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More secrets of the Greenland Ice Sheet.
The snow and ice of Greenland and the Arctic Ocean gleam
brilliantly in the sunshine in this image taken on April 20, 2016,
16:34:46 GMT by the NASA/NOAA DSCOVR satellite looking back on
our world from 1.5 million km away.

March 2016 was the world's warmest March on record - see page 9.

As spring 2016 sees the Sun rising higher over Greenland, we look back on
events during last year's melting season.
During July, 2015, high pressure conditions
affected the whole of Greenland and the NW
became particularly warm. July saw a surge in
melting on the surface of the ice cap.
The USA's National Snow and Ice Data Center reported
that: “Surface melting was significantly more frequent
and more extensive than average on the Greenland Ice
Sheet in July, especially around the northwestern
coast.” The surge followed a cool episode with slow
melting.
A warm summer followed reduced winter snowfall. NSIDC
summed up the events of the summer: “Surface melt extent
on the Greenland Ice Sheet in 2015 was greater than
average in northwestern and northern Greenland, and
average to below-average levels along the western and
southeast coast. The main features of the 2015 season were
a slow start, with cool conditions in central and
southeastern Greenland in June, a surge in melting in late
June and all of July as very warm conditions prevailed
along the far northern and northwestern coast, and an
average August pattern, with a late surge of southeastern
melting at the end of the month extending into early
September. At the peak in early July, over 50% of the ice
sheet experienced surface melting.” In late July, the melt
rate fell below normal.

Overall, taking the sum of the area of surface melt
for each day for June, July, and August, this year
was “fairly typical for the past decade’s summers
in Greenland.”
A chart of temperature anomalies ( oC) at the 700 mb level
(about 3 km altitude). Near Qaanaaq (or Thule) in the NW,
temperatures were around 3.5oC higher than normal.
Meanwhile, in the SE, near the Helheim Glacier, they were
1.5oC higher (NSIDC courtesy NOAA/ESRL Physical Sciences
Division).

The most dramatic news from Greenland in 2015 was a new and massive
break-away event from the Jakobshavn Glacier in mid-August.
This glacier has been retreating at an ever-increasing rate in recent years (see diagram above
from the Arctic Sea Ice Blog).

“The calving events of Jakobshavn are becoming more spectacular with time,
and I am in awe with the calving speed and retreat rate of this glacier” Eric
Rignot, glaciologist at NASA's Jet Propulsion Laboratory.
The glacier drains 6.5% of the Greenland ice cap and is responsible for 10% of the icebergs
entering the sea from Greenland. In recent years, the front which which iceberg calving
takes place has been retreating at around 600 m per year. In summer 2012 the glacier was
moving at 17 km per year (46 m a day). Researchers flagged this up as a major acceleration:
“These new data reveal large seasonal speedups, 30 to 50 % greater than previous
summers. At a point a few kilometres inland from the terminus, the mean annual speed for
2012 is nearly three times as great as that in the mid-1990s, while the peak summer
speeds are more than a factor of four greater.” Joughin, I. et al. (2014). The Cryosphere 8: 209–214.
Jakobshavn may have added 1 mm to sea level between between 2000 to 2010 (4% of the
global total). There have been varying estimates of the volume of ice in the 12.4 km2
breakaway iceberg. If it were 1.4 km thick, the volume would have been 17.5 km3.

The Jakobshavn glacier, which is probably the Northern Hemisphere's main contribution to
global sea level rise, is widely suspected to have been the parent of the iceberg that sank
the Titanic in 1912.

Antarctica: Huge icebergs break away from the Nansen Ice Shelf.

This spring, as darkness was falling over the ice-bound continent of Antarctica, satellite
images caught two great icebergs, the largest named C33, breaking away from the Nansen
Ice Shelf. Depite a crack across the ice shelf having been spotted as early as December 2013,
opposite sides of the crack remained attached on April 6, 2016. On April 7, the Moderate
Resolution Imaging Spectroradiometer (MODIS) aboard NASA's Terra satellite revealed that
the ice shelf had given way along this line of weakness. NASA's Earth Observatory Image of
the Day website (April 13, 2016) quoted Ryan Walker of NASA’s Goddard Space Flight Center:
“But why did the crack finally give out? According to Walker, summer melting probably
helped weaken and break up the shelf fragments and sea ice (the mélange) within the
crack, which acted like glue to keep the bergs attached. Summer melt also could have
helped the deeply fissured ice to break further, completing the crack across the shelf.”

The site re-assured readers: “Walker emphasized that this is
routine iceberg calving - there are indications that similar events
occurred there in the 1960s - and not a collapse of the ice shelf.”
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Seasons in South East England

March, 2016

Above: Looking across to central London from a
vantage point on Dawson's Hill Southwark, South
London. Rain storms loom over and beyond the city.
Taken on the afternoon of March 6, 2016.

This was another month that was
sunnier and warmer than usual, but
also significantly wetter.
According to provisional figures released by
the UK's Met Office, the mean temp. for the
UK as a whole was 5.3 oC (0.2oC higher than
the 1981-2010 norm) and there was 115%
sunshine. On the other hand, although the
UK's rainfall total was 91% of the norm: “it
was generally wetter than average in central
and eastern England, mainly due to two very
spells (8th to 9th and 27th to 28th).”
The first day of the month saw rain arrive
from the SW, but it cleared Kent during the
afternoon. Storm Jake passed over on March
2, but it's true impact was felt to north and
to the SW.
Right: DSCOVR image (NASA/NOAA) of the Earth on
March 2 at 12:58:43 GMT. Daffodils on a dull
afternoon and a bed of reeds (Phragmites australis),
on the margin a lake in Dulwich park, South London
(March 6, 2016). Flowers of lesser celandine
(Ranunculus ficaria) catch the afternoon Sun beside
the road in West Norwood, South London.

Above: March 13. Cherry and magnolias in
flower (West Norwood, South London), when
skies were clear and the weather sunny. The
Sun sets behind the trees of Belair Park, South
London on March 20, the day of the vernal
equinox.

March 8 saw widespread frost. The Met
Office noted a temperature as low
-7.1oC at Benson in Oxfordshire. This
day also saw Heathrow's lowest
temperature, around -1.5oC. There had
been scant amounts of rain during the
early days of March, but after rain set in
during March 8, there was a major
downpour at Heathrow on March 9,
when around 23 mm of rain fell. This
was due to the passage of an unnamed
storm. The DSCOVR image below (NASA
-NOAA) shows weather conditions on
March 8, 2016 at 12:39:58 GMT.
Left: March 22. Passiontide service at King's
College London, in the Strand. The Moon, a
day off Full, beams down through the bare
branches of London plane beside the Thames.
The ecclesiastical calendar uses an imaginary
Moon, but the practice is for Easter to take
place on the first sunday after Full Moon in the
period March 22 to April 25 (first Full Moon
after the spring equinox). Easter fell early this
year on March 27. On the night of March 24,
rain allowed only a smudgy view of the road
from the top of a London bus. The afternoon
of March 25 was sunny. Greening fields were
flanked by hedgerows that were still sere at
West Kingsdown, Kent.

Above: March 25, 2016. Early blue bells and wood
anemones on margins of Saxten's and Cage's Wood, Kent.
Daffodils and primroses in the churhyard of St' Peter's and St.
Paul's Church at Ash, Kent.

March 10 saw the UK's lowest temperature of -8.1 oC
at Altnaharra (Sutherland), whilst, at Heathrow the
highest temperature was around 9.5 oC and the
minimum around 5.5oC. On March 17, the UK's
maximum temperature of 18.7oC was recorded at
Braemar (Aberdeenshire), but the temperature rose
no higher than 12oC at Heathrow. Heathrow's
maximum temperature for the month was recorded
on March 25, and exceeded 15 oC. On March 28,
associated with Storm Katie, a gust of 148 km per
hour was experienced at the Needles Old Battery
(Isle of Wight). The period March 24 to 29 was wet.
At Heathrow, roughly 4 mm on March 24. 25 and 26
with 14 mm on March 27, falling to 7 mm on March
28 and 5 mm on March 29.
SE and central S England, mean max. temp.: 10.0 oC
(0.5oC); mean min. temp.: 2.1oC (0.0oC). Hours of
sunshine: 137.0 (120%). Rain: 86.8 mm (139%). Anomalies
re. 1981-2010 norm in brackets. Source UK Met Office.
Regional climate reports from UK Met Office; Heathrow
data from WeatherOnline.
Left: After the passage of rain, the Sun gleams brilliantly
in a roadside puddle and beams through the window of All
Saint's Church West Dulwich, South London, on Easter
morning (March, 27). On the afternoon of March 28, a
rainbow appeared after a shower, which had included
hailstones, and storm clouds passed over South London.
The DSCOVR image (NASA/NOAA) below (March 28, at
11:01:17 GMT) shows Storm Katie in the vicinity of UK.

A victim of Storm Katie.
Intense weather was experienced in South
East England on the night of March 27/28,
2016, with howling winds and the rattling
of loose roof tiles.
At left is a decades-old tree (Prunus spp.)
almost completely uprooted and brought
down in the storm. Belair Park, South
London. Photo taken on April 10, 2016.

The Aurora Borealis in early March.
Forecasters at the USA's National Oceanic and Atmospheric Administration issued alerts in early March
that there was a 50% probability of our planet encountering what is known as a Co-rotating
Interaction Region in the solar wind. CIRs are zones where fast moving streams of particles emitted
by the Sun meet slow-moving streams and particles, “pile up” and create shock waves in the highly
tenuous solar wind. The Earth was subject to geomagnetic disturbances and particles cascaded down
the Earth's magnetic field lines into the upper atmosphere (above 90 km) causing the auroral glow. On
March 7, the website for Spaceweather.com reported that: “A stream of high-speed solar wind is
buffeting Earth's magnetic field, and this is causing geomagnetic storms around the Arctic Circle. So far,
Northern Lights have descended as far south as Germany in Europe and Massachusetts in the USA. Skies
over much of England turned green, too.”
Green (the dominant hue here) is a commonly seen colour. Incoming charged particles can transfer
energy to nitrogen molecules, which, in turn can collide with oxygen atoms, which emit the energy as
greenish light with a wavelength of 5,577 Å.
The image at top left was taken with the day-night band (DNB) of the Visible Infrared Imaging
Radiometer Suite (VIIRS) aboard the Suomi National Polar-orbiting Partnership satellite acquired this
nocturnal view of Britain, Ireland, Iceland and Norway on March 7, 2016 (NASA Earth Observatory image
by Jesse Allen). The photograph at right was taken on March 9 By our Assistant Editor Penelope
Stanford, north of Tromsø, amongst the Norwegian islands and fiords (69 o38'N). The stars of the Great
Bear and Arcturus are visible in the upper centre of the image.

Global climate: March 2016 – the third record-breaking month of 2016.
The USA's National Oceanic and Atmospheric Administration has reported that: “The combined average
temperature over global land and ocean surfaces for March 2016 was the highest for this month in the
1880–2016 record, at 1.22°C (2.20°F) above the 20 th century average of 12.7°C (54.9°F). This surpassed
the previous record set in 2015 by 0.32°C / (0.58°F), and marks the highest monthly temperature
departure among all 1,635 months on record, surpassing the previous all-time record set just last month
by 0.01°C (0.02°F). Overall, the nine highest monthly temperature departures in the record have all
occurred in the past nine months. March 2016 also marks the 11 th consecutive month a monthly global
temperature record has been broken, the longest such streak in NOAA's 137 years of record keeping. ”

The record used by NOAA began in 1880.
As with the previous month, the figures for land
plus ocean and land and ocean taken by themselves
for both the Earth as a whole and for each
hemisphere were the warmest in the 137 year
record. For the world as a whole, the combined
mean for land and ocean taken together was 1.22 ±
0.14oC higher than the 20th Century average. The
oceans were 0.81 ± 0.14oC warmer than their mean,
whilst land areas were 2.33 ± 0.01oC warmer.
In the N. Hemisphere, the combined mean
temperature for land and ocean was 1.53 ±
0.13oC, with the oceans 0.79 ± 0.13oC above the
norm for March. The land was 2.72 ± 0.16oC
above the norm. In the S. Hemisphere, the mean
combined land and ocean temperature was 0.90 ±
0.14oC, the ocean 0.83 ± 0.15 oC and the land
1.31 ± 0.15oC, above their norms for this month.

Planet Earth at the Northern Hemisphere's spring equinox.
The DSCOVR image of the Earth was taken on March 20, 2016 at 09:31:56 GMT. NASA/NOAA. This was the day
when (clouds permitting) the North Pole has its first sight of the Sun, whilst the Sun set at the South Pole. The
actual moment of the equinox was at 04:30 GMT (before the Sun had risen in Britain).

NOAA reported that during March 2016 strong El Niño (warm phase) conditions weakened in the
central and eastern Pacific Ocean, but “Record high sea surface temperatures across most of the North
Indian Ocean, along with parts of the central equatorial and southwest Pacific, contributed to the March
warmth. Additionally, most of the eastern and central Pacific, large parts of the western and southern
Atlantic, the southeastern Indian Ocean, and much of the Arctic Seas were much warmer than average.”
Source: NOAA National Climatic Data Center, State of the Climate: Global Analysis for March, 2016. Published online.
Data provisional.

A patch of woodland begins to turn green at West Kingsdown, Kent. March 25, 2016.

