
This is the print version of the Skeptical Science  article ' Ice isn't melting', which can be found at http://sks.to/icemelt.

Global ice melt is accelerating

What The Science Says:
Ice mass loss is occuring at an accelerated rate in Greenland, Antarctica and globally from inland
glaciers. Arctic sea ice is also falling at an accelerated rate. The exception to this ice loss is Antarctic
sea ice which has been growing despite the warming Southern Ocean. This is due to local factors
unique to the area.

Climate Myth: Ice isn't melting
Thanks to a rapid rebound in recent months, global sea ice levels now equal those seen 29 years
ago, when the year 1979 also drew to a close. In fact, the rate of increase from September onward is
the fastest rate of change on record, either upwards or downwards. The data is being reported by the
University of Illinois's Arctic Climate Research Center, and is derived from satellite observations of the
Northern and Southern hemisphere polar regions (Daily Tech).

Figure 1 shows gravity satellite measurements of Greenland ice mass from April 2002 to February 2009
(Velicogna 2009). The blue line/crosses show monthly values of ice mass. The red crosses have seasonal
variability removed. The green line is the best fitting quadratic trend. The best fitting trend finds that
Greenland ice loss is accelerating at a rate of 30 Gigatonnes/yr2. Greenland's mass loss doubled over the 9
year period. More on Greenland...

Figure 2: Time series of ice mass changes for the Greenland ice sheet estimated from GRACE monthly
mass solutions for the period from April 2002 to February 2009. Unfiltered data are blue crosses. Data
filtered for the seasonal dependence using a 13-month window are shown as red crosses. The best-fitting
quadratic trend is shown (green line). (Velicogna 2009)

Figure 2 shows gravity measurements of land ice mass changes in Antarctica for the period April 2002 to
February 2009 (Velicogna 2009) . The blue line/crosses show the unfiltered, monthly values. The red
crosses have seasonal variability removed. The green line is the best fitting trend. Ice loss is accelerating at
a rate of 26 Gigatonnes/yr2. The Antarctic ice sheet plays an important role in the total contribution to sea
level. That contribution is continuously and rapidly growing.
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Figure 2: Ice mass changes for the Antarctic ice sheet from April 2002 to February 2009. Unfiltered data are
blue crosses. Data filtered for the seasonal dependence are red crosses. The best-fitting quadratic trend is
shown as the green line (Velicogna 2009).

Globally, glaciers are shrinking in area and thickness and the melt rate has accelerated dramatically since
the mid-1990s. The National Snow and Ice Data Center have calculated global change in glacier volume -
their results show glaciers are shrinking at an alarming rate. More on glaciers... 

Figure 3: Annual change in global glacier thickness (left axis, meters of water equivalent, m/yr) and
cumulative value (right axis, m), based on surface area-weighted mass balance observations. Dates of major
volcanic eruptions are shown, since stratospheric aerosols have a cooling effect on climate. Red arrow
highlights volume rate change (source: NSIDC) .

Global warming has a clearly observed, long term effect on Arctic sea ice. In fact, although climate models
predict that Arctic sea ice will decline in response to greenhouse gas increases, the current pace of retreat at
the end of the melt season is exceeding the models’ forecasts by around a factor of 3 (Stroeve 2007). More
on Arctic ice...
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Figure 4: September Arctic Sea Ice Extent (thin, light blue) with long term trend (thick, dark blue). Sea ice
extent is defined as the surface area enclosed by the sea ice edge (where sea ice concentration falls below
15%).

The one exception to this pattern of accelerating ice loss is Antarctic sea ice which has shown long term
growth since satellites began measurements in 1979. This is despite the fact that the Southern Ocean has
been warming faster than the rest of the world's oceans. Globally from 1955 to 1995, ocean have been
warming at 0.1°C per decade. In contrast, the Southern Ocean has been warming at 0.17°C per decade. Not
only is the Southern Ocean warming, it is warming faster than the global trend.

If the Southern Ocean is warming, why is Antarctic sea ice increasing? There are several contributing
factors. The hole in the ozone layer above the South Pole strengthens cyclonic winds that circle the Antarctic
continent. The wind pushes sea ice around, creating areas of open water known as polynyas. More polynyas
leads to increased sea ice production. Another contributor is changes in ocean circulation which cause less
heat is transported upwards from the deeper, warmer layer. Hence less sea ice is melted.

Figure 5: Surface air temperature over the ice-covered areas of the Southern Ocean (top). Sea ice extent,
observed by satellite (bottom). (Zhang 2007)

Intermediate rebuttal written by John Cook

Update July 2015:

Here is a related lecture-video from Denial101x - Making Sense of Climate Science Denial

[see video at this link.]
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The Skeptical Science website by Skeptical Science is licensed
under a Creative Commons Attribution 3.0 Unported License.
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Skeptical Science explains the science of global warming and examines climate
misinformation through the lens of peer-reviewed research. The website won the Australian
Museum 2011 Eureka Prize for the Advancement of Climate Change Knowledge. Members
of the Skeptical Science team have authored peer-reviewed papers, a college textbook on
climate change and the book Climate Change Denial: Heads in the Sand. Skeptical Science
content has been used in university courses, textbooks, government reports on climate
change, television documentaries and numerous books.

The Skeptical Science website by Skeptical Science is licensed under a Creative Commons Attribution 3.0 Unported
License.
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