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The  September  28  lunar  eclipse
took place during a “super Moon,”
when the Moon lay at  the closest
part of its orbit to the Earth. It lay
356,877  km  from  the  centre  of
our  planet  (less  than 93 % of  its
average  distance  of  384,399  km)
and it  was noticeably larger than
normal.  When  the   Moon  orbits
through  the  Earth's  shadow,  it
does not simply go black. It is  lit
by  reddened  sunshine  passing
through  the  Earth's  atmosphere.
From the Moon,  the Earth would
appear surrounded by a bright ring
of ruddy light.                                                             Lunar photo taken by Giuseppe Petricca of Pisa, Italy. Downloaded from Spaceweather.com

September's  eclipse  revealed  how  a  South
American volcano had dented global warming.
This spectacle, for which the skies remained clear over London, UK, illustrates the
intricate web of cause and effect that comprises the Earth's ecosphere (planetary-
scale ecosystem). 

As the Moon slipped into shadow, astronomers noticed that it was darker than during most
eclipses. It was, in fact, about 33% duller than normal.  Richard Keen of the University of
Colorado told the Space Weather web site that: “When the stratosphere is clogged with volcanic
ash and other  aerosols,  lunar eclipses  tend to  be dark red.  On the other  hand,  when the
stratosphere is relatively clear, lunar eclipses are bright orange.” Volcanic ash consists of the
finest particles of rock fragments produced by explosive volcanic eruptions. It can remain
suspended in the upper atmosphere for months and it reflects some of the incoming sunlight
back into space. Keen reported at a 2008 SORCE conference that over the previous decade,
production of ash by volcanoes had held back global warming by an estimated 0.2oC. 

The  culprit  for  September's  dingy  Moon  was  Calbuco  volcano,  which  is  located  in  the
Llanquihue National Reserve, southern Chile. On April 22, 2015, it broke four decades of
inactivity with a 90 minute eruption, followed by further eruptions on April 24 and 30. Keen
estimated that Calbuco had reduced global warming very slightly - by 0.04o C.

September 2015 has been confirmed as the world's warmest September in a
record that began in 1880 (see last page).



The reason for the dark eclipse has to be sought 
deep within the Earth.

Calbuco is a “stratovolcano.” This is a volcano which has built
up  a  cone  composed  of  layers  of  congealed  lava  which  has
flowed down its flanks and fragments of rock (“tephra”) of all
sizes, from “ash” (particles less than 2.0 mm across; fine ash is
less than 0.063 mm) upwards. Calbuco, which rises about 2.1
km above sea level, is part of the Andes range.  It  owes its
existence to molten rock rising from deep within the Earth. An
oceanic  plate  is  sinking  into  the  Earth's  mantle  under  the
western  edge  of  South  America  and  water  released  from
minerals  and  sediments  on  the  down-going  slab  encourages
melting in the overlying wedge of mantle. Calbuco's lavas are
of andesite composition. Andesite and chemically related rocks
have 52 to 63% SiO2. This makes them sticky and gases (notably
steam) tend to  escape from them in explosive outbursts. This
breaks up the molten rock and spatters congeal into tephra.
Calbuco's April 22 eruption produced an ash-carrying eruption
column that soared 10 km high. On the ground, 4,000 people
were evacuated from within a 20 km radius of the volcano and
airlines were disrupted. Even so, the  event and its impact on
climate  were  very  small.  The  1991  eruption  of  Pinatubo
(Philippines) is estimated to have caused a cooling of 0.6oC.

Left:  Simplified  diagram  of  a  plate  of  oceanic  lithosphere  sinking
beneath the edge of a continent in what geologists term a “subduction
zone.” Calbuco from the ground (Jason Quinn, 2010; CC BY-SA 3.0).
Calbuco  erupts  on  April  22,  2015  (Averall,  2015;  CC  BY-SA 4.0).
Calbuco's plume seen on April 24 by the Moderate Resolution Imaging
spectroradiometer on NASA's Terra satellite. Below: The dimming of
the Sept. 28 lunar eclipse. Downloaded from SpaceWeather.com.

Below: What a lunar eclipse looks like from both the Earth and Moon (Feb. 9, 2009).

This was a penumbral eclipse,
when the Moon did not enter
the  Earth's  full  shadow.  One
photo  was  taken  at  Chennai,
Tamilnadu,  India  (Tom  Ruen),
the  other  by  Japan's  SELENE
(Kaguya)  space  craft  (orbiting
100  km above  the  surface  of
the  Moon).  It  captured  the
Earth and Sun (partly obscured
by the lunar landscape). 



Preserving  wildlife  along  field
margins need not harm and can
boost agricultural productivity.

That is the conclusion of a new study published in
the Proceedings of the Royal Society (lead author
Richard F. Pywell of the NERC Centre for Ecology
and Hydrology, Wallingford, UK). The experiment
was  carried  out  on  the  Hillesden  Estate,
Buckinghamshire, a flat site with heavy clay soils.
There was a simple rotation of autumn-sown first
wheat  (Triticum  aestivum) followed  by  break
crops of either oilseed rape (Brassica napus)  or
field beans (Vicia faba), then back into wheat.                                           Above: Field margin West Kingsdown, Kent. Sept. 12, 2015.

Both pollinators and pest predators can be encouraged by wild field margins. The team reported:“We
replicated two treatments removing 3 or 8% of land at the  field edge from production to create
wildlife habitat in 50–60 ha patches over a 900 ha commercial arable farm in central England, and
compared these to a business as usual control (no land removed).” It was found that: “creation of
wildlife habitat resulted in no loss to the farmer in terms of the monetary or nutritional energy
yield across a typical 5-year arable crop rotation.” Also: “Our study has demonstrated that it is
feasible to remove up to 8% of land from production on a large, intensively managed commercial
farm to create  a  range  of  beneficial  wildlife  habitat  and maintain yields  of  key  arable  crops
critically important to food supply in northwest Europe. Indeed our results indicate that yield and
profitability of some insect-pollinated crops may even be increased by this approach.” Pywell, R. F. (2015).
rspb.royalsocietypublishing.org Proc. R. Soc. B 282: 20151740.

“This finding complements recent studies  in fruit crops in South Africa and North
America showing  that  production can be increased by planting  native  flowers.”
Carvalheiro,  L. G. et al. (2012). J. Appl. Ecol. 49: 1,373–1,383. Blaauw, B. R. &, Isaacs, R. (2014).  J. Appl. Ecol. 51: 890–898.

Below, the seasons change in the woods and hedgerows around West Kingsdown, Kent. The upper
view was taken on September 21  and the lower on October 24, 2015.



The Southern Ocean has played a major role in taking up the greenhouse gas
carbon dioxide which is released through the burning of fossil  fuels. There
have been concerns, however, that this uptake had stalled in recent decades. 

Left: A composite image of southern Africa
and surrounding oceans on April 9, 2015. 

Combines images obtained from 6 orbits of the NASA/NOAA
Suomi National Polar-orbiting Partnership spacecraft by the
Visible  Infrared  Imaging  Radiometer  Suite  (VIIRS)
instrument. Tropical Cyclone Joalane lies over the Indian
Ocean. 

A group of authors led by researchers at the  Eidgenössische Technische Hochschule Zürich has now
reported that this trend has reversed. The ETH Zurich website explains: “the Southern Ocean seasonally
absorbs vast amounts of carbon dioxide (CO2) from the atmosphere and releases it back later in the year.
But  on  an  annual  average  the  seas  surrounding  Antarctica  absorb  significantly  more  CO2 than  they
release. Most importantly, these seas remove a large part of the CO2 that human activities emit into the
atmosphere, thereby slowing down the growth of this greenhouse gas in the atmosphere, lessening the
rate of climate change. Although the Southern Ocean represents no more than a quarter of the total
surface of the world’s oceans, it accounts for 40 percent of the global oceanic uptake of that man-made
CO2.”  Landschützer, P. et al. (2015). Science 349: 1,221-1,224. DOI:10.1126/science.aab2620 

Peter Landschützer and co-workers:  “We demonstrated, on the basis of multidecadal analyses of
surface ocean CO2. observations, that this weakening trend stopped around 2002, and by 2012, the
Southern Ocean had regained its expected strength based on the growth of atmospheric CO2.  . . . All
three Southern Ocean sectors have contributed to this reinvigoration of the carbon sink. . . The
large decadal variations in the Southern Ocean carbon sink suggest a rather dynamic ocean carbon
cycle that varies more in time than previously recognized.” 

The Southern Ocean is once again vigorously taking up CO2. 
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Seasons in South East England                                                                                         

September, 2015

                                                                                           
Above: September 17, 2015. A patch of muted sunshine
catches a field dotted with bundles of silage. Near West
Kingsdown, Kent.

Sunnier,  but  also  cooler  and  wetter
than normal for September.

The  UK's  Met  Office  described  “a  relatively
quiet  month  with  few  weather  impacts.”  In
southern  England,  it  was  becoming  noticeable
that  the  days  were  beginning  to  draw  in.
Distinctly  warm  days  occurred,  but  a  decided
chill had begun to creep into the air, particularly
in  the  evenings.  The  greenery  of  summer
remained on the trees, but the tints of autumn
appeared here and there.

For  the  UK  as  a  whole,  September's  mean
temperature was provisionally 11.9oC, which was
0.8oC  lower  than  the  1981-2010  mean  (the
coolest  September since 1994) of the  Despite
the fact  that  the UK's  overall  rainfall  was just
77% the mean for the month,  East Anglia and SE
England  (the  Met  Office  defines  these  as  two
different  regions,  rather  than  considering  East
Anglia  as part of the latter)  had slightly above
average  rainfall.  Sunshine  in  SE  England  was
close to the UK's total of 124% the mean.  The
Met  Office  reported  “cool,  showery  north-
westerly type” weather opening the month. High
pressure  conditions  followed  from  Sept.  6  to
Sept. 10, with dry, sunny days. Sept. 6 saw the
lowest minimum temperature (6oC) and Sept.11
saw  the  highest  maximum  (22oC)  recorded  at
Heathrow,  London  during  the  month  .Further
cool and unsettled weather followed from Sept.
12 to 24.

Left: September  1. The N. Hemisphere from NASA's
DSCOVR satellite. September 11, 2015. As the Sun shines
through ice crystal clouds, iridescent sundogs appear to
either  side.  West  Norwood,  South London.  Oak  leaves
yellowing  in  Belair  Park.   Sept.  12.  View  across
Sydenham Hill Wood towards central London.



Left: September 12. A lawn opposite Sydenham
Hill Wood is managed to encourage the unusual
plant  corky-fruited  water  dropwort  (Oenanthe
pimpinelloides). This had gone to seed and an orb
web spider (Araneus diadematus) had strung its
web across the seed heads. The hedgerow (Ash,
Kent) runs beside a field from which beans have
been harvested.  

Rain as the remains of tropical storm
Henri reach Western Europe.

On September 9, a disturbance that was to
become  Tropical  Storm  Henri  was  spotted
east  of  Bermuda.  By  Sept.  11,  it  was  a
remnant, but it  went on to merge with  a
depression  that  brought  strong winds  and
rain to W Europe on Sept. 16. The UK's Met
Office reported that: “After a bright start
on  the  16th,  rain  spread  into  southern
areas  during  the  afternoon  and  spread
slowly  north-east  with High Beach (Essex)
recording 30 mm”. 

Above:  View from NOAA-18.  Sept.  16  at  16:15
GMT  (courtesy Geoff Hamilton). Below left: Sept.
16. Intense rain lashes surface run-off as it pours
down  a  South  London  gutter.  At  Heathrow,
September's rainfall was mostly concentrated into
a  few  days  in  mid-month  (Sept.  14  ~  11  mm;
Sept.  16 ~ 18 mm;  Sept.  18 ~ 10 mm).  Below:
Tropical  Storm Henri  off  Bermuda  on Sept.  10.
Below left view from DSCOVR, below right view
from NASA, MODIS/LANCE. 



The  Met  Office  noted  “several
instances  of  localised  flooding  in
mid-September  in  southern  and
eastern  England.”  In  SE  England
East  Sussex  (Sept.  15)  and  East
Anglia, Surrey and Hampshire (Sept.
16)  were  affected.  Road  and  rail
travel were hit by heavy downpours
in  areas  of  Suffolk,  Norfolk  and
Essex (Sept. 18). High pressure from
Sept.  25,  meant  dry  and  sunny
weather, but with low temperatures
recorded (-0.5oC, South Newington,
Oxfordshire,  Sept.  27).  The UK's
highest  and  lowest  temperatures
(24oC  and  -1.3oC),  were  both
recorded at Braemar, Aberdeenshire
on Sept. 30.

SE  and  central  S  England,  mean
max. temp.: 17.9oC  (-1.0oC); mean
min. temp.: 8.5oC (-1.5oC). Hours of
sunshine: 180.6 (121%).  Rain:  68.6
mm  (110%).  Anomalies  re.  1981-
2010 norm in  brackets.  Source UK
Met Office. Heathrow data quoted in
text are from WeatherOnline.

Clockwise from top: Sept. 14. Wren
(Troglodytes  troglodytes)  flits
through  back  garden  foliage.  New
Ash Green, Kent (P. Stanford). Rose
hips,  elder  and  blackberries,  field
margin near West Kingsdown, Kent.
Grain prepared for art event at All
Saint's Church, West Dulwich. Sept.
19.  Heavy rain A20, Kent and lake
in  Crystal  Palace  Park,  S.  London.
Sept. 21. Yellowed leaves of street
trees in puddle. S. London. Saxten's
& Cage's Wood, Kent. Sept. 24.



The  skies  were  clear  over  South  London  for  the
total eclipse of the Moon which took place during
the early hours of  the morning of  September 28.
The  middle  of  totality  was  at  02:47  UTC.  In  the
grounds of  Belair  Park,  South London,  where the
ground-waters of the erstwhile River Effra now feed
a lake, fog had gathered on the damp ground. Left:
Lights  in  the  restored  1785  mansion  gleam  out
through the fog, whilst the dark eclipse takes place
high overhead. Above: Eclipsed Moon photographed
from Kent by Penelope Stanford.

Global  climate:  September  2015  was  a
truly record-breaking month. 

The  USA's  National  Oceanic  and  Atmospheric
Administration reported the remarkable fact that the
world's  land  and  ocean  combined,  land  and  ocean
taken separately, and the respective figures for  the
N. Hemisphere were  in every case the warmest for
any September in a record extending back to 1880.
The  global  mean  temperature  was  0.90  ±  0.10oC
above the 20th Century mean of 15.0o  C. Land areas
were  1.16  ±  0.24oC  and  the  oceans  0.81±  0.03oC
above the norm.  In the Northern Hemisphere, the
combined mean temperature for land and ocean was
1.12  ±  0.13oC,  land  areas  1.20  ±  0.25oC  and  the
oceans1.07 ± 0.03oC above the norm. In the Southern
Hemisphere,  the  mean  combined  land  and  ocean
temperature  was  0.68 ±  0.08oC (2nd warmest  after
2014),  land 1.05 ±  0.18oC (5th warmest;  2014 was
warmest),  but  the  ocean,  0.62  ±  0.8oC  above  the
norm, was the warmest on record.   

Warm phase (El Niño) conditions in the equatorial Pacific boosted temperatures and the NOAA Climate
Prediction Center, having looked at ocean surface temperatures between 5°N and 5°S latitude and
170°W to 120°W longitude considered that the present El  Niño would peak in the late fall/early
winter of 2015, with a 95% chance of it lasting through the winter and gradually weakening during
spring next year. 

Of course, not every place on planet Earth experienced its warmest ever conditions. The UK saw its
coolest September since 1994 and Spain (0.8oC lower than the 1981–2010 mean) since 1996.

Source: NOAA National Climatic Data Center, State of the Climate: Global Analysis for September, 2015. Published 
online. Data provisional.

Earth at the autumnal equinox. The view above was taken from NOAA's DSCOVR satellite on
September 23 at 09:25:31 GMT. DSCOVR was placed in the gravitationally stable L1 point between the Earth and
the Sun on 8 June 2015, 100 days after being launched. The L1 is located 1.5 million km from the Earth. DSCOVR
sees a nearly full Earth (Sun angle 4 to 15o). 


