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As we enter 2015 . . . .
We are living through a unique and pivotal moment in human history and it is probably no
exaggeration to say that the 21 st Century will decide the fate of our species and our
civilisation.
The greatest dangers that we will have to face may well be self-inflicted and the impact of
human activity upon our environment could be amongst the most damaging.
As in previous years, the fact remains that CO 2 output continues to increase and there is no
convincing road map offered by political leaders for de-coupling our economy and the
billions of lives that depend upon it from processes that release greenhouse gases.
Given the uncertainties of climate models and the fact that we cannot yet know, in any case,
how high atmospheric CO2 is actually going to rise as a result of human emissions, it is hard
to see how, even with the best of possible intentions, policy makers can be preparing
meaningfully for future rising temperatures, higher sea levels or changes in weather
patterns.

Above: December 14, 2014. Sunrise over the Gulf of Mexico as seen from the International Space Station (Expedition 42),
orbiting at around 350 km above the surface of our planet. NASA/Terry Virts.

Through the winter
solstice of 2014.

Above: Lighting the candles for the carol
service in the historic chapel of Kings
College London. Dec 9, 2014.

The northern hemisphere experienced
its winter solstice on December 21.
Left, from top to bottom. On Dec. 5, a
nearly Full Moon rises over St Paul's
Cathedral, London. Classic view from
Waterloo Bridge. On Dec. 21, the date of
the winter solstice, the Sun sits low in the
sky at midday. View taken through trees
along Rush Common, Brixton Hill, South
London.
Without
vegetation
and
atmosphere obscuring our view, we could
have seen that the Sun sat against the
Milky Way, close to the direction of the
centre of our Galaxy. We would have seen
the major planets whose orbits lie inside
that of the Earth, Mercury and Venus,
immediately to the west of the Sun.
Below: It was the summer solstice down in
Antarctica. The NOAA south pole web cam
has been malfunctioning, but this was the
view on Dec. 14.

Arctic sea ice expands during the polar night – but its area remains below average.
As the summer wears on, the
extent of Arctic sea ice shrinks
each year to a minimum which
occurs around the middle of
September. Since the autumn
equinox, the floating ice cap
has been re-growing, but,
whilst its winter area has been
higher than in recent years, it
has remained just under the
1981 to 2010 mean. Even so,
conditions in the Arctic have
been essentially normal. The
1981 to 2010 November mean
was 10.99 million km2 and the
2014 mean was 10.36 million
km2 (94% the average figure).
This is because of a return to
near-average conditions in the
East Greenland, Barents and
Kara Seas. In contrast, the
Chukchi Sea was unusually ice
free for this time of year.
Source: National Snow and Ice Data Center, USA.

Exploring a possible link between the dwindling of Arctic sea ice in summer, severe
winters and a wavy jet stream.
Although the global trend is for increasing temperature, the last decade has witnesses severe winters
in the mid-latitudes of Eurasia and the USA. The National Snow and Ice Data Center (USA) website
reported on Dec. 2, 2014: “New research this year from Japanese scientists (Mori et al., 2014) provides
support for the hypothesis, put forward by Jennifer Francis of Rutgers University and Steve Vavrus of the
University of Wisconsin, that the warming Arctic is contributing to an increasing waviness of the jet
stream with the potential for more extreme weather events, including cold outbreaks in the lower 48
U.S. and Eurasia that have been seen in recent years. However, while there is some evidence of this
connection, it is not conclusive and many scientists remain skeptical of a link between Arctic sea ice and
mid-latitude weather.” Climate scientists expect the Arctic to be warming faster than the lower latitudes
and this is responsible for the rate at which the sea ice is dwindling (Screen & Simmonds, 2010; Serreze et
al., 2011). The new study indicated that the reduction of sea ice in the Barents-Kara Sea (BKS) has
doubled the chances of cold winters in central Eurasia. Mori, M. et al. (2014). Nature Geoscience 7: 869-873. Screen, J. A. & Simmonds, I.
(2010). Nature 464: 1334-1337. Serreze, M. C. et al. (2011). Glob. Planet. Change 77: 8596.

The authors suggested that although sea ice will continue to dwindle, severe winters might
only be a temporary consequence of climate change and that, as the world warms, they
might be less frequent by the end of this Century.
Below: Wintry conditions in Dulwich Wood, South London on January 21, 2013.

Above: Antarctic sea ice in the Weddell Sea. This photograph was taken On November 7, 2012, during the
final mission of NASA 2012 IceBridge Antarctic campaign. The DC-8 flew along routes previously flown in
2009, 2010 and 2011, enabling comparison between the state of the sea ice from year to year. At the same
time, the flight path intersected an orbit by the European Space Agency's ice-monitoring satellite,
CryoSat-2, with the satellite passing roughly 725 km overhead. This would allow calibration between
CryoSat-2 observations and IceBridge's radar altimeter. Credit: NASA/Michael Studinger.

Robots reveal that Antarctic ice floes are much thicker than expected.
Whilst the Arctic's floating cap of sea ice has been getting ever smaller for any given month, the sea ice
around the ice-bound continent of Antarctic has been expanding (apparently influenced by weather
patterns). Knowing how thick this sea ice might be is essential to improving our understanding of how it is
behaving. However, there is a serious problem for measuring the thickness of the ice floes, which is that
during the Antarctic's late winter, ships cannot penetrate into areas of heavy ice which tend to be found in
the interior of the pack ice and also near the coast. These areas tend to be explored in summer when the
pack ice is more open. Existing measurements have indicated that sea ice had an average thickness of
about 1 m. However, new measurements made by G. Williams of the Institute of Antarctic and Marine
Science, University of Tasmania and co-workers show that much of the ice must be significantly thicker.
They measured the thickness of 10 ice floes during spring time expeditions using autonomous underwater
vehicles in the near-coastal regions of the Weddell, Bellingshausen, and Wilkes Land sectors of Antarctica.
The greatest maximum ice draft was recorded in the Bellinghausen sector, namely 17.58 m. For those who
think in terms of feet, this is almost 60 feet thick – the height of a four or five-storey building!
They discovered that “Mean drafts range from 1.4 to 5.5 m, with maxima up to 16 m. We also find that,
on average, 76% of the ice volume is deformed ice. Our surveys indicate that the floes are much thicker
and more deformed than reported by most drilling and ship-based measurements of Antarctic sea ice. ”
This agrees with analysis of data of ice freeboard from NASA's Ice Cloud and land Elevation Satellite
(ICESat), which showed bands of thicker ice along the Bellingshausen/Amundsen coast (Xie et al., 2013)
and the Western Weddell (Yi et al., 2011; Kurtz & Markus, 2012), areas that are not accessible to ships in
spring.
Kurtz, N. T. & Markus, T. (2012). J. Geophys. Res. 117: C08025. Williams, G. et al. (2014). Nature Geoscience PUBLISHED ONLINE: 24 NOVEMBER 2014 | DOI:
10.1038/NGEO2299. Xie, H. et al. (2013). J. Geophys. Res. 118: 2438-2453. Yi, D. et al. (2011). Annu. Glaciol. 52: 4351.

B31

Amundsen Sea

Above: The huge iceberg B31 on November 22, 2014 as seen by the Moderate resolution Imaging Spectroradiometer on
NASA's Aqua satellite. B31 broke away from the Pine Island Glacier of West Antarctica between July and early
November 2013, and slid into Pine Island Bay, which is part of the Amundsen Sea. As measured on November 21, 2014,
it was B31 was 33 km long by 20 km wide. Large icebergs are not uncommon in the Southern Ocean and there are
often 30 to 40 icebergs larger than 18 km long.

West Antarctica: Ice loss into the Amundsen Sea has speeded up.
A new study of the rate at which glaciers are flowing from the West Antarctica
into the Amundsen Sea has combined data from four separate studies and
found that ice loss has speeded up dramatically in recent years.
The study, headed by Tyler Sutterley of the University of California at Irvine, concluded that over the
entire period 1992–2013, the mass loss was 83 ± 5 x 10 9 tonnes per year, and ice loss sped up throughout
this period by an average of 6.1 ± 0.7 x billion tonnes yr 2. In contrast, during the shared period of
observation, 2003–2009, the mass loss was 84 ± 10 x billion tonnes per year and this accelerated at a rate
of 16.3 ± 5.6 x billion tonnes yr2 (nearly 2.7 times faster). For the period 2003–2011, mass loss took place
at an average of 102 ± 10 billion tonnes per year, and throughout that time, it accelerated at an average
of 15.7 ± 4.0 billion tonnes yr2 (nearly 2.6 times faster).
The studies from which data were drawn were ICESat and Operation IceBridge laser altimetry, Envisat radar altimetry,
GRACE time-variable gravity, RACMO2.3 surface mass balance, ice velocity from imaging radars and ice thickness from
radar sounders. Sutterly, T. et al. (2014). Geophys. Res. Lett. http://doi.org/xms

Rising temperatures – defending the 2oC target.
The concentration in the atmosphere of the greenhouse gas CO 2 is presently crossing the threshold of
400 ppm. If we could arrest it at this level, we could keep the probable temperature rise by the end
of the Century to within 2oC, the nominal target to avoid dangerous climate change. With CO 2
emissions continuing to rise year by year, however, it appears unlikely that the target will be met. In
PM 32, we reported that two USA scientists, David Victor and Charles Kennel, had challenged the
hallowed target of restricting the total temperature rise brought about by human release of
greenhouse gases to 2oC (Nature 541: 30-31). This, they argued, was unrealistic and less helpful than
using a broad range of indicators of planetary health. The oceans, for example, may take up most of
the Earth's excess energy and warm while, at the same time, the Earth's mean surface temperature
does not rise. In Nature's correspondence section (Nature 514: 434) Michael Oppenheimer of
Princeton University (New Jersey, USA) responded that “On the basis of 40 years of science and
policy research, there are good reasons why this temperature is the favoured indicator.” Also, “As
for ocean heat content, its trend experiences interruptions much like the global mean temperature,
and bears no direct relationship to most impacts and risks.” Rising mean surface temperature, he
stressed, was more directly relevant to impacts on people and ecosystems. H. Damon Matthews of
Concordia University (Montreal, Canada) agreed, noting that global mean temperature can be
related to changes in local climate. He considered, “Now that the international community has
finally coalesced around the 2oC goal, compelling reasons are needed to interrupt this momentum.”

Seasons in South East England

November, 2014

Above: As evening fell on Nov. 15, 2014, a mist rose to engulf
sheep in a field opposite Saxten's & Cage's Wood, Kent.

The UK's 5th warmest November on record.
Winds from the south brought warm temperatures to large
parts of Europe, including the UK and the provisional mean
temperature for the UK was 7.6 oC (1.4oC higher than the
1981-2010 average). Sunshine was around normal, and so
too was rain fall, but some areas of the UK, including the
south, saw about twice as much rain as normal. The record
goes back to 1910.
The UK's Met Office reported that: “The generally unsettled
and mild theme of October continued through most of
November, with only short periods of drier weather. Low
pressure was often over or to the west of the UK for the
first half of the month bringing rain and strong winds at
times. However, with these winds frequently from a
southerly direction, the month again saw well above
average temperatures.”
Left: Nov. 4, 2014. Fungi rise around the felled stump of a tree
in Belair Park, West Dulwich. Nov. 5: A Full Moon looks down
through the trees of an old orchard and upon a public fireworks
display at New Ash Green, Kent. This is a traditional month for
bonfires (or, as here, an old-fashioned fire-place on Nov. 30).
Below: Looking westwards up the Thames from a vantage point
close to the 0o meridian on the afternoon of Nov. 9, The Sun is
glinting off the glass of the 180 m “Gherkin” building in
London's financial district (30 St Mary Axe).

Above: A crop of fly agaric (Amanita muscaria) rose through a
ground cover of lichen in Beacon Wood, Kent (Nov. 9, 2014).
A. muscaria is often found in association with birch, as in
Beacon Wood, but also with pine, spruce, fir and larch and
various other trees. More familiar-looking, rather less mature
specimens of this poisonous fungus are shown on last page.

The first day of the month saw UK's maximum
temperature of 18.7oC at Writtle in Essex. Rain was
widespread in central and southern England on Nov. 2,
with 12 mm received at Heathrow. Rainy episodes
continued in the SE for the next few days, Nov. 3 and 4
saw 9 mm and 17 mm respectively at Heathrow.
There was thunder in Kent in the early morning of Nov.
5, but the traditional fireworks and bonfire night saw
no rain received at Heathrow and Nov. 6, which saw the
temperature fall to near-freezing at Heathrow, began
with widespread frost. Wet and windy conditions
affected many areas on Nov. 7, when 9 mm of rain fell
at Heathrow and gusts of over 95 km per hour were felt
in the south. Nov. 9 and 10 were dry at Heathrow, but
rain commenced again and on Nov. 12, some 4 mm were
received at Heathrow. Nov. 14 saw 12 mm and Nov. 17
saw 7 mm.
Right: Top to bottom: Sunset behind Saxten's and Cage's Wood,
Kent (Nov. 9). Remembrance Day (Nov. 11), West Norwood, S.
London. The memorial is sited close to the impact of a V2
rocket in WW II. A dense early evening mist filling a valley
near Hartley Bottom (Nov. 15). Looking along a hedgerow
near west Kingsdown (Nov. 22).
Below: A view over Britain from the NOAA-19 satellite on Nov.
18 at 13:21 GMT. Courtesy Geoff Hamilton. Fallen leaf frosted
to car windscreen (Nov. 25, 2014).

The UK's Met Office reported that, “A band of
rain edged slowly east on the 23rd with parts
of the south-east remaining wet all day; over
20 mm was recorded in London and Essex.”
According to WeatherOnline, Nov. 23 saw no
less than 27 mm of rain at Heathrow. The
temperature fell to -4oC at South Newington
in Oxfordshire, whilst Heathrow recorded a
temperature below 0oC. Nov. 26 saw the UK's
lowest temperature of -4.6 oC at Cromdale
(Moray). About 6 mm of rain fell on each of
the days Nov. 25, 26 and 27 at Heathrow. The
Met Office reported that: “After early fog on
the 29th, many areas were cloudy, with
isolated showers in the east, but it was very
mild with 15.7oC at Hampton (Greater
London) and Otterbourne (Hampshire). The
30th was a mainly dry day with sunny spells.”
SE and central S England, mean max. temp.: 11.9oC
(1.3oC); mean min. temp.: 6.2 oC (2.0oC). Hours of
sunshine: 58.9 (82%). Rain: 139.6 mm (160%).
Anomalies re. 1981-2010 norm in brackets. Source
for weather summaries: Met Office online reports.
Heathrow data from WeatherOnline.
Left: A view across an autumnal Sydenham Hill
Wood, Southwark, South London on Nov. 15. The
large buildings are located at Canary Wharf on the
far side of the River Thames (not visible in this
picture) at Tower Hamlets. The tall building with a
pyramidal top is One Canada Square, which, at 240
m, was the UK's tallest building from 1990 to 2010.
The draped stem with red berries belongs to black
bryony (Tamus communis). Saxten's & Cage's Wood,
Kent. Candlesnuff fungus, Xylaria hypoxylon, fruits
in Saxten's & Cage's Wood. Appearing throughout
the year, this fungus is most noticeable in autumn
and winter. Water droplets caught by a spider's
web. West Norwood, South London (Nov. 26).
Below: Dew lies on the grass in Dulwich Park,
South London (Nov. 4). A beech tree stands beside
a path covered by autumn leaves in Saxten's &
Cage's Wood. A hedge of hornbeam (Carpinus)
catches the last rays of sunlight on the final day of
November. South London.

Global climate: Not the warmest ever
November, but the 7th warmest on record.
According to the monthly report from the USA's National
Oceanic and Atmospheric Administration, November 2014
was yet not another record-breaking month, but it did
rank amongst the very warmest. The hottest November
in the record since 1880 was last year's.
NOAA reported that: “Warm southerly winds persisted
during November across much of Europe, contributing to
especially warm temperatures for this time of year. . . .
Austria had its warmest November since national records
began in 1767 (248-year period of record), with a
temperature 3.8°C . . . above the 1981–2010 average,
beating the previous warmest November of 1926 by
0.4°C (0.7°F). . . . Switzerland also observed its
warmest November since national records began in 1864,
with a monthly temperature 3.3°C (5.9°F) above the
1981–2010 average, surpassing the previous warmest
November of 1994. The unusual heat for this time of
year brought blooming flowers and ripe strawberries,
according to MeteoSwiss. November 2014 tied with 1953
as the third warmest November for Denmark since
national records began in 1874, behind only 2006 and
1938. The average minimum temperature was record
high, while the average maximum temperature was
fourth highest on record. Unless December is
exceptionally cold, Denmark is on track to list 2014 as
its warmest year on record.”
Down in the southern hemisphere, where, of course,
November is one of the warmest months of the year,
Australia experienced its highest mean November
temperature on record, some 1.88oC above the norm.
For the world's land and ocean combined, the mean
temperature for November 2014 was 0.65 ± 0.07 oC above
the 20th Century mean of 12.9 oC. On land, it was the 13 th
warmest (2010 was warmest) at 0.82 ± 0.11 oC higher than
the norm, but the world's oceans, taken by themselves,
did experience a record-breaking November at 0.59 ±
0.04oC above the norm.

A fossil living beside the street.
Right: The brilliant yellow autumn foliage of Ginkgo biloba (or
maidenhair tree) on a street in West Norwood, South London.
This is an ornamental, not a native tree. Described by Carl
Linnaeus (1707-1778) in 1771, it is a so-called “living fossil,”
the only representative of an ancient group of trees, which can
be traced back 270 million years into the Permian period. Its
closest relations are the cycads (or tree ferns). Ginkgos evolved
their largest number of species about 144 million years ago in
the Cretaceous. Ginkgo biloba appears to have been native to
SW China, where it was cultivated from wild populations by
buddhist monks around the year 1100. By around 1192, its
seeds had reached Japan, where the supposedly extinct tree
was discovered in 1691 by the German naturalist Engelbert
Kaempfer (1651-1716).
Tang, CQ; al, et (2012). "Evidence for the persistence of wild Ginkgo biloba (Ginkgoaceae)
populations in the Dalou Mountains, southwestern China". American Journal of Botany 99 (8):
1408–1414. doi:10.3732/ajb.1200168. PMID 22847538.

In the Northern Hemisphere, the
combined mean temperature for land
and ocean was 0.72 ± 0.08 oC above the
norm (9th warmest after 2010). Land
areas, at 0.75 ± 0.13oC above the norm,
were only the 16th warmest on record
(2010 was warmest), and oceans at
whilst the oceans in this hemisphere
were the warmest on record at 0.70 ±
0.06oC above the mean.
In the Southern Hemisphere, the
combined land and ocean temperature
(0.59 ± 0.06oC above the norm (2009
was warmest), land temperature (0.98 ±
0.12oC above the norm, warmest was
2009) and oceans (0.52 ± 0.04 above the
norm, warmest was 1997) all rated as
the 3rd warmest on record.

“The combined global land and
ocean average surface temperature
for the year-to-date (January–
November) was 0.68oC (1.22oF)
above the 20th century average of
14.0oC (57.2oF), the warmest such
period on record.”
[Source: NOAA National Climatic Data Center, State of
the Climate: Global Analysis for November, 2014,
published online. Data provisional.]

Above: Sunset over S. London on November 29, 2014.

The archetypal toadstool.
The appearance of the fungus Amanita muscaria as
shown on page 7 may be unfamiliar to some readers. The
photo (left), also taken in Beacon Wood, near Bean in
Kent (October 23, 2010), shows the better known red
and white spotted toadstool form – which is an earlier
stage in the life cycle. It emerges from the ground as a
white, egg-shaped mushroom, develops into the spotted
red toadstool and then flattens out as it matures.
Molecular studies suggest that it may have originated
back in the Tertiary in the region of Beringia (Bering
Strait, Bering Sea and Chukchi Sea), then expanded its
natural range through boreal and temperate Eurasia and
North America. During the low sea levels of the ice ages,
Berigina existed as a land bridge between Siberia and
Alaska.
This research confirmed that A. muscaria actually embraces a number of similar and closely related species. It has
been introduced to New Zealand, Australia, South America and South Africa. Geml J. et al. (2006). Molecular Ecology 15: 225–239.
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