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A new study has concluded that massive tree planting would not be a 
practical way to counteract runaway carbon dioxide emissions.   

Arctic sea ice continues to shrink as warmer weather arrives in high 
latitudes and April 2017 saw a record low.

In  South  East  England,  the  season  of  woodland  floor  flowers,  such  as  lesser  celandine,  violets,
primroses, anemones and bluebells has ended as leaves on the trees have expanded and the canopy
has closed overhead. Trossely Country Park, Kent, England. May 29, 2017,



Massive tree planting – benign geoengineering or a formula for disaster? 

The goal of keeping the global rise in temperature caused by human emission of greenhouse
gases under 2oC was embraced by the 2015 Paris climate summit (Schellnhuber et al. 2016). This
figure, although debated, appears to be a reasonable guide to the level of climate change that
would pose dangers to human communities and natural ecosystems).

For many of us environmentalists, the preservation of woods and forests together with their
ecological complexes is understood to be not only desirable in itself, but also as a ready means to
combat climate change.  

Trees modify the environment in many ways. In particular, the uptake of water from the soil
through tree roots and its transpiration through leaves plays a major role in moderating local and
regional climates. At the same time, growing trees absorb carbon dioxide from the air. Plants
harness solar energy in the process of photosynthesis, which fixes the carbon in the form of
carbohydrates. About half of the fixed carbon is then lost in the process of respiration, whereby
trees obtain energy for their metabolism through the reaction between the foodstuffs that they
have built up through photosynthesis and oxygen from the atmosphere. Even in climates that are
warm all year round, trees lose much carbon through falling cones, flowers, seeds, leaves, twigs
or branches. Decomposition of fallen material, aided by microbes, returns carbon to the air as
carbon dioxide. Much of what is fixed, however, can remain in the tree throughout its lifetime.
That may be decades or centuries (in some cases, millennia). Timber from felled trees may be
used in products that can last for similar times.

The key concept is terrestrial carbon dioxide removal (or tCDR for short). This involves enlarging
biomass, in the form, for example, of trees or fast-growing grasses.

At first sight, the idea of expanding tree cover to increase the uptake of CO2 appears to offer a
good natural way to reduce the amount of this greenhouse gas in the atmosphere whilst creating
a better quality of life for people. There are, of course, many circumstances in which local or
national government could best serve the physical and psychological  needs of populations by
taking every opportunity to nurture or expand woodland. Unfortunately, on a global scale, this
seemingly neat combination of idealism and pragmatism could itself bring about a catastrophic
degradation  of  the  global  environment,  if  the  global  community  tried  to  carry  it  out  on  a
sufficently large scale to undo runaway warming.

The problem, as the new study reveals, is that if we do not otherwise restrict emissions, and if,
as a result,  we cross the 2oC limit around the middle of  this Century, we could not turn to
biomass production as a “late-regret” fix, without causing global disruption. It could take up vast
amounts of space and absorb enormous quantities of water and fertilizer.

“Our results show that those tCDR measures are unable to counteract “business-as-
usual” emissions without eliminating virtually all  natural ecosystems.”  Boysen  et  al.
(2017).

Science Daily quoted the study's principal author, Lena Boysen (Potsdam Institute for Climate
Impact Research), who explained: "If we continue burning coal and oil the way we do today and
regret our inaction later, the amounts of greenhouse gas we would need to take out of the
atmosphere in order to stabilize the climate would be too huge to manage." 

The Science Daily article, based on an information release from the Potsdam Institute, pointed
out that even if the reduction of CO2  emissions follows national pledges made under the Paris
Climate Agreement:  “biomass  plantations implemented by mid-century to extract remaining
excess  CO2 from the air  still  would have to be enormous .  .  .  they would replace natural
ecosystems on fertile land the size of more than one third of all forests we have today on our
planet. Alternatively, more than a quarter of land used for agriculture at present would have to
be converted into biomass plantations -- putting at risk global food security.” 



Predicted impacts of turning over huge areas to biomass growth depend upon the
precise emission scenarios and biomass production models adopted, but it was clear
that:  “Such  interventions  would  severely  compromise  food  production  and/or
biosphere functioning.” Boysen et al. (2017).

Tree planting could not be used to draw down climatically dangerous levels of CO2

from  the  atmosphere  once  they  have  been  allowed  to  accumulate,  but,  as  the
authors  made  clear,  it  could  still  be  used  effectively  now,  if  combined  with
meaningful reductions in emissions. 

References.  Boysen,  L.  R. et  al. (2017).  The  limits  to  global-warming  mitigation  by  terrestrial  carbon  removal.  Earth's  Future,  2017;  DOI:
10.1002/2016EF000469 Potsdam Institute for Climate Impact Research (PIK).  "Climate stabilization: Planting trees cannot replace cutting carbon
dioxide emissions." ScienceDaily. ScienceDaily, 18 May 2017.  <www.sciencedaily.com/releases/2017/05/170518104038.htm>. Schellnhuber, H. J. et al.
(2016). Nature Climate Change 6: 649–653. https://doi.org/10.1038/nclimate3013. 

Arctic sea ice – another all-time seasonal low.

As readers will see from the graph below, the extent of sea ice fluctuates and this year, it has
not been consistently lower than that of all previous years. However, the USA's national Snow
and Ice Data Center has reported that the average Arctic sea ice extent for April 2017 - some
13.83 million km2, tied with April 2016 for the lowest April extent in the 38-year satellite
record. The greatest losses of ice extent were seen in the Bering Sea and Sea of Okhotsk.
“Little change in extent occurred in the Atlantic sector of the Arctic.” 

http://dx.doi.org/10.1002/2016EF000469
https://doi.org/10.1038/nclimate3013


Seasons in South East England                                                                                      

April, 2017

Above:  Bluebells  in  flower  on  the
woodland  floor.   Rogers  Wood,
Kent. 12, 2017.

April was warmer, brighter
and much drier than usual.

Hedgerows,  woodlands  and  fields
were  returning  to  vigorous  life.
Left:  April  1.  Blackthorn  (Prunus
spinosa) flowers along a hedgerow
near West Kingsdown, Kent. Below:
A  hedgerow  remains  partly  bare,
but  is  greening.  Ash,  Kent  and
Bluebells  unfold  in  woodland  near
West Kingsdown on April 3.



Above:  At  the  beginning  of  April,  the  white  blossoms  of
blackthorn had broken out in many places along the hedgerows
dividing  fields  and  flanking  roads.  April  3.  Vicinity  of  West
Kingsdown.

For the UK, the overall mean temperature was 8.0oC and for
England it was 8.8oC. In both cases, this was 0.6oC higher
than the norm for 1981 to 2010. Meanwhile, our region was
the warmest in the UK. The Met Office zone England SE &
Central S reached 9.4oC, followed by East Anglia at 9.3oC -
both were 0.7oC higher than the norm. 

Falling  pressure  and  intermittent  showers  opened  the
month, followed shortly  by high pressure from the south,
with  notably  warm  and  dry  weather.  After  April  9,  the
weather became cooler, but dry condtions continued. The
second  half  of  the  month  saw  several  desultory  rainy
episodes, none of which managed to provide so much as 1
mm of rain. 

Right: Cuckoo flower or lady's smock (Cardamine pratensis) a
lover  of  damp  ground,  made  a  seasonal  appearance  in  the
churchyard of St Peter and St Paul, Ash, Kent. April 4. A small
tortoiseshell (Aglais urticae) butterfly alights on a stone in the
churchyard on April 5. Vivid blue speedwells (Veronica) were
poking  up  through  grassy  areas  along  field  margins  in  the
vicinity of Ash.



Above:  Wood  anemones  (Anemone  nemorosa)  carpet  the
floor of a narrow coppice near Ash, Kent.

According  to  the  UK  Met  Office,  April  8  began  with:
“patchy fog, mainly across the south and east, but this
burnt away to leave a warm and sunny day across the
country. The 9th was very warm and sunny across the
south-east with temperatures widely in the 20s Celsius”

On April 9, the UK's highest temperature, 25.5o  C, was
recorded at Cambridge. This was also the hottest day at
Heathrow, when the temperature hit a similar peak.

April 18 saw the month's lowest UK temperature (-6.2oC)
not surprisingly, in Scotland at Cromdale in Morayshire,
but the coldest  spell  at Heathrow that day was in the
vicinity of 4.5oC. 

April's  coldest  episode  for  Heathrow  was  on  April  25,
when temperature  fell not quite to freezing point.

Right: Male chaffinch (Fringilla coelebs) perches on a 
greening hedgerow near Ash. 

Below: Crop-spraying at Ash. April  2017.



                                                                                                                                    
April's warmest spell.

Above:  On  April  8,  2017,  the  British  Isles,
almost  clear  of  cloud  were  snapped  from an
altitude of around 700 km with the  Moderate
Resolution  Imaging  Spectroradiometer  (MODIS)
unit aboard NASA's Aqua satellite. Below: The
Northern Hemisphere on April 8 as seen by the
NASA/NOAA DSCOVR satellite at 11:43:33 GMT.

Top right: The Sun sets on April 6 and rises on
April 7 (New Ash Green, Kent).  Woodland near
Hartley Bottom, Kent, catches sunlight from a
clear sky on April 8.



 
Above: Easter is held on the first Sunday after the
first Full Moon following the Spring Equinox. On the
night  of  April  11,  2017,  the  Paschal  Full  Moon
beamed down from the constellation of Virgo.  The
giant planet Jupiter  had been at  its  closest  (4.455
AU) to the Earth (and its brightest) on April 7, when
it came to opposition (lay on the opposite side of the
Earth to the Sun).  It  approached us to within 4.46
times the distance of the Earth from the Sun.

As  seen  from  Earth,  Spica  is  the  brightest  star  in
Virgo. Studies have indicated that it consists of two
massive and highly luminous stars, which orbit each
other  so  closely  that  they  are  distorted  by  each
other's gravity. Spica's light has travelled for two and
a half centuries to get here. Heze (Zeta VIrginis) is a
hot, luminous white star about twice the mass of our
Sun,  with  a  vanishingly  faint  low  mass  red  dwarf
companion  star  orbiting  it  far  out.  perhaps  at  the
same sort of distance as the ice giant Neptune orbits
to  our  Sun.  Heze's  light  has  taken  around  three
quarters of a century to arrive.

Right:  On  Palm  Sunday  (April  9,  this  year),
Christians remember Jesus' being hailed by the
crowds  as  he  rode  into  Jerusalem.  Churches
organise processions and hand out palm crosses.
Church  altars  are  traditionally  stripped  in
preparation  for  Good  Friday  (April  14),  when
the events of the crucifixion are remembered.
Easter  Sunday  (April  16)  saw  churches
decorated  in  celebration.  St  Peter  &  St  Paul,
Ash, Kent.



Above:  Bluebells  (Hyacinthoides  non-scripta),  wood
anemones (Anemone nemorosa)  and early  purple  orchid
(Orchis  mascula)  flower  on the floor  of  a  coppice  near
Ash, Kent. April 16.

Left:  Flowers of  the wayfaring tree (Viburnam lantana)
gleam brightly in the sunlight. New Ash Green, Kent. April
18. 

Below: Honey bee alights on flowers of may (Crataegus
monogyna) in a hedgerow near Ash, Kent. April 19. Rain
drops on a juvenile  lime leaf  (Tilia)  after a shower on
April 22. Near West Kingsdown. The light of the setting
Sun  is  caught  by  the  fluffy  seed  heads  of  colt's  foot
(Tussilago farfara) on the flank of a shallow valley near
Ash, Kent. April 23.



 
Above: A dense sprawl of oil seed has turned
a  valley  yellow.  Ash.  Kent.  April  23,  2017.
The Sun sets behind an old coppice at  Ash,
Kent.

A cold  spell  occurred between April  24 and
27.  The  morning  of  April  27  was  frosty.  At
Heathrow, the day brought no relief from the
chill, with a maximum temperature was about
11oC on both April 26 and 27. After a  monthly
(air temperature) low of almost 0oC on April
25, the minimum temperature was just above
2oC on April 26 and just above 0.5oC on April
27.  The picture of  frosty leaves  at  left  was
taken early on the morning on April 27 in a
garden at New Ash Green, Kent. 

The  picture  of  birch  woodland  was  taken
during  the  afternoon  of  April  27,  2017.
Beacon Wood, Bean, Kent. 

Below:  Red  campion  (Silene  dioica)  was  in
flower beside the roadway at Beacon Wood.
April 27, 2017. A bumble bee on gorse (Ulex
europaeus)  in  Darenth  Country  Park,  Kent.
April  28.  Yellow  archangel  (Lamiastrum
galeobdolon)  flourishes  in  the  shade  of  a
hedgerow in the vicinity of West Kingsdown,
Kent. April 29, 2017.



 
The  closing  days  of  the  month  saw  the
temperature  rise.  By April  29,  the highest
temperature  at  Heathrow  was  nearly  17oC
and by April 30, it peaked at 18oC. The last
day  of  the  month  was  the  wettest  at
Heathrow, but a mere 0.6 mm of rain was
received.

Above:  A  hedgerow  catches  the  afternoon
Sun on April 29. Bluebells on the woodland
floor at Redhill, Kent; April 30.

Left: April 29, 2017. Ash, Kent. Despite the
warming weather and sunshine, a horse was
equipped with a coat as it grazed in a field.
Sunlight  spilled  across  a  oilseed  field  and
caught  a  greening  woodland  on  the  valley
side.

Below:  Apple  blossom in  a  restored  orchard  at
New Ash Green, Kent.  April  30. Well-developed
leaves  of  cuckoopint  (Arum  maculatum)  ina
woodland at Hartley Bottom, Kent.

Monthly means for SE and central S England. Max.
temp.: 14.6oC (1.4oC); min. temp.: 4.2oC (0.0oC).
Hours of sunshine: 205.3 (121%). Rain: 9.8 mm
(18%).  Anomalies  re.  1981-2010  norm  in
brackets.  Date  obtained  from  Met  Office  on-line
monthly reports. Heathrow data from WeatherOnline. 



Global climate: 2017 saw the second warmest April in a 137 year record.

Data from the USA's National Oceanic and Atmospheric Administration indicate that April just past
was beaten for global  temperature by just one year, namely 2016. The record began in 1880.
Figures quoted below are departures from the norm. All anomalies are positive.

The global temperature was 0.90 ± 0.14 oC above
its 20th Century April mean of 13.7oC. Globally,
the oceans were 0.73  ± 0.14oC above the mean
(2nd behind 2016) and land areas (1.37 ± 0.11oC),
4th  warmest  on record  (2016 was  warmest).  In
the  Northern Hemisphere,  the  combined mean
temperature  for  land  and  ocean  was  1.07  ±
0.13oC  above  the  mean,  the  2nd   highest  on
record  behind  2016.  The  oceans  were  0.76  ±
0.13oC above the norm (2nd warmest after 2016),
while the land (1.58 ± 0.15oC) above the mean,
was its 5th warmest (2016 was warmest April). In
the S. Hemisphere, the mean combined land and
ocean temperature was 0.73 ± 0.14oC above the
mean  (2nd warmest  after  2016).   The  oceans
were 0.72 ± 0.15oC (2nd warmest after 2016) and
the land was 0.80 ± 0.11oC above the norm (14th

warmest with 2016 as warmest).

Source: NOAA National Climatic Data Center, State of the Climate: Global Analysis for April 2017. Published online.
Data is provisional.

Above right: The Earth on the day of the March for Science, Earth Day, April 22, 2017.  at 11:06:09
GMT.  DSCOVR mission.  NASA/NOAA.  Below:  Participant  in  March  for  Science event  on  Parliament
Square raises a globe to remind us what the demo was about.



On the wing in April. Above: Young herring gull soars on the
wind  above  the  south  side  of  Westminster  Bridge,  central
London. April 9. Left: A pipistrelle bat flutters in the twilight
beside a crescent Moon. New Ash Green, Kent. April 29, 2017.
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