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2016 WAS THE WARMEST
YEAR ON RECORD

The announcement from NASA and NOAA in
mid-January 2017 came as no real surprise.
The effect of warm phase (El Niño) conditions in the equatorial
Pacific had been to boost the global average temperature, but with
or without El Niño, recent years have all clustered around the top
of the temperature chart.
In this issue, we look back over the close of 2016 and the beginning of 2017
and provide the facts and figures from major climate agencies that lie behind
the media stories.

Background image: Sunrise from International Space Station Expedition 49. NASA.

Above: NOAA chart showing distribution of temperature anomalies during 2016. Below: How 2016
topped the long-term temperature rise according to another analysis by NASA's Goddard Institute for
Space Studies.

The global mean temperature for 2016 was 14.85oC.
NOAA announced that the average global temperature across land and ocean
surface areas for 2016 was 0.94°C above the 20th Century mean of 13.9°C.

Above: How the monthly temperature anomalies for 2016 compared to those of revious years. Chart
from the NASA Goddard Institute for Space Studies. The NASA Earth Observatory page for Jan. 19,
2017 explains: “The NASA GISS team assembles its analysis from publicly available data acquired by
roughly 6,300 meteorological stations around the world; from ship- and buoy-based instruments
measuring sea surface temperature; and from Antarctic research stations. This raw data is
analyzed using methods that account for the distribution of temperature stations around the globe
and for urban heating effects that could skew the calculations. . . . Scientists from NOAA, JMA, and
the UK Met Office use much of the same raw temperature data, but with different baseline periods or
slightly different methods to analyze Earth’s polar regions and global temperatures.” Image credit:
NASA/Earth Observatory/Joshua Stevens.

Record-breaking 2016 - the details . . . . .
With the exception of ocean temperatures for the Northern Hemisphere land temperatures for the
Southern Hemisphere, both of which ranked second in warmth below 2015, all the figures quoted
below were the warmest on record. The global mean temperature for land plus ocean was 0.94 ±
0.15oC above the 20th C mean. The oceans, at 0.75 ± 0.16oC and the land 1.43 ± 0.15 oC above the
mean. In the Northern Hemisphere, the combined mean temperature for land and ocean was 1.13 ±
0.15oC, the land 1.57 ± 0.17 oC and the oceans, 0.86 ± 0.16 oC above the mean. In the S. Hemisphere,
the mean combined land and ocean temperature was 0.75 ± 0.15 oC, the land 1.07 ± 0.12oC and the
oceans 0.69 ± 0.16oC above the norm above the mean.
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Seasons in South East England

December, 2016

Above: Spire of St Peter's Church,
Dulwich Common, rises above the
autumnal trees on Dec. 3. Oaks are
among the last trees to lose their
leaves.

December was warmer,
sunnier, and much drier
than normal.
Left: Trafalgar Square, Dec. 2,
2016. Right: Christmas service in
chapel of King's College London,
December 13. Below: Autumn
coulours had not yet disappeared
from in Sydenham Hill Wood, S.
London. Dec. 10.

Different faces of December's weather. Above, left to right: A foggy road beside the historic 19 th C cemetery dips
down into one of the tributaries of a river valley (now largely built over). West Norwood, S. London. Dec. 6,
2016. Christmas lights and headlights and heavy rain, create an impressionist collage on a wondscreen. Dec. 10.
Ornamental rowan (Sorbus) with white berries against the cloudless blue of the sky. Dec. 14. West Norwood.

The month opened with settled, high pressure conditions. Frosts and fog were reported in the
south. After the departure of the anticyclone to the east, southerly winds brought relatively
mild weather from Dec. 6 to Dec. 20.
The UK as a whole saw a mean
temperature of 5.9oC, which is
2.0oC above the 1981-2010
norm. England, at 9.1oC, was
1.9oC warmer than the norm.
Our region (along with England
SW and Wales S) at 9.6oC, was
warmest, but only 1.7oC higher
than the norm.
December's lowest temperature
(11oC) was recorded at Cromdale,
Moray (Scotland) on Dec. 5, when
the temperature fell to around
-1oC at Heathrow, but this was
not Heathrow's coldest day.
Left and below: Dec. 17 was foggy in
Dulwich and Sydenham Hill Woods.

Above: Christmas Day. A break with tradition in
South London - Santa on bike pulled by huskies.
At New Ash Green, Kent, literally a stone's throw
from a rural environment of fields, woods and
hedgerows, three neighbours had collaborated to
create an enthusiastic light display. Right: Horse
looks out over puddled morass on Dec. 21, the
day of the Winter Solstice. Christmas Midnight
Mass at All Saint's West Dulwich, S. London. On
the hills above Ash, Kent (Dec. 27), frost had
survived the day in the shadow of a hedgerow.
Shortly, as the Sun set, the planet Venus shone
brilliantly in the twilight (below).

The UK's highest December temperature
(17.0oC) was recorded at Hawarden
Airport, Flintshire (Wales) on Dec. 7, when
it exceeded 13oC at Heathrow. Heathrow
saw its peak temperature of about 15 oC on
Dec. 9. Heathrow's most notable rain
during the month took place on Dec. 10
(5mm).
Fog closed in from Dec. 11 to 12 and again
from Dec. 17 to 19, causing delays at
airports. The weather was unsettled from
Dec. 21 to 26, with Storm Barbara crossing
the UK on Dec. 23, followed by Storm
Conor on Dec. 25 and 26. Then, fog
returned. On Dec. 28, 4 crashes took place
on the A40 (Oxfordshire) with one fatality.

Towards the end of the month there
was a distinctly cold spell, before
temperatures rose again for the final
day. Heathrow in Greater London saw
temperatures fall below freezing on
Dec. 27, 28, 29 and 30. Heathrow's
coldest temperature for the month, a
chill -3.5oC, was recorded on December
29, although the day had seen a
temperature around 9oC.
Dec. 29, 2016: West Norwood, in South
London. Frost sparkled on fallen leaves
in the gutters and it formed some
intriguing patterns on car windscreens.

SE and central S England, Mean max. temp.: 9.6oC (1.7oC). Mean min. temp.: 2.6oC (0.6oC). Hours of sunshine:
64.1 (125%). Rain: 18.8 mm (22%). Anomalies re. 1981-2010 norm in brackets. Data in this article have been derived from
online publications by the UK Met Office and WeatherOnline (Heathrow). Met Ofice data are provisional.

The closing days of 2016.

Above: Dec. 30, 2016. London was fog-ridden, as tourists' imaginations
required, but not as densely as in the bad old days of the infamous pea-soupers, fed by chimney effluent.
Anti-pollution measures were enshrined in the Clean Air Act 1956. Below: Daylight died as the Sun set on
the final day of 2016 (Dulwich, South London).

2016 was a warm year for the
UK, but it was not a year for
record-breaking heat.
For the UK as a whole, the mean
temperature was 9.3oC (0.5oC above
that for the 1981-2010 averaging
period). That for England was 10.1oC
(also 0.5oC higher) and that for our
region by itself, was 10.8oC (again,
0.5oC higher than the norm). Looking
at this in a long-term perspective
2016 was “just outside the top ten
warmest years in the historical UK
series from 1910.” The UK saw 1136
mm of rain (98%) and 1432 hours
sunshine (104%); our region, 754.5
mm of rain (96%) and 1663.7 hours
sunshine (102% of the norm).

The turn of the year.
Top left: On the final day of the year,
the Southern Atlantic bade farewell to
2016 with a magnificent Sun glint at
noon. Dec. 31, 2016 at 13:31:36 GMT.
Left: The rotation of the Earth is
carrying S. E. England through the end
of a short afternoon and into night
(15:19:39 GMT). Centre: Around on
the dark side of the Earth, the New
Year is underway at the Prime
Meridian (January 1, 2017 00:36:34
GMT). DSCOVR mission. NASA/NOAA.

A giant fireworks display in central
London began as Big Ben chimed
twelve midnight.
TV coverage brought the event into living
rooms across the country.

Global climate: December 2016 was the third warmest December on record.
According to the USA's National Oceanic and Atmospheric Administration, this was the fourth
month in a row that global mean temperature failed to set a new record for warmth. However,
thanks to the variability of climate, we cannot expect every month to be warmer than its
counterparts of previous years. It should be noted that the last three years saw the three
warmest Decembers in a record. The trend for global warming is clear.

December's global temperature was 0.79°C above the 20th Century mean of 12.2oC.
NOAA stated that “The combined average temperature over global land and ocean surfaces for
December 2016 was the third highest for this month in the 137-year period of record, at 0.79°C (1.42°F)
above the 20th century average of 12.2°C (54.0°F). However, this value falls well short of the record
high December temperature, 1.12°C (2.02°F) above average, which was set in 2015. The second warmest
December was in 2014, making these last three Decembers the three warmest on record. ”
In all cases quoted below the warmest December
was 2015. The global mean temperature for land
plus ocean was 0.79 ± 0.14oC above its December
mean, the 3rd highest on record. The oceans, at
0.61 ± 0.15oC above the mean, were 4 th
warmest on record. Globally, land areas were
their 6th warmest on record at 1.28 ± 0.11oC
above the norm. In the Northern Hemisphere,
the combined mean temperature for land and
ocean was 0.94 ± 0.13oC above the mean, the 4th
highest on record. The land was 1.38 ± 0.11 oC
above the norm (8th warmest). The oceans (0.70
± 0.15oC) above the mean, were their 3 rd
warmest. In the S. Hemisphere, the mean
combined land and ocean temperature was 0.64
± 0.14oC above the mean, (4th highest on
record). The ocean (0.56 ± 0.15oC above the
norm) was the 5th warmest). The land (1.13 ±
0.12oC above the norm) was the 2nd warmest .

Source: NOAA National Climatic Data Center, State of the Climate: Global Analysis for December, 2016. Published
online. Data is provisional.

Above: Winter Solstice in the Northern Hemisphere and Summer Solstice in the Southern Hemisphere.
Ice-bound Antarctica received maximum sunlight, whilst, for the northern continents, the Sun was
lower at local noon than at any other time of the year. Image obtained on December 21, 2016 at
Solstice 20, 2016 at 13:03:33 GMT. DSCOVR mission. NASA/NOAA.

Earth's Perihelion:
January 4, 2017.
At 14:18 GMT, Earth was
147,100,993 km from the Sun,
its closest point for the year.
The side of the Sun facing the
Earth was almost spot-free,
but the new small spot AR
2624 was present (left).

Images from NASA's Solar Dynamics Observatory.

