
Climate & Energy Policies:

Moral Issue of 21 st Century *

James Hansen

23 June 2010

CICERO 

Oslo, Norway

*Statements relating to policy are personal opinion



Global Warming Status

1. Knowledge Gap Between
- What is Understood (scientists)

- What is Known (public)

2. Planetary Emergency
- Climate Inertia ĄWarming in Pipeline

- Tipping Points Ą Could Lose Control

3. Bad News & Good News
- Safe Level of CO2 < 350 ppm

- Multiple Benefits of Solution



Climate Tipping Points

1. Ice Sheet Disintegration
- Ocean Warming Ą Ice Shelves Melt 

Ą Ice Streams Surge Ą Disintegration

2. Species Extermination
- Shifting Climate Zones, Multiple 

Stresses, Species Interdependencies 

3. Methane Hydrate ófrozen methaneô
- In Tundra & On Continental Shelves

- Depends On Ocean & Ice Sheets



Climate Science Discredited?

Cold Weather this Past Winter

IPCC ñHimalayan Errorò

ClimateGate: The Stolen E-Mails



Temperature anomalies (°C) shown are relative to 1951-1980 climatology.

2009 summer was unusually cool in North America.

Following winter was unusually cold in Northern Hemisphere midlatitudes.

Global-mean temperature was 2nd warmest since 1880 in both cases.

Source: Hansen, Ruedy, Sato, Lo, Global surface temperature change. Preprint to be submitted to Rev. Geophys.



Positive AO: low pressure in Arctic, strong zonal winds keep cold air confined to Arctic.

Negative AO: high pressure in Arctic, weak zonal winds facilitate cold air outbreaks.

AO variability is largely unforced chaotic weather fluctuations. 

Winter of 2009-2010 was most extreme in period of record; no basis to expect repetition.

Source: Hansen, Ruedy, Sato, Lo, Global surface temperature change. Preprint to be submitted to Rev. Geophys.



AO index & U.S. (48 states) surface temperature anomaly for Dec-Jan-Feb & Jun-Jul-Aug.

Temperature is correlated with AO index, but there is also a warming trend.

8 of last 10 winters and 8 of last 10 summers have been warmer than 1951-1980 average.

Source: Hansen, Ruedy, Sato, Lo, Global surface temperature change. Preprint to be submitted to Rev. Geophys.



AO index & Europe surface temperature anomaly for Dec-Jan-Feb & Jun-Jul-Aug.

Temperature is correlated with AO index, but there is also a warming trend.

7 of last 10 winters and  all of last 10 summers have been warmer than 1951-1980 average.



Himalayan (Rongbuk) Glacier

Rongbuk, the largest glacier on Mount Everestôs northern slopes, in 1968 (top) and 2007.

Glaciers are receding rapidly world-wide, including the Rockies, Andes, Alps, Himalayas.

Glaciers provide freshwater to rivers throughout the dry season and reduce spring flooding.



GISS analysis of global surface temperature change.  Base period = 1951-1980.

Green vertical bar is estimated 95 percent confidence range.

Source: update of Hansen et al., GISS analysis of surface temperature change. J. Geophys. Res.104, 30997-31022, 1999.



12-month running means.



60-month (5-year) and 132-month (11-year) mean temperature anomaly relative to 1951-1980 

mean.  Input data extend through April 2010.

Source: Hansen, Ruedy, Sato, Lo, Global surface temperature change. Preprint to be submitted to Rev. Geophys.



Decadal mean surface temperature anomalies relative to base period 1951-1980.

Source: update of Hansen et al., GISS analysis of surface temperature change. J. Geophys. Res.104, 30997-31022, 1999.



Climate Science Discredited?

Au Contraire: Global Temperature Change, 
Glacier Recession, Planetary Energy 
Imbalance Confirm Understanding

Problem: Scientists cannot compete with 
daily Rush Limbaugh et al. attacks;   
other media now ñfair & balancedò

Suggestion: Ask National Academies to 
report on understanding of climate 
change and urgency of mitigation actions



Basis of Understanding

1. Earthôs Paleoclimate History

2. On-Going Global Observations

3. Climate Models/Theory



Arctic sea ice area at warm season minimum.

Data Source: National Snow and Ice Data Center
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Melt descending 

into a moulin, 

a vertical shaft

carrying water 

to ice sheet base.  

Source: Roger Braithwaite, 

University of Manchester (UK)

Surface Melt on Greenland



Jakobshavn Ice Stream in Greenland

Discharge from major 

Greenland ice streams 

is accelerating markedly. 

Source: Prof. Konrad Steffen, 

Univ. of Colorado



Gravity Satellite Ice Sheet Mass Measurements

Greenland Ice Sheet Antarctic Ice Sheet 

Source: Velicogna, I. Geophys. Res. Lett., 36, L19503, doi:10.1029/2009GL040222, 2009.



Subtropics are expected to expand with global warming.

Observations show, on average, 4 degrees of latitude expansion. 

Pier on Lake Mead



Fires Are Increasing World-Wide

Source: Westerling et al. 2006

Western US area burned

Wildfires in Western US have increased 4-fold in 30 years.



Rongbuk Glacier

Rongbuk glacier in 1968 (top) and 2007.  The largest glacier 

on Mount Everestôs northern slopes feeds Rongbuk River.



Coral Reef off Fiji
(Photo credit: Kevin Roland)

Stresses on Coral Reefs



Assessment of Target CO2

Phenomenon Target CO2 (ppm)

1. Arctic Sea Ice 300-350

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

Ą Initial Target CO2 = 350* ppm
*assumes CH4, O3, Black Soot decrease



Heat storage in upper 2000 meters of ocean during 2003-2008 based on ARGO data.

Knowledge of Earthôs energy imbalance is improving rapidly as ARGO data lengthens. 

Data must be averaged over a decade because of El Nino/La Nina and solar variability.

Energy imbalance is smoking gun for human-made increasing greenhouse effect.

Data source: von Schuckmann et al. J. Geophys. Res.114, C09007, 2009, doi:10.1029/2008JC005237.



Target CO2:

< 350 ppm

To preserve creation, the planet 

on which civilization developed



Scenarios assume no ñOtherò = Tar Sands, Oil Shale, Methane Hydrates

Coal phase-out by 2030 Ą peak CO2 ~400-425 ppm, depending on oil/gas.

Faster return below 350 ppm requires additional actions

Source: Hansen et al., Target atmospheric CO2: where should humanity aim? Open Atmos. Sci. J., 2, 217-231, 2008.

Fossil Fuel Reservoirs & CO2 Scenarios



<350 ppm is Possible, Buté

Essential Requirements

1. Quick Coal Phase-Out Necessary
All coal emissions halted in 20 years

2. No Unconventional Fossil Fuels
Tar sands, Oil shale, Methane hydrates

3. Donôt Pursue Last Drops of Oil
Polar regions, Deep ocean, Pristine land



Whatôs Really Happening

1. Tar Sands Agreement with Canada

Pipeline planned to transport oil

2. New Coal-fired Power Plants

Rationalized by óClean Coalô mirage

3. Mountaintop Removal Proceeds

Diminishes wind potential of mountains 

4. Fossil Fuel Exploration Expands

Arctic, offshore, public lands



Global Action Status

1. Huge Gap: Rhetoric & Reality
- Rhetoric: Planet in Peril

- Policies: Small Perturbation to BAU

2. Greenwash/Disinformation Winning
- Appeasement of Fossil Interests

- Still Waiting for a Winston Churchill

3. Kyoto & Copenhagen Fiascos

- Kyoto Ą accelerating emissions

- Copenhagen Ąsame ñcap-&-tradeò



Something is Rotten

1. Knowledge Gap is Manufactured
- Public ignorance is convenient

2. Scientists: Stay Out of Policy Area

- give science results, then shut up

3. Then Who Will Connect the Dots?



First grandchild, Sophie ïat age almost two years


