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Global warning

Another
degree
closerto
disaster

It may not sound like much, yet a global
rise in temperature of just 2C above
pre-industrial age levels would be enough
to threaten the lives of millions of people.
But is this universally agreed target even
achievable any more? By Andrew Simms.
All photographs Timo Lieber

tall seemed so simple in 2008,

All we had was financial collapse,

a cripplingly high il price and

global crop failures. In addition,

my climate scientist colleague
D Viki Johnson and | worked out that
wie hiad about 100 months before it
wiotild no longer be “likely™ that global
average surface temperatures could be
hdd below a 20 rise, compared with
pre-industrial times,

Whais so special about 2C7 The
simple answer is that it is a target that
could be politically agreed on the inter-
national stage. It was first suggested in
1575 as an upper threshold beyond
which we would arrive at a climate
unrecognisable to humans,

To date, temperatures have risen by
almast IC since 1580, The effects of this
warming are already being observed in
melting ice, ocean levels rising, worse
heat waves and other extreme weather
events. Then are negative impacts an
farming, the disruption of plant and
animal species on land and in the sea,
extinctions, the disturbance of water
supplies and feod production and in-
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creased vulnerability, especially among
people in poverty in fow-income coun-
tries. But effects are global. 50 2C was
never seen as necessarily safe, justa
guardrail between dangerous and very
dangerous change.

Tor get a sense of what a 2C shift can
cla, just look in Earth's rear-view mirmar,
When the planet was 30 colder than
during the industrial revalution, we
were in the grip of an fce age and a mile-
thick North American ice sheet reached
a5 far south as New York, The same
warming agaln will intensify and
accelerate human-driven changes already
under way and has been described by
James Hansen, one of the first schentists
to call global attention to climate change,
as a “prescription for lomg-term
disaster”, including an ice-free Arctic,

Is it still likely that we will stay below
evian 2C7 In the 100 months since August
2008, | have been writing a climate-
change diary for the Guardian to raise
questions and monitor progress, or the
lack of it, on climate action, To see how
wiell we have fared, 1 asked a num-
bier of leading climate scientisis })

One of Timo
Licher's aerial
shots of melt
lakes created by
the melting
polar ice cap

in Greenland
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Global warning

and analysis for their views, The
{ responses were a5 bracing as a
bath in a pood of glacial meltwater,
Wasa's Goddard Institute for Space
Studies has an important place in the
history of climate-change research.
Hansem was jts director from 1981 until
2013, Donald Trump is set to strip the
institute of funding for climate
research. Iks cumrent director, Dr Gavin
Schmidt, is categoric that we are no
langer likely to stay below 2C. “The
inertia in the system (ooeans, coonomies,
technologies, people) is substantial and
« S0 fir the efforts are not commensarte
with the goal ™ he says.
E:L'I,:linlr]:"l:lﬁs.,ul’ﬁl.-rm:_llr_i.".". Mercator
Research Institute, says emissions are
currently *mot aligned™ with the 2C 1ar-
get and will need vo “come down more
quickly™. Joanna Halgh, co-director of
the Grantham Institute for Climate
Change and Environment, thinks there
i5 “no chance whatsoever at current
tevels of carbon emissions®, and her
Grantham Institute colleague, Prof Sir
Brian Hoskins, is not “confident” that
temperature rises can be held below 2C,
Prof Andrew Watkinson of the School
of Environmental Sciences at the
University of East Anglia thinksit
"unlikely” and Prof John Shepherd, 3
phvsicist al the Natiopal Dceanagraphy
Centre in 5:||.|Ihi|n|;'|-'|-::-|:|, calls it "not
very likely at all”, Stuart Haspeldine of
the School of GeoSciences at the Unl-
versity of Edinburgh says we have “very
livile chance”, and Frof Pers Forster,
director of the Priestly International
Centre for Climate at the University of
Leeds calls it, “on the fanciful edge of
plausible®, Glen Peters, senior researcher
at Morway's leading climate change
centre, Cicern, is unambiguous, saying:
“We have emitted too much already.”
In short, not a single one of the
scientists polled thought the 2C targed
likely to be met, Bill MoGuine, profes-
sor emeritus of geophysical and cli-
miate hazards at University College
London, is mast emphatic, “My per-

One
degree
atatime
What
eachrise
means

Whire we ane now.
Ineremental
warming af 1l
atmospherns will
sge 3 continual
worsening of some
impacts of climate
change that are
being felt now.
with the current
approvimate 1€ of
warming, we hawe
already observed
melting ice, sea
lewal rises,
warsening heat
wavis and other
extreme weather
events, the
disruption of plant
and animal species
on land and in the
sea and outright
extincticns, the
disturbance of
water supplies and
food production,
Land loss, human
displacement and
increased
vulnerability,
especially among
peophe in poverty
in Lowy-inoamie
countries,
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Whene we are
headed. The aneas
aof the world prone
o forest fire will
spread to include
parts of South and
Morth America,
southern and east
Africa, the Sahel
and eastern
Australia, Semi-
arid and tropical
regions and places
whaere farming is
marginal will see
faod production
hil negativily,
increased droughis
in sauthesn Alrica
and the
Meaditerranaan,
peak temperatures
during already
lethal heatwases
could be 6 higher
in Europe and 4£
in China. Glaciers
continue to melt
and the extent of
sea ice reduces
with ocean lavels
riging by 400m

by 21040,
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‘Are we likely to
meetthe 2C target?
My view is that
there’snotacatin
hell’'s chance’

sonal view,” he says, “is that there is
not a cat in hell's chance.”

The mast positive response came in
the guarded words of Chris Jones, head
of the Earth system and mitigation
soienoe eam at the Met Ofice™s Hadley
Centre, who says that current levels of
grecnhouse gases in the aimaesphere
“diom"t preclude” successiully achieving
the target. Prof loachim Schellnhuber,
director of the Potsdam Institute for
Climate Impact Research, would “only
confirm that it is stlll possible to keep
global warming below 2C°. The last
paint, however, is contentious, for
precisely the reason the target exisis.
Namely, to prevent global warming from
feeding off itself by triggering long-term,
potentially irreversible environmental
domino effects, such as ice loss and
forest die-back, and the weakening
ability |:|FI|:|i||g:i S1Ch as Our OCeIns o
absoib carban, *The apen question lor
e is mat wihether we will beeach the
2 tanget,” savs Profl Barry McMullin of
Dublin City University, “but how soon.”

In addition, the temperature 1arget
ks a global average, and local variations
matter, In November 2006, the Arctle
was already expariencing extracrdinary
anomalies, Temperatures were 200
above normal, A global average rise of
3 implies higher temperatures still for
the Arctic, sufficient to push long-term
ice loss and trigger other potentially
uncontrollable climate changes. At the
other end of the world, a development
o bigarre than extraordinary is
touching the Antarctic, Gamidling with
our future used to be largely a met-
aphor, bat it is now passible to })
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Global warning

{ place bets on when the next giant

iceberg will detach itself from the
Larsen C ioe shelf, At the time of writing,
betting company PaddyPower is offer-
ing odds of 7/2 in February 2017 or 12/1
in August.

Hosking says: *We have no evidence
that 2 1,9C rise is something we can
easily cope with, and 2,1 s a disaster”
But Saleemul Hug, director of the
International Centre for Climate Change
and Development in Bangladesh, one
of the countries most vulnerable to
warming, warns in stark terms of the
failure to stick to a much lower target:

“The consequences of failing to keep
the temperature below 155 will be to
wilfully condemn hundreds of millions
of the poorest citizens of Earth to
certain deaths from the severs impacts
of climate change.”

“1 think we actively chose to forgo
the carbon budgets for a likely chance
af 2C many years ago,” says Kevin
Anderson, currently professor of climate
change at Uppsala University in Sweden.
“ ludging that rate ot which our emissions
wioltld need tobe reduced was too
politically challenging to contemplate.”

‘The one thing agreed by all the
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Extreme weather
events - droughts
angd storms -
become yet more
extreme, The
dangers of sea
lewel rise increass,
due both to the
thermal expansion
of the oceans and
the release of more
water inte them
froem the Arctic
and Antarctica.

It won't happen
avarnight, but

the Last time
tempiratures weng
IC higher, sea
levels were 20
rrsetnes abore where
thiey are now.
Intensification of
urban heatwaves
will make life
unbearabla in
some cities.

climate scientists was the need for
immediate and dramatic transition to

a lowe-carbon economy, at a scale and
speed we have not yet remaotely
approached, And the truly striking thing
i= that a huge number of the actions
we need 1o take are things that bring
enoTmous economic, soctal and environ-
mental benefits, Rationally, we would
be choosing to do them anyway. Where
thera are challenging shifts in behaviowr
required, they mostly affect only a
small, wealthy propartion of society,
Take flying, for example: 70% of all
flights by UK residents are accounted
for by just 15% of the population.

o, what scale of change are

wi loaking at o stay below

2C7 Being optimistic about

what might be achievied in

terms of saving forests from
bitng cut down and cleaning up industry,
especially the production of steel and
cement, Anderson estimates globally we
can affiord to emit around 650bn tonnes
of carbon dioxide in total from energy
systems, Currently, the world pumps
out about 36bn tonnes every year
alone. Starting from today, and assum-
ing that poorer and industrialising na-
tions see a peak in the emissions from
energy use by 2025 and go zero carbon
by 2050, Anderson calculates that this
leaves a rich coumtry such as the UK
with the challenge of cutting its emis-
sioms by around 139 per year,

Chris Goodall see page 4) charts the
remarkable rise of renewable energy
and s equally dramatic falling cosis,
But renewakbdes have to substitute for
fossil fuels, not merely add to overall
energy supply, Inthe meantime, it
matters as much that we reduce our to-
tal emergy use. You will hear a lot of talk
abrout technologies to capture carbon

‘Failure to keep the
temperature below
1.5Cis to wilfully
condemn millions
to certain death’

from the burning of fusl and prevent it
entering the atmosphere. Most of the
climate models used to project what
will happen to our atmosphere rely on
the assumption that they will be used
at large scale. While most climate sci-
entists see these so-called “negative
emissions technologies” for carbon
capture and storage {CC5) as essential
parts of the toolkit to tackle climate
change, many are sceptical of hope be-
ing placed in them, It is easier not to
burm the carbon in the first place,
“There |5 no guarantes that CCS will
work at a sufficiently global scale” says
Dr Hugh Hunt, a Cambridge specialist
an climate engineering. Tellingly, asan
engineer, he argues that our top priori-
ties are to stop burning fossil fuels and
for the biggest consumers to live less
extravagantly. And, it seems, moderate
shifits by the most profligate could yield

The growth of all
major cereal crops
in all major glabal
regions whire
they are cultivated
will be cut
significantly, Yields
of wheat and
FRAIZE Qrown in
tow latitudes are
expecied to drop
by 40%%, and rice
yields by arcund
one third in China
and India. An extra
billion pecple will
suffer significantly
Worse access Lo
drinking water,
and 150 million
mare peopde a year
will suiffer flooding,
Temperatures
could spike 8L
higher in Eunope
on hottest days
and &L in eastemn
China.

huge climate dividends, Currently about
half of all global emissions are the
responsibility of just of just one in 10 of
the global population,

Theere are many wirys bo reach a 20
world, according 1o Prof Diana Urge-
Vorsalz, of the Central European Uni-
viersity, “Thelr commaon characteristic
i= that they all require rapid and trans-
formational action,” she says. Small,
imcremental changes won't do it.

Retrofitting existing buildings in rich
countries can save 70-90% of the energy
used to heat and cool them, she adds.
And such a move also tackles fuel
poverty, creates local jobs and reduces
deaths from cold. Switching transport
From fossil fuels to electricity power by
renevables cuts emissions but alsa
removies the air pollution that is respon-
gible for an epidemic of lethal respirtory
disease, In Europe alone, about half a
million people suffer prematuere deaths
cach year due to air pollution,

In November 2006, many, mostly
low-income countries, from Bangladesh
to Tanzania and Guatemala, committed
to switching entirely vo renewable
energy by 2030-50 at the latest, Costa
Rica, aided by favourable geography,
has already managed to power itself
for extended periods, relying just on

renewables, Portugal has managed the
sam for shorter periceds, But great leaps
forward are happening elsewhere, too,
China is installing more new wind
CNErgy capacity in asingle year than
thi UK has in tatal.

5o, adding 1o the prevailing global
strangeness, the edifoe of ntermational
climate policy rests on a tanget that no
one believes it is likely can be met, And
some think even that insufficiently
ambitious. Yet, among cimate sclentisis,
there is a consensus that swift actlon s
vital, and with it the target remains, at
least, possible.

With the amount of carbon burned
by humans, we have now created a
climate not experienced on Earth since
the Plicoene e, Jm-5m years ago, We
are daily rolling the climate dice with
the odds stacked against us. But we are
also clever, quick and Innovative when
wi wamt te be, Now that we
understand the game better, the ques-
tion we face s whether we will choose
to chamge it, fast and enough, so that
wiz can all have better lives.

Andrew Simms is co-director af the New
Weather Institute, author of Cancel the
Apocalypse and @ research fellow on rapid
transition at the University of Sussex,

‘A pristine landscape
littered with blue’
Timo Lieber on his
Arctic photographs

ice. I'd been to lceland seven or

oight times, to Arctic Norway and
to Greenland. Greenland's contribution
to global sea-level rise is abkeout three
times that of Antarctica. [ saw how
fast the landscape was changing and
wanted to put it into a body of wark,

1 teamed wp with the Scott Polar

Rezearch Institute in Cambridge, They
1ald me these deep blue lakes were

I ‘ve always had a passion for the
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appearing every summer in increasing
numbers, higher and higher up on the
ice cap, They provided me with satel-

live images highlighting where they
tend to be, But frankly, the second 1 got

up there [ could have thrown all the
maps away: there are so many lakes, it’s

scary, A landscape you'd expect to be
pristine white is just littered with blue,
1was on the joe cap for about a week
last summer, and 1 flew whenever the %
waather permitted. You get massive

storms, fog cover - and then suddenky
it's clear again. But the sun never really
sets, 50 Y¥ou can go fying at three o four
in the moming and the light is perfect,
Imagine sitting in a helicopter with-
ouit any doors, strapped into a harness
and leaning out aver the Arctie ice cap,
1t ot particularly comfonable, The

o
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Timeo Lieber's Thaw
exhibition = at
Bonhaies, 100 New
Bond Street | Lendon,
WS 158 on 20-23
Febauary
timadicher.com

e

helicopter also costs around £2,000

an hour to Hy, 52 | ended up shooting
mastly from a twin-engine plane, which
only had a tiny hole in the window, That
meant the pilot needed o til the plane
a1 an almost Go-degree angle for me 1o
b able to shoot vertically down. He was
swearing at me a lot,

The images are deliberately abstract,
1didn't want them to be documentary
photographs. You have to get close to
find the small, hidden details that help
you to understand what you're seeing.
They re beautiful, but what you're
leoking at is climate change at its warst.
My Favourite is the one that looks like
an ¢y, [t's a half-circle of concentric
bliaes at the top - it"s almaost a5 if global
warming is looking right back at you,
As tald bo Tim Walker
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