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FACING THE AXE?

In an astonishing act of political petulance, the
Trump administration has announced that it
wants to turn off Earth observation instruments
aboard the DSCOVR satellite.
DSCOVR is a success story for climate research and education. It
regularly beams back breath-taking snapshots of our planet from
1.5 million km away and a global public can download them. It has
been a great advert for the USA's technological enterprise.
This bizarre act of self-harm is motivated by an agenda to dismantle
climate science - and to destroy the legacy of political opponents.

What is DSCOVR?
Launched on February 11, 2015, the Deep Space
Climate Observatory, (DSCOVR) arrived on June 8
that year at a gravitaionally neutral position directly
between the Earth and the Sun, known as the first
Lagrangian Point or L1 (there are five points in a
two body system where a small body influenced only
by gravity can maintain a stable position). This is
named for the mathematician Joseph Louis Lagrange
(1736-1813). The L1 lies about 1.5 million km
sunward of us. Although DSCOVR orbits the Sun in a
smaller orbit than the Earth, it does not speed
round faster than the Earth and can be thought of as
being pulled along with the Earth. In practical
terms, the L1 isn't a truly stable position and the
location of the satellite has to be adjusted to keep
it in place. It oscillates about the L1.
DSCOVR sees an Earth that is 4o to 15o off full.
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DSCOVR, developed through a partnership between the USA's National Oceanic and Atmospheric
Adminsitration, National Aeronautics and Space administration and the US Airforce, has
instruments pointed at both the Sun and the Earth. It replaced NASA’s Advanced Composition
Explorer (ACE), also placed at the L1 position to provide realtime observations of solar activity.
Its Plasma-Magnetometer (PlasMag) measures solar wind activity, giving advance warning of
geomagnetic storms. The National Institute of Standards & Technology Advanced Radiometer
(NISTAR) monitors the amount of energy being emitted and reflected by the Earth, which tells us
about its energy balance, while the Earth Polychromatic Imaging Camera (EPIC) sends back
global spectral images of the Earth's daylight hemisphere.

How the DSCOVR mission sparked a political storm.
The project was mired in politics from the very start,
because the concept, unusually, came from a
politician. It was put forward in 1998 by Al Gore
(vice president to Bill Clinton 1993-2001). In the
presidential race in 2000, Gore (Democrat) won the
popular vote, although the electoral college favoured
George W. Bush. More recently, Gore has been a
prominent champion of the environment. He
famously authored the book An Inconvenient Truth:
The Planetary Emergency of Global Warming and
What We Can Do About It (Gore, 2006. Rochdale
Press, Emmaus, Pennsylvania, USA), linked to a film.
In 2006, he launched the Alliance for Climate
Protection and The Climate Project (which merged
into The Climate Reality Project in 2011). In 2007,
he shared the Nobel Peace Prize with the
Intergovernmental Panel on Climate Change.
Among countless others, Gore had drawn inspiration by the iconic “Blue Marble” image of
the Earth returned by the crew of Apollo 17 on December 7 after they had left Earth orbit
and were headed out for the Moon. The image (above right: NASA: AS17-148-22727) looks
back across 45,000 km. At a speech at the Massachussetts Institute of Technology in 1998, he
argued that a satellite should be sent to the L1, from where it could send back images of the
Earth that would be available through the internet. He originally proposed that the satellite
be called “Triana” after Rodrigo de Triana, the first member of Christopher Columbus crew
to actually spot land in the Americas.
Dubbed “Goresat,” the project had to be argued through a process in which its rationale was
debated with vigour. In 1999 NASA's Inspector General argued that the project had not
undergone peer-review and, from a scientific point of view might not be the best
expenditure of the agency's limited budget.
Republicans sought to remove it from NASA's budget
request bill in May 1999, a move which the
Democrats saw as an attack on Gore's presidential
election campaign. Congress called for a scientific
evaluation. A task force of the National Research
Council (NRC) of the USA's National Academy of
Sciences was led by Francisco P.J. Valero of the
Scripps Institution of Oceanography. On March 8,
2000, a Scripps news release was able to announce:

“The report concluded that Triana is a strong
and scientifically vital and feasible mission
that will contribute unique data on Earth's
climate systems.”
Left: DSCOVR image of the Earth, June 21, 2016.

Valero enthused, “I am thrilled that we can now continue with this very important scientific
mission." However, under Bush, the satellite was put into storage in 2001. The project was rebooted under the Obama administration and the satellite was retrieved in 2008.

One of DSCOVR's key tasks is to give advance warning of space weather.
At the L1 position, DSCOVR encounters streams
of fast-moving charged particles ejected by the
Sun and associated magnetic disturbances
before they reach the Earth. It is able to send us
a warning roughly 15 to 60 minutes in advance.
An information release from the USA's National
Oceanic and Atmospheric Administration
explained the importance of this task: Without
timely and accurate warnings, space weather
events like the geomagnetic storms caused by
changes in solar wind have the potential to
disrupt
nearly
every
major
public
infrastructure system, including power grids,
telecommunications, aviation and GPS. . . .
Our national security and economic well-being,
which depend on advanced technologies, are at
risk without these advanced warnings.

The images of the Sun on this page were obtained by NASA's Solar Dynamics Observatory
(a satellite placed in geosynchronous Earth orbit) on August 31, 2012. They are taken at
a wavelength of 304 Ǻ, which sees the chromosphere and the transition to the corona
above. According to NASA, “On August 31, 2012 a long filament of solar material that had been
hovering in the sun's atmosphere, the corona, erupted out into space at 4:36 p.m. EDT. The
coronal mass ejection, or CME, traveled at over 900 miles per second. The CME did not travel
directly toward Earth, but did connect with Earth's magnetic environment, or magnetosphere,
with a glancing blow. causing aurora to appear on the night of Monday, September 3.” 900 km
per second ≈ 1500 km per second. DSCOVR's solar role is not under attack.

Climate science hit hard in 2018 NASA budget.
The Trump administration published its budget request for 2018 on March 16, 2017. It
would allocate $19.1 billion for NASA, which is a 0.8-percent decrease compared with
2017.
DSCOVR is among four important Earth observation missions which would be
scrapped outright (although no reason has been given). These are:
1. The Plankton, Aerosol, Cloud, ocean Ecosystem (PACE) satellite.
2. The Orbiting Carbon Observatory-3, which would have tracked CO 2 levels from the
International Space Station.
3. The Climate Absolute Radiance and Refractivity Observatory (CLARREO), a
pathfinder mission for the International Space Station. According to NASA: “ The
foundation of CLARREO is the ability to produce highly accurate climate records to test climate
projections in order to improve models and enable sound policy decisions.”

4. The Deep Space Climate Observatory (DSCOVR), a joint NASA-NOAA mission, to be
axed even though it is already functioning and producing excellent results.
In addition, NASA's Office of Education would be closed and the Asteroid Re-Direct Mission (ARM),
began under Obama, would be cancelled. A robot space craft would have landed on a near-Earth
asteroid and a gripper arrangement would have secured a 4 m wide boulder. This would have been
carried into an orbit near the Moon and sampled by a manned space craft. Techniques for asteroid
deflection (necessary if an asteroid were found to be in a collision orbit with Earth) would have been
investigated, as would solar powered ion propulsion and laser communications.

Trump's administration has asserted that NASA should be concentrating on
exploration beyond the Earth. However, we presently have just one example of a
habitable planet, namely our own. DSCOVR and other Earth-watching missions are
preparing us for discoveries of other Earth's around other stars by enlarging our
knowledge of our world.
The news that DSCOVR is under threat appeared quickly on March 16 on the website
of the internationally-respected journal Science, which is published by the American
Association for the Advancement of Science. A piece from staff writer Paul Voosen
quoted Stephen Kane of San Francisco State University, California, an exo-planet
scientist who has been using DSCOVR images of the Earth degraded to a few pixels to
simulate the first views that we may one day have of another Earth-like planet. Even
though the Earth could not even be seen as a disk, it was possible (Kane et al., 2015)
to work out the Earth's albedo (reflectivity), its rotation and the way its spin axis was
pointing. Such information would be necessary input to the climate models which
scientists would use to get an idea of surface conditions. This research will come to a
premature end if DSCOVR is shut down. Kane, S. et al. (2015). arXiv:1511.03779v1 [astro-ph.EP] 12 Nov 2015.

"We're enormously disappointed to hear this news."
Stephen Kane of San Francisco State University.

“why would the administration seek to disable
part of a mission in the middle of its prime?”
Paul Voosen, staff writer Science.
NASA Acting Administrator Robert Lightfoot put a good face on the situation
(RELEASE 17-026 March 16, 2017): “Overall science funding is stable, although some
missions in development will not go forward and others will see increases. We
remain committed to studying our home planet and the universe, but are reshaping
our focus within the resources available to us – a budget not far from where we
have been in recent years, and which enables our wide ranging science work on
many fronts.”

An unpleasant reality, unfortunately, is that the flood of beautiful
and scientifically useful images of the Earth being sent back from
DSCOVR would be switched off in a fit of political spite.
As Voosen reminded us, however, there is still hope: “The ultimate fate of
DSCOVR and its data rests, of course, not with the Trump administration but
appropriators in Congress.” Above: DSCOVR image of the Earth for 16:20:57 GMT, March 20, 2017.

Spring Equinox
March 20, 2017.
At the vernal equinox, the Sun set at the
South Pole and rose at the North Pole.
Throughout the Northern Hemishere,
the days are now longer than the nights
and will lengthen until mid-Summer.
Around West Kingsdown, Kent, South
East England, green was creeping into
the hedgerows, but the weather was not
warm. Trees were swaying in a vigorous
wind and the Sun was revealed briefly in
fleeting small gaps in the cloud mass.
The re-labelled Stellarium image above
shows the day-lit sky at noon on the day
of the spring equinox (in absence of our
atmosphere). The Earth's inner Solar
System companion worlds, Mercury,
Venus and Mars, all lay to the east of the
Sun.
Venus has dominated the evening twilight
of the darker months, but, coincidentally,
this year, ts reign drew to a close around
the time of the equinox. It slipped back
towards the Sun as it overtook the Earth
on March 25 and it will shortly become a
morning star, rising before the Sun.

A blank-faced equinox Sun.
The Sun had continued for a fortnight with
no sunspots visible on the surface facing
the Earth. The Sun rotates in less than a
month, so it is significant that during that
time, no spots had rotated into view from
the far side of the Sun. According to
Space Weather.com “To find a similar
stretch of blank suns in the historical
record, you have to go back to April of
2010--a time when the sun was emerging
from a deep Solar Minimum. The current
stretch of spotlessness heralds a new
Solar Minimum expected to arrive in
2019-2020.”
The Sun remained spotless days for 15
days until March 22, when small spot
AR2643 appeared. Right: Sun from NASA's
SDO on March 20, 2017 at 09:45:00 GMT.
Venus overtook the Earth on March 25, when it passed through inferior conjunction (when Venus and
the Earth line up on the same side of the Sun). Because the orbit of Venus is tilted by nearly 3.4 o to
ours, we rarely see it crossing across the face of the Sun. This last happened in 2004 and 2012 and
will not happen again until 2117 and 2125. The photo below, taken from a building opposite London's
Houses of Parliament, shows Venus glowing in the twilight beside Big Ben on March 20. It was a
peaceful evening, thronging with tourists and with no hint of the tragic events, briefly disrupting the
life of London, to be played out at the foot of the clock-tower two days later.

The South Pole webcam has been pointed down at the snow to avoid being damaged by looking
straight at the Sun, which had ben circling the sky ever lower each day. During March 20, the
Sun finally fell below the horizon, ushering in a long descent into twilight.
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