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Global warming is unpaused and stuck on fast
forward, new research shows

A new papershows that global warming has continued over the past decade,
and been manifested in different ways

O Forget the pause button, global warming is stuck on fast forward. Photograph:
Eyebyte/Alamy
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New research by Kevin Trenberthand John Fasullo of the National Center for
Atmospheric Researchinvestigates how the warming of the Earth's climate
has behaved over the past 15 years compared with the previous few
decades. They conclude that while the rate of increase of average global
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surface temperatures has slowed since 1998, melting of Arctic ice, rising sea
levels, and warming oceans have continued apace.

The widespread mainstream media focus on the slowed global surface
warming has led some climate scientists like Trenberth and Fasullo to
investigate its causes and how much various factors have contributed to the
so-called 'pause’ or 'hiatus! However, the authors note that while the
increase in global temperatures has slowed, the oceans have taken up heat
at a faster rate since the turn of the century. Over 90 percent of the overall
extra heat goes into the oceans, with only about 2 percent heating the
Earth's atmosphere. The myth of the 'pause’ is based on ignoring 98 percent
of global warming and focusing exclusively on the one bit that's slowed.
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Nevertheless, the causes of the slowed global surface temperature increase
present aninteresting scientific question. In examining changes in the
activity of the sun and volcanoes, Trenberth and Fasullo estimated that they
can account for no more than a 20 percent reduction in the Earth's energy
imbalance, which is what causes global warming. Thus the cause of the slowed
surface warming must primarily lie elsewhere, and ocean cycles are the most
likely culprit.

Trenberth and Fasullo found that after the massive El Niifio event in 1998, the
Pacific Ocean appears to have shifted into a new mode of operation. Since
that time, Trenberth's research has shown that the deep oceans have
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absorbed more heat than at any other time in the past 50 years.

As arecent paper published in the journal Nature showed, the Pacific Ocean
in particular appears to be the key component of the climate's natural
internal variability, and the main culprit behind the slowed global surface
warming over the past 15 years. However, another important recent paper
by Kevin Cowtan and Robert Way showed that the global surface
temperature rise has not slowed as much as some previously thought; in fact,
the surface warming since 1997 happened more than twice as fast as
previous estimates.

Trenberthand Fasullo's new paper also casts doubt on the conclusions a few
recent studies that estimated the Earth's climate is less sensitive to the
increased greenhouse effect than previously thought. These studies have
been based on measurements of recent climate change, including the
warming of the oceans. Climate contrarians like Matt Ridley have of course
emphasized their results, because these few papers seem to suggest the
climate won't warm quite as much over the next century as climate scientists
previously thought.

However, the type of approach taken by these studies suffers from some
significant drawbacks. Mainly the size of the cooling effect due to human
aerosol pollution remains highly uncertain, and while the oceans have been
warming rapidly, just how rapidly is another unsettled question.

Previous estimates put the amount of heat accumulated by the world's
oceans over the past decade equivalent to about 4 Hiroshima atomic bomb
detonations per second, on average, but Trenberth's research puts the
estimate equivalent to more than 6 detonations per second. Trenberthand
Fasullo note that using their ocean heating estimate by itself would increase
the equilibrium climate sensitivity estimate in the paper referenced by Ridley
from 2°C to 2.5°C average global surface warming in response to a doubling
of atmospheric carbon dioxide, and using other more widespread accepted
values would bring the estimate in line with the standard value of 3°C. They
thus note,

"Using short records with uncertain forcings of the Earth system that is not in
equilibrium does not (yet) produce reliable estimates of climate sensitivity."

In any case, the main point of the paper is that global warming is stuck on
fast forward. Ice continues to melt, sea levels continue to rise, and the
oceans continue to warm rapidly. While the warming of global surface
temperatures has slowed somewhat, that appears to primarily be due to
changing ocean cycles, particularly in the Pacific. However, these changes
are mostlviust causing the oceans to absorb more heat. leaving less for the
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atmosphere. As Trenberth and Fasullo conclude,
"[Global warming] is very much alive but being manifested in somewhat
different ways than a simple increase in global mean surface temperature."
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The only reason that people have concentrated on land surface temperatures is because
this was the scope of a significant amount of scientific papers in the 1980s and 1990s.
I'm glad to see that they are eventually taking a more holistic approach.

Report

DanaNuccitelli Slidewinder 61 ™
CONTRIBUTOR

It's also the part of the climate where we have the best measurements, but our
ocean heat measurements are becoming much better now.

Report

rancidfessant DanaNuccitelli 24 ™
But even ECMWF who developed ORAS4 say this in their disclaimer.

There is large uncertainty in the ocean reanalysis products (especially in the
transports), difficult to quantify. These web pages are aimed at the research
community. Any outstanding climate feature should be investigated futher and
not taken as truth.

Perhaps wait a while until the ORAS4 product is deemed more reliable before using
it as input into other models and claiming the next big discovery in climate change?

Report
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Matthew2012 32
10 Dec 2013 10:06

The first point which needs to be hammered home is regardless of whether the warming
is slower than before or if it is being underestimated is that from 1998 - now still has
shown significant warming ~0.05C.

This is simple fitting of a best-fit line and is basic maths. It is not the case that this is
insignificant warming.

Second is that we were in a near equilibrium conditions a record high temperature
plateau would still be a massive distortion of the conditions we know.

Third, we can give an exact thermodynamic description of the Earth's energy budget via
measuring EM arriving and leaving. Unless these two are the same the Earth's climate
cannot be considered to have reached a new equilibrium. The only mechanism for an
equilibrium to arrive is when the energyinis equal to the energy out.

When a GHG is added to the Earth's atmosphere this reduces the amount of outgoing
energy at a particular range of frequencies via absorption. The only way that this extra
absorbed energy can be compensated for (with the same incoming energy( is to increase
the the remainder of the outgoing energy. This can only naturally be accomplished by
increasing the temperature of the planet.
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We know that there can be feedbacks which take centuries to filter through the system

accoding to the IPCC. So until we stop adding GHGs we cannot consider the climate to
be stable.

We know that the climate change cannot pause while we are adding more GHG and then
probably not for at least another 100 years afterward. How quickly we will see the rest
of the changes is up for debate the rest is not

Then we move onto points such as this could be an underestimate due to gaps in the
measurements of Arctic region. Or explanations as to how climate change is manifesting

itself.
Report
LochnessMunster Matthew2012 g M
from 1998 - now still has shown significant warming ~0.05C.
Nope.
The warming has averaged 0.12C per decade since 98.
Report
LochnessMunster LochnessMunster 71
Ooops
Damn those pesky decimal points.
I meant to say:
The warming has averaged 0.012C per decade since 98
More than twice as fast as previously thought.
Report
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