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Mitigation + Adaptation + Development

The MAD Challenge

= Novel Global Division of

Land (+ Water) Use?
+CO2 emissions?

Professor H. J. Schellnhuber CBE, Potsdam Institute, Oxford University



1C-Gu

Updated Reasons for Concern

TAR (2001} Reasons For Concern

ardrail

Proposed AR4 (2007) Reasons For Concern

rh Future

{:I -

L Past

=), 6 <

m‘-:T'\- o m LLLI
Megative Negative
Negative Market Market
for Some Impacts; Impacts;
Regions; Majority i Majority
Positive of People iti of People
Risks to for Adversely Very Risks to for Adversely
Some Increase Others Affected Low 0 Some Increase Others Aftected Low
0.6
Risks to Risk of Distribution  Aggregate  Risks of Large Risks to Risk of Distribution  Aggregate  Risks of Large
Unique Extreme of Impacts Impacts Scale Unique Extreme of Tmpacts Impacts Scale
and Weather Discontinuities and Weather Discontinuities
Threatened Events Threatened Events
Systems Systems

(Smith et al. 2009 PNAS)

Increase in Global Mean Temperature above circa 1990 (°C)



Russian-Roulette Chance (p = 5/6) of
Holding 2°C-Line:

80% Reduction of Global GHG Emissions by 2050, Relative to
1990 Levels

(According to GCM-Ensembles Calculations)

Negative Emissions after 2070 !




Population Growth/Energy Demand
Projections
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Concentrating Solar Thermal Power (CSP):
= Solar heat storage for day/night operation
» Hybrid operation for secured power

* Power & desalination in cogeneration

Power generation with CSP and transmission via future EU-MENA grid: 5 - 7 EuroCent/kWh
Various studies and further information at www.DESERTEC.org




Tipping elements in the Earth’s climate system
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Interdependency between tipping points
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Sea Level Future Projections
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Future sea level (rel. to 1990) based
on IPCC AR4 global temperature projections
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Other recent sea level projections
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As 100 maiores cidades do nosso planeta

90
60
30

[} -
30
60 b O Population > 10 million |
i " O 10 million > Population > 5 million

O 5 million > Population > 3 million

_9[} ] ] ] ] ] ] ] ] ] ]

-180 -150 -120 -90 -60 -30 0 30 60 90 120 150 180



1200 } Emission Zero emission after peaks -

2%l/year growth

growth
Peak
at 1200 J
Quanto tempo \ t ) i
durarao os

g 800 } 850 i
efeitos da injecao
de CO, na

—
o
o
o
)

atmosfera? - - - - -
1800 2000 2200 2400 2600 2800 3000
5
Global average

g 4 F warming -
Susan Salomon PNAS Fev 2009 E’

£ 3t |

@

=

S [ ‘

t

S

w 1t =

1800 2000 2200 2400 2600 2800 3000



Jim Hanssen — NASA GISS
Inference

1. Non-CO, Forcings Substantial
Comparable to CO, forcing today

2. Strategic Mitigation Role
If coal phased out, non-CO, important

3. Aerosols Complicate the Story

If all pollution is reduced, how much will
aerosol cooling effect be altered?



Nasty Aerosol Problem

1. Aerosol Forcing Not Measured
Based in good part on presumptions

2. Aerosol Data Include Feedbacks
Aerosols decrease in warming climate

3. Aerosol Cloud Effects Complex
Aerosol forcing practically unknown



Greenhouse Gas, Aerosol & Net Climate Forcing
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Radiative Forcing (W m2)
Greenhouse gas forcing is accurately known (~3 W/m?), but

aerosol forcing is very uncertain. Source: IPCC (2007)



ACO, (ppm/year)

Annual CO, Growth

5 1 1 |
4
-=-® = [ce Core Data
3k In Situ Data .
—5_Year Mean —
Bl T
2 B -
1F — Alternative Scenario
.9
L --
0 1 1 1 1 ]
1950 2000

Update of Fig. 2A of Hansen and Sato (PNAS 101, 16109, 2004).
IPCC Scenarios from Houghton et al. (2001).

2050



ACH, (ppb/year)

Annual CH, Growth
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Annual N,O Growth
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Greenhouse Gas Forcing Growth Rates
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Assessment of Target CO,

Phenomenon Target CO, (ppm)
1. Arctic Sea Ice 300-325

2. Ice Sheets/Sea Level 300-350

3. Shifting Climatic Zones 300-350

4. Alpine Water Supplies 300-350

5. Avoid Ocean Acidification 300-350
- Initial Target CO, = 350* ppm

*assumes CH,, O3, Black Soot decrease

Reference: Hansen et al. Target Atmospheric CO,, Open Atmos. Sci., 2008



How Can Climate be Stabilized?

Must Restore Planet’s Energy Balance
Modeled Imbalance: +0.75 + 0.25 W/m?
Ocean Data Suggest: +0.5 + 0.25 W/m?

Requirement Might be Met Via:

Reducing CO, to 350 ppm or less

&
Reducing non-CO, forcing ~ 0.25 W/m?



Are Needed Actions Feasible?*

Coal must be phased out & Unconventional Fossil
Fuels avoided

Requires Carbon Tax & Dividend
‘Cap & Trade’ a Proven Failure

Do not lump non-CO, forcings w CO,

Methane + Ozone most important (reduction
feasible as fossil fuel use declines)

Emphasize BC reductions among aerosols

*My opinions



“Free WiIll” Alternative

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,, O3, trace gases, black soot



Pachauri: Stabilisation scenarios

Global mean temp. | Stabilization

increase level K 2
(2C) (ppm CO,-eq) be

24-2.8 490 - 535 2000 - 2020
2.8-3.2 535 -590 2010 -2030
3.2-4.0 590-710 2020 - 2060




Food for a Week, Darfur Refugees, Chad
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Food for a Week, Germany
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