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Volcanoes have shaped the form of our Earth. They stand as symbols for the geological cycles of destruction,
"EE—"Fef—<'e fof "f."ff—<'e —Sf— Sf % -«fIfeatetloekSat volfdne&sithrGugh-a'”> &

geological time horizon, it becomes clear that they also play an important role in terms of climate change.

Volcanic eruptions can enrich the stratosphere with climate-altering gasses as these form an aerosol layer

which reflects solar radiation back into space thereby lowering the temperature on the surface of the Earth.

Conversely, climate change can also have an impact on volcanic activity: if global temperatures climb, ice

ofsete of7Z— feot off Z3"1Ze "cotd ™S<c...S <o ——"ed ec%oe< ... fo—-Z> fZ-1" -St
volcanoes and increase the risk of eruptions. In heavily glaciated regions, such as Iceland, there could be a

connection between the retreat of glaciers and the associated pressure relief on the lithosphere. This would

ZEft = feo o "tfoco%o o—o, 3" T T —"—ctee fot ™Mctiermift "FeSflce% ‘T —St f
provide a blueprint for climate engineering or targeted technical intervention in the climate balance. This

fZe' <o .Z—Tte ef—S'Te ee'™e fo o Zf" "fhrcf—c'e ofefUhofote— —Sf— t<"f...-2Z> f
Scientist are discussing the possibility of mimicking a volcanic eruption to curb global warming through the

targeted injection of sulphate aerosol into the atmosphere. At the same time volcanoes are an inexhaustible

source of energy for geothermal power generation, a technique that is used extensively, especially in

Iceland.

St fr-™e Q01"—'—<'ed Tco—fZcoets St  tef"%> fet —Vfes”tVef_<"t 7
The concept of the triptych is based on photographs taken by Michael Najjar in Iceland shortly after the
eruption of the Fagradalsfjall volcano in March 2021. For several days the artist scaled the mountains in the
Geldingadalir Valley to approach the erupting craters with his camera from different perspectives. The lava
fountains shot up to 200 meters in the air, new fissures opened up again and again, pouring out lava. Huge
streams of molten rock flooded the valley, creating a new landscape that changed daily. The triptych unfolds
an arc of tension between compositional form and visual eruption. Different perspectives were stitched
together to form a new post-natural landscape whose grey-black tones contrast with the glowing orange-
"t 7 =St ZfTfA ofZZ o<Z7F” trlefe feot ML 5Z%es "ETE L FZfetie <ot i
o—— [Zet = ofeecetio ot " Fe_c‘e o of——"1ta St .. ‘e ‘eshotsoffotstBam ...Z2 —te <o
from a geothermal plant. Tiny synthetic particles intersperse the clouds, following the technology of aerosol
injection. The volcanic mountain in the middle section resembles a reclining face; its body appears to
continue in the right-h f et et ...—<'s ™S Zf"f ‘“*aecs% ""'e¢ —St 0Stftoa 0¢'—-S06 fef
fefe “tZ'..ele fcf S>*—Stece MS S ’'e__7piosphereSah-beviswed fs°0n& foT <—e
sco%oZt Z<“co%o ,tco%od St fU—T™'"e “co— f 7 wetoferfationafid reréwal Whileatthét
efef —<ofd feo —=SF "<i™i"ie %ofoet "f-——"ee - —St 0,10 7 ef——"14 <—o o—f-
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is creating a profoundly changed planet. Storms, floods and steadily rising sea levels may possibly destroy
our coastal cities. Global warming affects sea levels in two ways: About one third of its current rise is due
to thermal expansion as the volume of water increases the warmer it gets. All the rest is due to ice melting
on land. Because the ice shelves in Antarctica and Greenland are melting, the land ice behind them can flow
into the sea ever more rapidly. And this causes the sea level to rise. If we succeed in limiting the rise in
temperature to 2 °C, approximately 130 million people would still be affected by flooding. However, if we
cause global warming of 4 °C through our emissions, this could result in the submergence of land areas that
are now home to up to 760 million people worldwide. New York, Mumbai, Shanghai, Lagos, Rio de Janeiro,
San Francisco und Miami would be flooded in large part or would completely disappear. It is possible that
technical solutions such as the construction of dykes, dams and protective barriers will no longer suffice at
some point and then the retreat from the coast will begin. From Florida to Bangladesh people will leave the
coastal regions, civil unrest and wars will then ensue. Our civilisation will change.

Theart ™ "¢ O”coce% ot fed “<o—fZcote —St —S"Ff— —* ‘—" . fe—fZ ..<—<Fe fof *
ever higher sea levels. The composition of the picture consists of the surface of the sea, mountain ranges
fet ...Z2'—ted St "<t™i1"ie %o f oarthaM stdrlike.pois offlightMist above the coastline. The
mountain range rising from left to right reflects the increase in temperature from 1850 to 2100; a small
plateau on the steep right-hand side of the mountain range marks global warming of 2 degrees; the
mountain peak on the far right edge of the picture the rise in global temperature of 4 degrees. A dense cloudy
sky has formed over the mountain range and is reflected in the water a symbol for the increase of
greenhouse gases in the atmosphere feT —St fee' .. «f—f1 "cof '~ —St ot f Z1 " FZ4 0"coce%o o1
human civilisation on the edge of existence. Unless we drastically change course in the coming years, our
carbon emissions will create a world whose geography is completely different from the world in which our

species evolved.
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The extreme effects of climate change are now evident across the planet. Rising temperatures, heat waves,
water scarcity. The desert regions of the United Arab Emirates are particularly threatened, especially in the
summer months when they have to cope with great heat and enormous humidity. Temperatures between
40 and 50 degrees are now the norm, water is becoming an increasingly scarce resource, only about 70
liters of rainwater fall in Dubai per year and per square meter. To combat the heat waves, which are
becoming ever stronger as a result of climate change, the Emirates, in cooperation with the University of
Reading in England, have now developed a new "rain enhancement” technology to generate artificial rain
using drones. These are catapulted into the air in search of clouds of the right temperature and humidity,
and then emit an electric shock, a type of laser flash. The electrical charging of clouds results in cloud
condensation or small water droplets being compressed into larger droplets. Once these are dense and
heavy enough, they fall to earth as rain. In July 2021, the desert area in and around Dubai was hit by massive
rain showers for the first time, apparently resulting from manipulated clouds.

The work "electric rainfall” visualizes the creation of artificial rain using electrical drone impulses. The 3-
part composition consists of an extensive desert landscape, an urban skyline and dramatic cloud formations.
The viewer's gaze glides over a sandy desert landscape whose undulating dunes are reminiscent of sea
waves. The skyline of Dubai stretches out on the horizon, an artificial metropolis made of concrete, glass
and steel. At the center of the composition is the 828 m high Burj Khalifa, the tallest building in the world.
The pointed architecture draws the eye up into the cloudy sky. Shiny, small spherical objects fly through the
gray clouds, which seem unnaturally compressed. The dramatic intensity of the cloud composition, from
which a two-forked lightning bolt flashes in the middle, givesthe "<+ ™ 3" f *"fe'ec—c'e —Sf— <—ie %o' <o %o -
over the desert. All over the world, innovative solutions to the extreme effects of climate change are now
being researched. It remains open, however, as to what the later consequences of the manipulation of

natural processes on earth could be.
] 1
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Wind energy is one of the most promising sources of renewable energy. In recent years, large scale wind
farms have sprung up all over the world. Of all the renewable energies available to us today, wind energy is
the best that can compete with fossil energy sources. And technical developments will make it even more
efficient. Everything points to the installation of many more wind turbines across the whole world in future.
The number of offshore wind farms in particular will increase because energy production at sea is much
more efficient than on land. But other developments are also conceivable such as the integration of wind
turbines in urban skyscrapers, and mobile or flying turbines. Scientists at MIT are working on the idea of
gigantic flying wind turbines that are integrated in an inflatable helium shell. These flying wind turbines can
reach a flying height of 200 - 300 m heights where the wind blows 5-8 times more intensely and much
more consistently than on land. They are automatically steered to a height where the wind provides optimal
wind strength. The energy generated is transmitted down through cables to land-based storage units and
from there fed into the power grid. The flying wind turbines can produce 2-3-times more energy than
conventional surface-mounted wind turbines. The technology of flying generators lends itself particularly
well to areas difficult of access that scarcely permit the installation of conventional wind turbines.

St f7=™""e¢ 0" Z'f—<2%o %ofef”f—""00 "ot ¢fZutute wind fereatard Fivd such
generators float in their shiny silver helium shell in the sky over a snow-covered mountain landscape. In
the foreground what seems at first sight to be a smooth and calm surface of water spreads out which softly
reflects the generators. Only the surface of the water is not smooth but breaks into multi-layer filigree
structures. These refer to the most important invisible element in the picture the wind. The wind turbines
were produced using 3D software and their appearance is based on prototypes developed by MIT. These
developments are still in the prototype stage but in future we are bound to see flying wind turbines in the
sky in many places around the world. Wind is an inexhaustible resource on our planet. The advanced
development of this technology and an even more efficient energy production using it is an essential step
on the way to a fossil-free future.
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Global sea levels have been rising steadily since 1880, with one third of the rise occurring over the last three
decades. The infrastructure of all our coastal towns and cities is increasingly threatened by rising sea levels;
and ever more violent storms and severe floods are a direct consequence of rising seas. The reason for the
rise is the increasing warming of our planet. While, on the one hand, melting glaciers and ice sheets are
contributing to the rise, at the same time the total volume of water is also expanding due to rising
temperatures. The melting process of glaciers has shot up by a fivefold over the past four decades and is
now accelerating exponentially. The polar regions have lost 28 trillion tons of ice mass in the past 30 years.
Since the global temperature will continue to rise, continuation of this melting process is inevitable.

If critical tipping points are reached in the polar region, this could lead to the collapse of the massive ice
sheets. In a worst-case scenario, the Arctic would completely melt and Antarctica would lose a major part
of its ice mass which would mean a sea level rise between 40-60 meters. The planet would change to a state
comparable to the end of the last great ice age. This would be the end of human civilisation as we know it.

St f'—™e Q' e_S—efe ™f Fed oS ™e f "te_S__ofe " ___"F Zfoete  f'f <o T

disappeared from the Earth by climate apocalypse. The viewer looks out over a coastal landscape of black

sand to the sea. Soft light bathes the scenery in a morning calm. Behind the gently rolling breaking waves,

massive bizarre rock formations tower up. In the foreground, on the edge of the breaking waves and framed

by three rocks, stands a human-looking figure which on closer inspection turns out to be a humanoid

robot. The mood seems harmonious, everything appears to be in equilibrium. Yet the enormous craggy rock

e f—<clee —Sf— efet —' f Zf"%o¢ fr— " —Sf T ——"Fie L teltec—¢te —F77 ‘" f =«
of a mountain range that rising sea levels have caused to sink into the water over the millennia. This could

fZe' ,f —SF "f-1 7" S—efe <"<Zcof—<'eBd 0''e—S—efe ™Mf fed "I FfZe fo F77—
Antagonism between reason and irrationality that characterises our reactions to climate change, could lead

to a final dystopian picture that no longer allows for human life on our planet.
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Across the world approximately 400 billion tonnes of glacier ice melt each year, contributing one third to
the global rise in sea levels. By releasing carbon dioxide and other heat-trapping gases into the atmosphere,
we have warmed the Earth by over one degree in the course of the last century and raised sea levels by circa
20 cm. Further emissions of greenhouse gases will change our coastlines for millennia to come. The oceans
covert two thirds of our planet, making them the most important life support system for human civilisation.
We have irrevocably bequeathed a hotter world and rising seas to future generations. Iceland in many
respects is ground zero for climate change; it hosts 400 thousand of years old glaciers all of which are now
rapidly melting. The island off the southwest coast of Greenland is losing about 11 billion tonnes of ice a
sEf @ fof o cto—ce—e “Ff” —Sf— > ttrr fZZ =St %Zf..<t"e ™McZ7 & %‘stad S
surface and due to their maritime location are particularly sensitive to ocean warming and short-term
climate fluctuations. Deeper, near-sea areas are very likely to disappear completely in coming decades.

St f7'— ™“e geff " <. 30 THfZe ™Mc—S —St Z'ee " —” %Zf..<fZ <..F fot =St
TeE™EVie %ofoet %eZcTEe tiT™e Trte f (" tie fot T<E™ TE7 f effece%Z> FetZiee
rolling in multiple layers, devour ever more of the coastline. All artefacts of civilisation have already
disappeared, just a lone boulder stands, defying the waves. The composition draws the eye far into the
landscape to the horizontal line which is in the upper quarter of the picture. There stand the icebergs of

o FZfetie xZStcoefE®Ue—Z77 %Zf ..<t” MSc...S fZ"3fT> etfee —' | f ocoecedho <o
for the changes in Iceland wrought by climate change; it is losing a dramatic amount of its mass each year
and retreating ever faster. Its meltwater collects in a lake that grows larger year by year; eventually the
water flows into the sea. Behind the melting glacier mountains sharply jagged barren rock formations are
revealed. Metaphors for an impending future scenario, the totaldis f *" £ f” fe...f *~ .. 3Zfetie %Zf..<t"+4
glaciers are one of the most visible signs of climate change.
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Climate change affects every region of the Earth in a variety of ways. The main cause for global warming is
the rising concentration of carbon dioxide (CO3) in the atmosphere where it lingers for a very long time.
Even if it were possible to reduce global emissions to zero by 2050, the carbon dioxide already emitted
would stay in the atmosphere for over 100 years. The Intergovernmental Panel on Climate Change (IPCC)
points out that the climate goals defined in the Paris Agreement will no longer be achievable without the
active removal of CO; already in the atmosphere. Carbon capture and storage (CCS) plays a vital role here.
In 2021, the Swiss company Climeworks started operationsinthe ™ " Z tie Zf "% fe— —fe— "f..<Zc=> """
capture - removal of CO; from the air and its subsequent storage in the ground in Iceland. The CO, absorbed
by filter systems is first liquefied and then injected into deep-lying layers of earth in the volcanic basalt rock.
There, over time, it transforms itself into a carbonate mineral through a process of natural mineralisation;
thus carbon dioxide is removed from the atmosphere for the long term. This process is still prohibitively
expensive and energy-intensive. However, by mid-century it could become a key technology in the fight
against climate change.

St f7— ™ e 5. f",'e L f ——"F0 “<o—fZcote St fec.. <o 7% ° —Sce -t
Zcot™ ool of™ o7 fetc.., ' Z f 4 td¥ilBer up$o 4006 tohhes. of tarbon dioxide a year
out of the ambient air and press it deep into the earth. The composition of the picture divides the landscape
into an above-ground view and an underground one. In the upper third of the picture the vie ™M £ "Te % f o2t <
drawn to three futuristic-looking objects, CO; collectors set in a landscape of mountains and snow while in
the background clouds drift towards the filter systems. The lower part of the picture, however, which makes
up the largest part, shows typically Icelandic sharp-edged basalt rock formations. In a diagonal zigzag
movement the view glides over the jagged rock down into the depths where invisible subterranean
landscapes becomes visible. At the lower edge of the picture a mineralised stone structure is visible. An
image of a drill core of carbonised carbon dioxide which was retrieved from a depth of 800 meters is
incorporated in the artwork. The Icelandic CSS plant could be a scalable and flexibly reproducible blueprint
for the future expansion of these filter systems. This would depend, however, on the availability of sufficient
renewable energy and geological storage options. In Iceland, and increasingly in other countries, the

underground injection of greenhouse gases is considered an effective method to slow down global warming.
I
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Ze'o— fZ7Z —St Fet"%> —Sf— <o"Z—te...te —St f"-Sie ...Zcof-14a Sthee -St f"-
planet and its atmosphere absorb and reflect solar radiation, and the balance between absorbed and
"ftof -1t Fed %> TI—F"ecete —ST %oZ',fZ [TE %t —te i f——"184 Sf—ie o™ f
parameters that show how the energy balance of the Earth and its atmosphere is changing. Greenhouse
gases, f1"'e'Ze fot ...Sfe%te —* =St ["d%ie changésfin.pdlar regiorS affesledding to a
rise in global temperatures with dramatic consequences for human civilisation. Scientists are investigating
novel technologies to reflect a much greater part of sunlight back into space through targeted aerosol
injections in the atmosphere. Such solar radiation management (SRM) would slow down the rise of the

fr—Sie —fe' 3" f——"Ff —e—<Z %Z ', fZ ...f",'c t<8ctF tduced.Studiesshewdtat,t +—""«... <
a global cooling of the planet by around one degree Celsius is possible. It has long been known that volcanic
t7—"—<'ee . fe .Sfe%t —St 'Zfet—is . Zcof—1f "' o'e_Se f(aerpsolethatf ¢+ ,<ZZ< ‘e

reflect sunlight are dispersed in the atmosphere. The extremely cold summer of 1816 in China, Europe and
North America is attributed to the enormous eruption of the Indonesian volcano Tambora in 1815, it was
enough to lower the global temperature by up to two degrees. The eruption of Mount Pinatubo on the
Philippines in 1991 cooled the Earth by about 0.5 degrees. After the eruption of the Krakatau volcano in
Indonesia in 1883 average global temperatures dropped by one degree for the next five years. Scientists
and researchers are increasingly discussing the possibility of mimicking a volcanic eruption to at least
temporarily abate global warming. However, such technologies also carry high risks for the global weather
system.

The artwork @tratospheric injection dvisualises the themes of the Earth that is becoming ever hotter

together with the technology of solar radiation management. The picture is based on a nocturnal long

exposure photographed during the Fagradalsfjall volcanic eruption in Iceland in March 2021. Set in an

undulating hilly landscape, a seething volcano catapults lava, gases and particles high into the air. The sky

has turned a deep orange, the atmosphere seems thick and impenetrable. As a massive source of energy,

the sun has taken a central dominant position at the upper edge of the picture. The composition of the

picture leads the viewer on an implied path at the lower edge of the picture directly into the glowing
Zfete..f't4 St f’—co— SceetZ” —'e —_Sce "f-S "<%S— —' —* —SF "ce " _Sf "7
Dantesque inferno for humanity that is becoming increasingly likely the longer we ignore the consequences

of climate change and fail to act.
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At a time when CO; emissions are still rising exponentially, innovative solutions for the removal of

greenhouse gasses from the atmosphere are becoming ever more important. Scientists and researchers are

attempting to transfer the efficiency of natural processes to new sustainable technologies. One of the most

ot —f . —Zf" " ef——"Ff0ie <o Fe—c'ee o 'S'_tese_Stecedlife-oh Fayth-was udw ,<ZZ<
limited due to the high concentration of toxins in the atmosphere. This changed when organisms evolved

that were able to produce oxygen through photosynthesis when exposed to light. Photosynthesis is a

chemical reaction that enables organisms to convert water and CO> into glucose and oxygen using light

energy. Inspired by these natural mechanisms, the London designer Julian Melchiorri has developed a

biological material whose raw materials come from silk proteins and plant chloroplasts. His aim was to

create a system that could reduce the carbon dioxide content in the air. Only visible light and water are

needed for this process. It is an invention that holds out the promise of unprecedented possibilities and

applications. In landscape as well as in urban indoor and outdoor settings, the artificial leaf could be used

on a grand scale as a CO; absorber.

St fr'—™e QecZe ZL1f 6 “<o—fZcote —St o "t7 —F..Se'Z'%> " fr—<"<..<fZ "
tZ7..8¢"7"<Te <o”fe—cteexfendivé réSehrch in this field which is still in the prototype stage. The

composition of the landscape is made up of a partly snow covered mountain range, a lake and a milky blue

sky. In the middle of this landscape stand three gigantic objects that resemble sculptures artificial leaves

generated by 3D software. Sun beams penetrate the green shimmering semi-transparent surface of the

—-S7"tt LEL...—c& sfeco%o —Ste %Z'™& ST “<E™Iv"ie Yofet %oZc<tte TF” —St o

the futuristic, green-glowing leaves up into a cloudless clear sky that takes up the whole of the upper part

of the picture. We are still a long way off from scaling artificial photosynthesis up to such a scale, but the

first steps along the way are already being taken.

Artificial photosynthesis can be an important tool along the way to a negative emissions budget. Nature

itself can be the greatest source of inspiration for the development of such novel technologies.
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