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Ultimate objective of UNFCCC

e Article 2: “The ultimate objective of this
Convention . .. is to achieve. ..

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



Increased water availability in moist tropics and high latitudes ! )
Decreasing water availability and increasing drought in mid-latitudes and semi-arid low latitudes 2
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Additional people

0.4 to 1.7 billion® » 1.0 to 2.0 billion® > 1.1 to 3.2 billion° with increased iy

water stress

Increasing amphibian About 20 to 30% species at inc- Major extinctions around the globe
extinction 4 reasingly high risk of extinction 4
ECOSYSTEMS Increased coral bleaching®  Most corals bleached® Widespread coral mortality6
| ¥ A hifts and WildrrayTaRd Terrestrial biosphere tends toward a net carbon source, as: 8
ncreasing species range shifts and wildfire ris ~15% ~40% of ecosystems affected

Low latitudes
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Crop Decreases for some cereals All cereals decrease

FOOD productivity 9

Increases for some cereals® Decreases in some regions
Mid to high latitudes
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Increased damage from floods and storms

COAST About 30% loss

of coastal wetlands 11
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Additional | isk of
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Increasing burden from malnutrition, diarrhoeal, cardio-respiratory and infectious diseases'>
HEALTH Increased morbidity and mortality from heatwaves, floods and droughts 14
Changed distribution of some disease vectors 15 - Substantial burden on health services'®
Local retreat of ice in : Long term commitment to several Leading to reconfiguration
Greenland and West ‘ metres of sea-level rise due to ice of coastlines world wide and
SINGULAR Antarctic 17 sheet loss 17 inundation of low-lying areas'8
EVENTS

Ecosystem changes due to weakening of the meridional overturning circulation®
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Source: IPCC 2007 WG2, Table 20.8



Meinshausen, 2005, Scientific Symposium on Avoiding Dangerous Climate Change, Exeter, UK
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Jim Hansen: must aim lower than 450 ppm

Metrics for “Dangerous” Change

Extermination of Animal & Plant Species
1. Extinction of Polar and Alpine Species
2. Unsustainable Migration Rates

Ice Sheet Disintegration: Global Sea Level
1. Long-Term Change from Paleoclimate Data
2. Ice Sheet Response Time

Regional Climate Disruptions
1. Increase of Extreme Events
2. Shifting Zones/Freshwater Shortages

Slide from J. Hansen’s presentation to National Press Club, June 2008



Hansen’s prescription for 350 target

1. Phase Out Coal CO, Emissions
- by 2025/2030 developed/developing countries

2. Rising Carbon Price

- discourages unconventional fossil fuels & extraction of
every last drop of oil (Arctic, etc.)

3. Soil & Biosphere CO, Sequestration
- improved farming & forestry practices

4. Reduce non-CO, Forcings
- reduce CH,4, O3, trace gases, black soot

Slide from J. Hansen’s presentation to National Press Club, June 2008



The Effect of Delay (same risk of overshooting)
Meinshausen, 2005
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How hard will it be?

CUMULATIVE EMISSIONS TC 2100 ASSUMING FROZEN 1990 TECHNOLOGY

Emissions reducticns:

B Decreasing energy intensity of gross domestic
product and carbon intensity of energy
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Climate change a ‘wicked’ problem

* Wicked problems:
— Unique, no definitive formulation
— Incomplete, contradictory information, changing requirements
— Complex interdependencies; attempts at solutions create other
symptoms
* Climate change is a wicked problem according to Hulme
— We disagree on what the problem is, on what the objectives are

— Universal, top-down, ‘elegant’ solutions like Kyoto Protocol
ineffective

— Only ‘clumsy’ solutions possible?
— Maybe no solution is possible?



Small Groups

A. What level of warming is dangerous?
Can dangerous climate change be prevented?

C. Is a universal agreement needed to prevent
dangerous climate change?

D. Should stabilizing GHG concentrations take
precedence over everything else?

0

Report back:
* 2 things your students need to learn
* How will they learn them?
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Essential principles of preventing dangerous
climate cha Nge (Or: what should our students learn?)

* Climate changeiis a
wicked problem; we
disagree about

— what is dangerous
— Objectives & means
— Responsibilities

e Meanwhile, we are

poking a beast w/ a stick

— Climate system is complex,
nonlinear, chaotic

— Can change abruptly,
unpredictably, dangerously

No amt of human caused
climate change is risk free

Stabilizing GHG
concentrations

— No guarantee of avoiding
dangerous warming

— Requires deep emission
cuts

— is technically feasible, but
difficult & costly

— Inaction and delay are
costly too, and dangerous



Useful resources

“The Copenhagen Diagnosis,” Allison et al, 2009.
Update of science since IPCC 2007 report, with

focus on ‘dangerous’ climate change

Jim Hansen’s website:
www.columbia.edu/~jeh1/. Access his papers and
presentations.

“How to avoid dangerous climate change,” Luers
et al, 2007, report from UCS.

Schneider et al, 2010. Climate Change Science
and Policy. Island Press.




