixing which releases much heat to the atmosphere (left). When fresher water lies at the surface because of rain fall or ice melt, the deep convection is prevented and only a shallow surface layer provides heat to the air above (right). Thus, salinity is now considered a key variable for climate studies.



Part IV



END OF THE LONG SUMMER



End of the Long Summer Dianne Dumanoski  Why we must remake our civilization to survive on a volatile earth



Foci of Book:  1. “looks anew at the human story and sets forth an account radically different from the onward and upward progress narrative of the modern era. The source of hope lies not in the belief that humans are destined to achieve dominion but rather in the evidence that we are a stormworthy lineage that has managed to flourish on an increasingly volatile earth.” (p3)  2. “also explores the challenge of living in a time of great



uncertainty—a challenge our forebears faced repeatedly in their evolutionary passage—and what this moment requires of us. Above all else, it concerns “the obligation to endure.” (p3)



Theme of Action 



Climate change is creating a turbulent and volatile world







It’s the end of the “long summer”—the 12,000 year stable climate system







“Nature is not like a mechanical escalator but like a leaping dragon”, so we must prepare for the worst even as we try to stop the continuing damage to the Earth.







“The only certain thing about the coming century is its immense uncertainty…”







Essentially, we have failed to halt climate change, we have already crossed critical thresholds, and it’s time to prepare for the turbulent changing world.







The “task then is to do our utmost to avoid the worst and, at the same time, figure out how to weather the change that is now unavoidable.” (p6)



Problem => solution 



Need to abandon our notions of “progress”, the paradigm of economic growth







We must transform our global, must-keep-growing, too-big-to-fail economy and social systems. These systems prioritize the accumulation of financial capital over the generation of social capital.







Social capital transformation: enhance our capacity for trust and cooperation (“that helped our ancestors survive past calamities”).







Aim for survivability: go beyond adapting  we need to insulate and redesign our social and economic systems so they are more resilient. The aim here is to “safeguard human knowledge and institutions that give us the capacity to respond with imagination and flexibility in a changing world.” (pp. 8-9).



Scale of Problems  “The barest statistics here are simply breathtaking. In the



past two centuries, while human population increased more than sixfold from 1 billion to now more than 6 billion, energy use has escalated more than eightyfold, and the world's economy (measured in 1990 international dollars) has grown roughly sixty-eight-fold. It took all of human history for the global economy to reach the 1950 level of over $5 trillion; in this decade, the world economy expanded that much in a single year.” (p21-3+)



 “Indeed, the familiar graphs of historical and environmental



trends over time -- carbon dioxide emissions, affluence, energy consumption, water use, paper consumption, the number of automobiles, economic growth, fertilizer and water use, ozone depletion -- all trace a path that climbs gently upward from around 1800, and then in the mid twentieth century, the line suddenly shifts into vertical liftoff like a rocket.” (p23)



Technological Fixes? 



“There is a dangerous, perhaps fatal, mismatch between this longstanding dream of control [over nature] and the unique perils of the planetary era. Nothing illustrates this clash more vividly than the flood of proposals to ‘solve’ global warming.” (p. 131)







Silver Bullet: A technological fix is the quintessential modern response. The great appeal of geoengineering is that it promises we can escape this dilemma without disrupting the status quo, without making fundamental changes in our energy system or in the global economy. But looking for technological solutions -- whether bold geoengineering or more modest energy alternatives -- is a piecemeal approach that focuses on individual symptoms of this far broader human crisis. It tends to simplify the world and how we perceive what ails us. Thus, the many aspects of global change affecting Earth's metabolism get reduced to a climate problem, and that in turn is reduced to a problem of carbon dioxide and fossil fuels, when other human activities and other greenhouse gases also play important roles. So the "solution" is either alternative energy or geoengineering to offset the problems caused by fossil fuels. Focusing narrowly and simplifying, as is the modern wont, short-circuits thinking about the systematic nature of our dilemma.” (p131-2)



James Lovelock & Tech  “He recognizes that geoengineering could buy us time, but he warns that setting humanity on this



course could lead in the long term to the “ultimate form of slavery.” The more we meddle, the more we assume responsibility for keeping the Earth a fit place to live.” (p134)



 Lost: “pushing the button in the hatch”  For Dumanoski: The Q isn’t to use technology or



not, but what kind of technology, at what risk and to what end? (p133-4)



Planetary Governance of GCC  “The planetary system binds us more tightly in a common destiny than the economic system. No one will be secure in a world with runaway warming. Yet governments that willingly concede some of their



sovereignty to promote economic expansion will not do the same to protect planetary systems.” (p164)



 In int’l meetings and dialogue (from recent issue of



Nature magazine): “A curious optimism—the belief that we can find our way to fully avoid all the serious threats—pervades the political arenas of the G8 and UN climate meetings….This is false optimism and it’s obscuring reality.” (p 169)



Vulnerability 



“The menacing storm is one of our own making. We haven't, however, recognized the other half of our dilemma: that this civilization is making us ever more vulnerable to the instability and disruption it has set in motion. While industrial civilization has succeeded famously in raising living standards over the past two centuries, at the same time it has been compromising much of the adaptability that characterizes our species…







The central fact about this highly specialized social and economic system is that it depends on existing conditions. The modern way of life is "fully predicated upon stable climate, cheap energy and water, and rapid population and economic growth," as environmental historian J.R. McNeill observes -- circumstances that can be only temporary on a finite, changeable Earth. Over the past century, many societies around the world have committed without reservation to this single, specialized, fossil fuelbased strategy. In this respect, the human enterprise now has much in common with the extinct "lawnmower" species of the African savanna, which adapted superbly to one set of conditions and were extremely successful -- until conditions shifted. For most of the human career, as McNeill points out, we have shared far more with rats: another species of nimble, flexible generalists and remarkable survivors.” (p.172-3)



Questioning Econ Growth and its foundation 



“The time is ripe to question the economic dogma that has set the course for national policy and shaped the larger world through the policies of the WTO, the World Bank, and the IMF. At the heart of the clash between efficiency and prudence is a deeper question about the relationship of the economy to the larger society. During the modern era in the West, as the economic historian Karl Polanyi observed, "human society became an accessory of the economic system." Whatever the merits of this arrangement in the past, and there have been many, its dangers at this historical juncture are becoming all too apparent. Characterizing climate change as "the greatest and widest ranging market failure ever seen," Sir Nicholas Stern, who headed the Stern report on climate change and the economy for the British government, made it clear that the human future cannot be left to markets. Moreover, the perils of excessive integration became all too apparent again in late 2008 as a mortgage crisis stemming from irresponsible, often fraudulent lending practices in the United States quickly mushroomed into a global financial crisis. The cause wasn't simply "greed on Wall Street" or deregulation policies that were part of the reigning market fundamentalism. It became a global crisis because of "tight chains of financial interdependence," which make the system vulnerable to the kind of cascading collapse described by Simon Levin.”



A New Map for Hope 



In the prescient words of the nineteenth-century English novelist Samuel Butler, "Every individual is a compound creature." Our bodies are the home for a vast population of microbes, numbering roughly 100 trillion, including an estimated 500 species of gut bacteria that contribute to proper intestinal development, digestion, and the health of the immune system. In a similar way, each of us inhabits a larger "individual," the Earth system or, in Butler's words, "this huge creature LIFE." The Gaian lens blurs separateness and illuminates connection and relationship. It reveals that we are so embedded in this living commonwealth and Earthly process that it is difficult to determine exactly where any individual begins and ends. "Life did not take over the globe by combat," says Lynn Margulis, "but by networking.” (p240)







"Societies founded on a faith in progress cannot admit the normal unhappiness of human life," observes John Gray, the British historian. "We have been reared on religions and philosophies that deny the experience of tragedy." I think he is right when he concludes: "The good life is not found in dreams of progress, but in coping with tragic contingencies.” (p251)



Choice of Life  Amid the danger and uncertainty of the



planetary era, how does one “choose life”?  “Choosing life begins with courage, the



courage to confront the complexity and contingency of this world and let go of the modern illusion that we can bring it under control.” (p. 168)



Part V



BLESSED UNREST



Blessed Unrest: Attack on Coke  Coke/Pepsi:  Highest pesticide residue of any soft drink  Heavy metal content of processed sludge distributed to     



farmer Consuming mass quantities of water and producing waste Violation of basic human rts Health issues: diabetes, obesity Waste stream  landfills Marketing and misleading ads/press reports



 Highlights concerns of a rts of a community and



consumers vs. the rts of a corporation



Blessed Unrest Main Point  Demonstrates deep systemic issues that perpetuate “endless



injustices and hurts endured by the earth and its people”



 Largest social mvmt to counter these issues (unnamed movement)



 combines shared understanding globally around  Social justice  Environment  Indigenous culture



 Fundamentally about civil rts, human rts and and democratic mvmt  Hope is found in an “assembly of humanity that is representative but



not centralized, because no single ideology can ever heal the wounds of this world.”



Blessed Unrest  Conclusion  “To come together we must know our place in a biological and cultural sense, and reclaim our role as engaged agents of our continued existence…We became human by working together and helping one another. According to



immunologist Gerald Callahan, faith and love are literally buried in our genes and lymphocytes, and what it takes to arrest our descent into chaos is one person after another remembering who and where they really are.”



Vids  Paul Hawken, Blessed Unrest  Hawken, The High Cost of Cheap Food
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