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As new research reveals disquieting details of warming
in the Arctic, there are fears that Trump will cancel a
vital 2018 space mission designed to monitor polar ice.
NASA's Operation IceBridge, a series of aerial surveys of the Arctic and
Antarctic, was set up to bridge the gap between the demise of IceSat in
2009 and the launch of IceSat-2. Originally intended for 2015, this is now
scheduled for 2018. The future of this mission is in doubt, because
President Trump seeks to close down NASA's Earth observation role, but
there are doubts also about whether he has the political support to do so.
May 8, 2017: The shadow of a NASA P-3 plane flying a mission for NASA's Operation IceBridge falls
across an Arctic iceberg. Image Credit: NASA/Joe MacGregor.

Warming in the Arctic has been twice as fast as the global trend and the
last three winters have seen temperatures approaching 0oC at the Pole.

The trend towards an increasing warming in the Arctic has been explored in a paper
published earlier this month in the journal Geophysical Research Letters. The lead
author was Robert Graham of the Norwegian Polar Institute The work, entitled
“Increasing frequency and duration of Arctic winter warming events,” shows how,
over recent decades, warm events, when winter temperatures exceed -10 oC (20oC
above the mean), have become more frequent and have lasted for longer. The trend
is associated with greater storminess bringing warmer air. They break up older ice
and prevent new ice forming. When they bring snow, this can insulate the ice
underneath from the polar cold and this reduces ice re-growth following storms.
Reference: Graham, R. et al. (2017).Geophys. Res. Lett., 44, doi:10.1002/2017GL073395
Graphic credit Robert Graham and American Geophysical Union.

Arctic sea ice continues its long term trend to shrink and grow thinner.
Could 2017 be on track to see the smallest summer sea ice minimum on record?
Could this even be the year that the floating cap of sea ice effectively disappears,
allowing the Arctic Ocean to absorb a massive input of energy from the Sun and
causing an abrupt jump in climate? Some scientists are already predicting that this
will not be a record year.

The chart at upper left
was down-loaded from
the USA's National Snow
and Ice Data Center
website on July, 28,
2017.
Annual ice minima take
place in September at
the end of the summer
and before the autumn
cold allows sea ice to
expand again.
NSIDC cites the lowest
observed minimum as
3.39 million km2, on
Sept. 17, 2012, followed
by Sept. 10, 2016 (4.14
million km2) and Sept. 8,
2007 (4.15 million km2).

The chart at lower left
plots changes in the
estimated thickness of
Arctic sea ice. PIOMAS
is the Pan-Arctic Ice
Ocean Modeling and
Assimilation
System
(Univ. of Washington
Polar Science Center).
Nevan's Arctic Sea Ice
Blog noted that June
had seen ice loss at
below the average rate
for the last decade.
“At the end of May the
difference between 2012
and 2017 was 1481 km 3
(a month earlier it was
2412 km3 even), and now
it's just 131 km3.”

Above: The anomaly in the volume of Arctic sea ice compared to the period 1979 to 2016 and
the long-term downward trend in ice volume. Published by the Polar Science Center.

Despite the ominous look of the recent charts produced by NSIDC and
PIOMASS, the message from melt ponds is that this coming September
will not see an unprecedented loss of sea ice.
During the summer, sea ice routinely develops melt ponds at the surface and the fate of the
sea ice in any particular year may be predicted by observing the extent of these ponds in
the month of May.

An email from Dr. David Schröder of the University of Reading, summarising the
situation this year, was quoted by the Arctic Sea Ice Blog:
“We predict the September Arctic sea ice extent 2017 to be slightly larger than
last year: 5.0 +/- 0.5 mill. km2. In spite of the lowest Arctic ice volume in
April . . . melt pond fraction in May is the second lowest of the last 10 years in
our simulation with the sea ice model CICE. . . . Stronger melting and pond
formation only occurred north of Canada and some parts of the Beaufort Sea.
Otherwise the pond fraction is very similar to May 2013. Below average air
temperatures (with respect to 2008 to 2015) and increased snow depth seem to
have had a stronger impact in reducing pond formation than the thinner ice in
increasing pond formation.”

Two months from now, we shall be able to test this prediction against reality.

NASA & ESA view July's melt ponds.
Melt ponds on the floating sea ice have been a
major focus of interest for special flights of
NASA's Operation IceBridge operating from
Thule Air Base in NW Greenland. NASA has
also obtained satellite views.
Top left is a view of ice floes in the Nares
Strait taken on July 8, 2017 from ESA's
Sentinel-2 Copernicus satellite. Lower left is a
melt pond photographed from a NASA aircraft
on July 19, 2017. Below is a large circular sea
ice floe covered with melt ponds and
surrounded by smaller floes. July 17, 2017.
Credits: NASA/Nathan Kurtz.
Nathan Kurtz of NASA’s Goddard Space Flight
Center in Greenbelt, Maryland stated:.the
“Most of the central Arctic Ocean used to be
covered with thick multiyear ice that would
not completely melt during the summer and
reflect back sunshine . . . .But we have now
lost most of this old ice and exposed the open
ocean below, which absorbs most of the
sun’s energy. That’s one reason the Arctic
warming has increased nearly twice the
global average— when we lose the reflecting
cover of the Arctic Ocean, we lose a
mechanism to cool the planet.”

Giant iceberg finally breaks free from Antarctica's Larsen C Ice Shelf.
It is probably true to say that
no iceberg calving event has
ever drawn such interest and
anticipation from the media as
this break-away from an ice
shelf along the Antarctic panhandle.
Not only did it involve the
formation of a 5,800 km 2,
trillion (1012) tonne iceberg, but
this event took place against a
background of global warming
and followed the catastrophic
disintegration of the relatively
small Larsen A ice shelf in
1995. Larsen B broke up on
2002 underwent a massive
calving in 1995, followed by its
demise in 2002.
The image below was taken on
July 12, 2017 by NASA's Aqua
satellite. False colour IR image
with darkest blue as warmest.

Genesis of a giant iceberg. The images above were taken on Nov. 10, 2016 by John Sonntag
aboard NASA's DC-8 research aircraft during an Operation IceBridge flight. They were
destined to become iconic. This expedition photographed a rift nearly 100 m wide, 500 m
deep and 110 km long, cutting through the Larsen C Ice Shelf. Ice shelves are attached to
the land, but float on the sea, so the break-away will not contribute to sea level rise.
Over the subsequent months, the crack extended and branched and its tip turned seaward.
Between June 24 and 27, the propagation of the crack tripled its speed to 10 m per day, the
fastest ever seen on the Larsen C Ice Shelf. The final break took place between July 10 and
12, 2017. The resulting iceberg, amounting to 12% of the Ice Shelf, is expected to be named
A-68 and to be swept northwards along the Peninsula, then NE into the South Atlantic.
The massive calving event has not been attributed directly to climate change, but it has
taken place against a background of global warming and its implications remain to be seen.
The British MIDAS (Impact of Melt on Ice Shelf Dynamics And Stability) Project, which has
focussed attention of the Larsen C Ice Shelf quoted lead investigator Professor Adrian
Luckman of Swansea University as commenting:
“We have been anticipating this event for months, and have been surprised how long it
took for the rift to break through the final few kilometres of ice. We will continue to
monitor both the impact of this calving event on the Larsen C Ice Shelf, and the fate of this
huge iceberg.”
NASA's Earth Observatory website quoted Dr Kelly M Brunt, a glaciologist from NASA’s
Goddard Space Flight Center and the University of Maryland as commenting:
“The interesting thing is what happens next . . . how the remaining ice shelf responds . . .
Will the ice shelf weaken, or possibly collapse like its neighbors Larsen A and B? Will the
glaciers behind the ice shelf accelerate and have a direct contribution to sea level rise? Or
is this just a normal calving event?”
Daniel McGrath, a glaciologist at Colorado State University, summed up the present state of
our knowledge:
“We don’t currently know what changed in 2014 that allowed this rift to push through the
suture zone and propagate into the main body of the ice shelf . . . The Antarctic Peninsula
has been one of the fastest warming places on the planet throughout the latter half of the
20th century. This warming has driven really profound environmental changes, including
the collapse of Larsen A and B . . . But with the rift on Larsen C, we haven’t made a direct
connection with the warming climate. Still, there are definitely mechanisms by which this
rift could be linked to climate change, most notably through warmer ocean waters eating
away at the base of the shelf.”

Planet Earth passed two annual
milestones during the summer.
The summer solstice took place on June
21, 2017. The view above reveals the
sky at around noon as it would be seen
with the Earth's atmosphere absent (relabelled from Stellarium). At right, the
Sun pours down through full summer
foliage in NW Kent. Below: The face of
the Sun at the solstice as seen by
NASA's Solar Dynamics Observatory. We
are seeing our star during the weak
part of its activity cycle and sunspots
(labelled by SpaceWeather) were small
and few.

At aphelion, the most distant point
of the Earth's orbit from the Sun,
our planet lies, on average,
152,097,701 km away.
The Sun, further away on this day
than at any other time during the
year, glared down from a blue sky
between masses of cumulus cloud
on the afternoon of July 3. New
Ash Green, Kent.
At this aphelion (published tables
by Fred Espenak), the Earth was
5,190 km closer than the mean.
Below: The Earth seen by the NASA/NOAA DSCOVR mission on July 3, 2017 at 01:23:19 GMT. The
Sun (SDO image) presented a spotless face. The rotation of the Sun carried the small spot AR2664
out of sight (W to E around the upper right hand edge or “limb”) followed by a couple of spotless
days.

An unexpected asteroid near-miss has
raised questions about our planetary
defence capabilities.
On July 23, the asteroid now designated 2017 OO1
was spotted with the ATLAS-MLO telescope in Hawaii.
This small, rather dark, Solar System body has a
diamter of 25 to 78 m. Disturbingly, the undiscovered
object had shot by undetected at over 10 km per
second and just 123,031 km away (less than 1/3 the
mean distance of the Moon) on July 21 between
02:27 to 03:32 UTC (effectively GMT). About 3 times
bigger than the damaging Chelyabinsk object that
arrived in 2013, it has served as a wake up call.
Information and image source Source: Article by Eddie Irizarry NASA
Solar System Ambassador in EarthSky July 25, 2017.

Above: Image radar image of double asteroid 2014 JO25. Credit: NASA, JPL-Caltech, Goldstone Solar System Radar.

. . . . but here's some better news about detecting and deflecting asteroids.
The space rock 2017 001 was missed because its small size and extremely dark surface made it very
faint (magnitude 17.9), but NASA has reported a reassuring success. Using the radio telescope at
Arecibo, Puerto Rico, it was possible to in pick up the known asteroid 2014 JO25 using radar on April
17, 2017. Its closest approach was on April 19, 2017, when it shot by, 1.8 million km away, at 4.3 km
per second. Radar revealed it to be a contact binary, two asteroids actually touching each other and
rotating together in 3.5 hours. The larger section was 670 m wide and the smaller 640 m (images
above). Although the Minor Planet Center has given it the status of a “Potentially Hazardous
Asteroid,” it was making its closest encounter until 2500.
Later this year, NASA will be using the close approach of another small asteroid, 2012 TCA to check
out drills for detecting and responding to dangerous encounters. There is no danger of collision, but
it is uncertain whether the body will pass as close as 6760 km or over 270,000 km from us on
October 12 this year. On June 23, NASA approved a mission now called DART - the Double Asteroid
Redirection Test. The concept targets an asteroid known as Didymos (Greek for twin), which will
make close approaches to Earth in 2022 and 2024. Didymos is another binary asteroid, but in this
case, the two bodies don't touch. They orbit each other 1.18 km apart once every 11.92 hours.
Didymos A is 780 m across and Didymos B 160 m. The probe will make a controlled impact on the
smaller body at 6 km per second and ground-based observatories will observe both the impact and
resulting changes in the way the asteroids orbit each other. This is a rehearsal for changing the orbit
of an asteroid while it is still far from the Earth, so that a subtle nudge can make the vital difference
between a collision and missing us. The budget for the project does not yet have approval.
NASA’s Planetary Defense Coordination Office has the task of detecting potentially dangerous bodies
(larger than 30 to 50 m across) and predicting encounters with the Earth.
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Frontiers of Survival: A series of free public talks exploring a forest-orientated
astrobiology initiative launched by the Ecospheres Project. On Sept. 14, 2017 Dr
Laurance R. Doyle of the SETI Institute and NASA Kepler Science team will discuss
the prospects for discovering forests on Earth-like planets of other stars.
Thursday evenings. August 3 to September 21, 2017. 7:30-9:30 pm. London, UK. The Lodge,
National Sports Centre, Crystal Palace Park, SE19.
Below: Hudson Bay seen on June 29, 2017 by NASA's Aqua satellite (image is a mosaic of multiple
passes). The annual cycle sees the Bay completely lose its ice cover by August and it begin to refreeze in October. This year, polar bears were hunting from ice floes clustered in the western part of
the Bay and delayed their summer migration inland. If the ice-free season grows too long, however,
polar bear populations will be threatened. During the last decade, populations have been stable to
the north, but have declined by 30% in the western area.

