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1.

I am providing testimony in my individual capacity and not as a

representative of any institution in which I am affiliated. The information
and opinions herein are not necessarily those of any institution in which I
am affiliated or those of any party to the present litigation.

This

declaration is being offered as an aid to the Court’s deliberations as to
whether this case should be directly reviewed as presenting an urgent issue
of broad public import.
2.

I direct the NASA Goddard Institute for Space Studies in New

York City and am an Adjunct Professor of Earth Sciences at Columbia
University’s Earth Institute. I was trained in physics and astronomy in the
space science program of Dr. James Van Allen at the University of Iowa.
I received my Ph. D in physics in 1967. Since the mid-1970s, I have
focused on computer simulations and studies of the Earth’s climate for the
purpose of understanding the human impact on the global climate. I was
elected to the National Academy of Sciences in 1995.
3.

In recent years, my research has focused on the danger of passing

climate tipping points that would yield a different planet from the one on
which civilization developed. As part of my work, I have outlined steps
that are needed to stabilize climate, with a cleaner atmosphere and ocean.
4.

Global climate change is a phenomenon that is already

undermining human and natural systems, causing loss of life, and pressing
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species to extinction. Unless arrested by effective and immediate action,
climate change will produce calamitous consequences for humanity and
nature alike, as tipping points are reached and points of no return are
crossed.
5.

Paleoclimate research I have conducted establishes that for most of

the Holocene period – the period of the most recent 10,000 years – the
Earth’s climate, though highly variable on a regional basis, has been
characterized by reasonably constant mean global temperatures. This
constancy enabled the Greenland and Antarctic ice sheets to remain in
near mass balance, sea levels to be relatively stable, species to diversify,
and civilization to develop. For a more thorough discussion of this
process, see James Hansen et al, Scientific Case for Avoiding Dangerous
Climate Change to Protect Young People and Nature (attached to this
Declaration as Exhibit 1).
6.

The CO2 concentration in the atmosphere, approximately 392 parts

per million (ppm), is now at a level not seen on Earth for at least 3 million
years.

Unless CO2 emissions are drastically reduced, carbon dioxide

concentration in the atmosphere could reach 400 ppm by 2016.
7.

The best available current science establishes that today’s global

mean temperature is already close to or into the dangerous zone.
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8.

Maintaining a climate that resembles the Holocene epoch, the

world of a relatively stable climate system under which civilization
developed, requires rapid reduction of fossil fuel CO2 emissions and
reforestation.
9.

Atmospheric CO2 concentrations passed the level that is estimated

to be safe in the long term in approximately 1988.

Global mean

temperatures now exceed the Holocene peak and unabated fossil fuel
emissions continue to drive the Earth increasingly out of energy balance.
10.

Unless action is undertaken without further delay to return the

atmospheric concentration of CO2 to 350 ppm by 2100, Earth’s climate
system will be pressed toward and past points of no return. Effective
action remains possible, but delay in undertaking sharp reductions in
emissions will undermine any realistic chance of preserving a habitable
climate system.
11.

The appellants’ requested injunctive relief in this case, that the

sovereign government defendants prepare an emissions reduction plan that
includes a cap on CO2 emissions at 2011 levels by 2012, and emissions
reductions thereafter by a minimum of 6% annually, is consistent with the
current scientific understanding of what is minimally needed to avert truly
dangerous climate change and to preserve the physical status quo of a
habitable climate system for future generations.
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12.

Further delay of meaningful action to address climate change

vastly increases the risk of irretrievable damage to the climate system.
Delaying action to return the atmospheric CO2 concentration to
approximately 350 ppm by the end of the century may doom the prospect
of stabilizing the Earth’s climate system and mitigating human suffering.
13.

Action must be undertaken to restore the atmosphere’s safe level of

CO2 concentration to 350 ppm to avert any avoidable additional warming
that may drive the climate system past tipping points that would require
humanity to transition to life on a very different planet.
14.

There are two primary reasons to draw down CO2 concentrations

to 350 ppm. First, a substantial share of any additional infusion of CO2
lasts in the atmosphere for centuries (and while there, continuously acts to
further heat the planet). Accordingly, Earth’s temperature response to the
“radiative forcing” effect of the higher atmospheric CO2 concentration is a
function of not only recent emissions but the persisting share of prior
emissions. Second, as a consequence of the long-lived nature of CO2 and
the fact that human derived emissions have already caused a substantial
overshoot of the long-term safe atmospheric concentration level, any
substantial delay in undertaking effective action would render it
impossible to return the atmospheric CO2 concentration to 350 ppm within
this century.
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15.

An abrupt cessation of all CO2 emissions, whether in 2012, 2020

or 2050 is unrealistic, in part because industry, other business, and
consumers alike need time to retool and reinvest in emission-free
alternatives to fossil fuels. Accordingly, I have worked with others to
propose a glide path to secure an atmosphere whose CO2 concentration is
no higher than 350 ppm. The plan requires emission reductions of 6%
annually, coupled with a program of reforestation to remove CO2 from the
atmosphere. This will achieve the goal of restoring the atmosphere to
approximately 350 ppm if the plan is commenced without delay, and then
adhered to.
16.

To demonstrate the urgency of the issue at hand, the required rate

of emissions reduction would have been about 3.5% per year if reductions
had started in 2005, while the required rate of reduction, if commenced in
2020 will be approximately 15% per year.

Therefore, the critical

component of any emissions reduction program is the date at which the
phase out of fossil fuel emissions begins.
17.

It is my professional opinion that government action to reduce

emissions in line with our best scientific knowledge is urgently required.
In particular, the failure to commence CO2 reductions without further
delay, and to undertake other measures consistent with the prescription
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stated herein, would consign our children and their progeny to a very
different planet, one far less conducive to their survival.

I swear under penalty of perjury under the laws of the State of Washington
that the foregoing is true and correct.
DATED this 13th day of April, 2012,

Dr. James Hansen
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