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INTRODUCTION

The idea that water could be the most important
power on Earth is at least 2,600 years old. No
less than the ﬁrst philosopher in Western history –
the Greek scholar Thales, who lived in Miletus
on the west coast of Asia Minor in 600 BC – saw
water as the source of all things. ‘Everything comes
from water, and everything returns to water,’ was
his famous dictum. He supposedly came to this
conclusion because of the dampness in the earth
and the observation that seeds need water in order
to germinate. Miletus was an important trading
port in ancient Greece, and its location at the tip
of a promontory surrounded by water amid the
islands of the Aegean Sea may have played a role
here. Perhaps that is why Thales decided that all
land must ﬂoat on water, and that earthquakes
rocked the land when the water became choppy.
Almost two thousand years later, during the
Renaissance, Leonardo da Vinci made an intensive
study of the element of water as an artist, engineer
and natural philosopher. In his writings he repeatedly
described water’s ability to sweep away sand and
stones, referring to it as ‘Nature’s coachman’. Unlike
Thales, Leonardo did not see the Earth as a ﬂat disc
ﬂoating on the water, but rather as a fertile living
organism. He compared it to the human body:
the earth was its ﬂesh, the stones were its bones,
and the water was the blood ﬂowing in its veins.
Over the centuries, natural scientists studied the
Earth’s water, its powers and its characteristics.
Many of them suspected at least some of the things
we know for certain today: that none of the water
on our planet is ever lost, but has moved since time
immemorial in a cycle between Heaven and Earth –
leaving its mark on the Earth’s surface like no other
natural substance. Whether in its liquid state, frozen
to ice, or in gaseous form as water vapour, it
constantly modiﬁes the appearance of landscapes
all over the world. It falls from the clouds as rain or
snow; it gathers in rivers, lakes, and as groundwater
in the earth; it freezes to ice at the poles and in the
high mountains; it ﬂows in mighty rivers into the
sea; it evaporates, rises as water vapour into the sky,
forms clouds and ultimately falls back down to Earth

as precipitation. On its journey it erodes the subsoil,
carrying away debris and depositing it elsewhere.
Without water there would be no valleys and gorges,
no mountain peaks, no deltas and ﬂood plains, and
no islands, river banks and beaches – and not even
dunes in the desert. Because even sand is nothing
but rock which has previously been crushed and
ground, mainly by ﬂowing water or advancing glacial
ice, and then blown together by the wind. Water that
circulates deep within the Earth’s crust even triggers
volcanic eruptions.
Climate change, the constant rise in global
temperatures, alters the distribution of ﬂowing
water, ice, and water vapour on the Earth. So far
scientists have not been able to prove a global
trend. Individual observations and model calculations
indicate clearly, however, that global warming fuels
the Earth’s hydrological cycle. More water evaporates
from the oceans and more precipitation falls on the
land, and thus the water that ﬂows away also increases
in quantity. However, the regional differences are
large. In some regions of the Earth there will be
more heavy rainfall and ﬂoods, and elsewhere there
will be more droughts. Some deserts are growing in
size, while others are being transformed into fertile
land. The permafrost soil in the Arctic is thawing
out, and most glaciers in the high mountain regions
are shrinking in size. The ice masses at the poles
are melting, but not everywhere. In some parts of
the Antarctic there is more precipitation and the
glacial ice is spreading. One trend can be clearly
seen, however: the sea level is rising worldwide
and the coastlines are changing accordingly – with
unpredictable results for us humans.
The precise observation of climatic development
also makes us aware of an aspect of water that has
hitherto been largely disregarded: water is not only
the source of all life and essential for the existence
of all organisms existing on Earth. Water is also
the most important element moulding the landscape here on Earth. It can be both destructive and
constructive – and is often both at the same time –
in a never-ending cycle.
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Altogether there are approximately 1.4 billion
cubic kilometres of water on Earth. If we were to
distribute this unimaginable quantity evenly across
the entire globe, it would cover the Earth in a layer
of water approximately two to three kilometres
thick. As a result of the temperatures which prevail
on our planet, water exists here in all three aggregate
states: in liquid form, frozen as ice, and as a gas in the
form of water vapour in the atmosphere. This makes
our planet unique among all the celestial bodies in
the universe that have hitherto been discovered.
However, the quantities of frozen and gaseous water
are minimal in comparison with the amount of liquid
water. Only slightly more than two per cent of the 1.4
billion cubic kilometres exists in a solid state – in the
glaciers in the high mountains, in the permafrost soil,
and in the polar ice of the Arctic and Antarctic. And
the gaseous water vapour in the atmosphere accounts
for just 0.001 per cent of the total amount of water
on Earth. The rest, amounting to almost 98 per cent,
is in liquid form. It ﬁlls the sea and ocean basins; it
ﬂows into them as streams and rivers; it lies quietly
in swamps and lakes; and it circulates as groundwater
in the soil or in cracks and crevices in rocky subsoil.
This 1.4 billion cubic kilometres of water has remained
constant since the Earth was born some four billion
years ago. However, the proportions of liquid, frozen
and gaseous water have been subject to continual
change. Early on, when the young Earth was still ﬁery
hot, there was much more steam than there is today.
As our globe slowly cooled down, these cloud masses
were precipitated as rain. This water collected in
hollows in the freshly formed Earth’s crust, and the
primordial oceans were formed. According to the
‘Snowball Earth’ hypothesis, on several occasions

during the Palaeozoic era, some 580 to 750 million
years ago, our planet was almost completely covered
with frozen water, in other words: ice. The reasons
for this have not yet been explained. All that is certain
is that the temperatures on the Earth play a decisive
role in the distribution of running water, ice, and water
vapour – and that changes of just a few degrees
Celsius can have a great effect.
Twenty thousand years ago, for example, at the height
of the most recent Ice Age, the average temperature
on Earth was 11 degrees Celsius, only 4 degrees lower
than today. In those days the Arctic glaciers extended
down as far as Northern Germany in Europe, and
covered almost the whole of Canada and other parts
of North America. So much water was bound up in the
ice in the high mountains and at the poles that the sea
level lay 120 metres lower than it does today. Both
the Bering Strait, between Alaska and Siberia, and the
English Channel, between England and France, were
dry land and could be crossed on foot.
Today, climate change is causing temperatures to
rise all over the world. Scientists predict a global
temperature increase of between 1.8 and 4 degrees
Celsius in the next hundred years. The ﬁrst results
of this are visible: the sea level is currently rising by
an average of approximately 3 millimetres per year
worldwide. That is not only because the glaciers in the
high mountains and especially at the poles are melting
and their melt water is ﬂowing into the oceans. Sea
water is also expanding as a result of the higher temperature. If, in the distant future, it should become so
warm that water cannot freeze anywhere on Earth,
not even at the poles, then the sea level would lie 70
metres higher and the ratio of land to water on Earth
would look very different from what it does today.
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THJORSA
Iceland
Murky glacier water and ferruginous marsh
water spread out across the river bed of the
Thjorsa, the longest river on the island.

Right

BERING GLACIER
Alaska, USA
The crevasses ﬁll up in summer with
crystal-clear, shimmering blue melt water.

LENA DELTA
Yakutia, Russia
In the Lena Delta, 600 kilometres north
of the Arctic Circle, the soil is permanently
frozen down to a depth of many hundreds
of metres. Only the top layer thaws in summer.
Because the water cannot trickle away through
the icy subsurface, large parts of the delta are
transformed into a water landscape.

LENA DELTA
Yakutia, Russia
Climate change is causing the permafrost
soils not only in the Lena Delta, but in the
Arctic as a whole to thaw at increasing rates
during the brief Arctic summers. The deeper
layers, along with the tundra vegetation
embedded in them and frozen there for
centuries, are also melting. The remains of
the plants are starting to decompose. This
produces the greenhouse gases carbon
dioxide and especially methane – the latter
has a much greater impact on climate
change as it accelerates the rise in global
temperature.

SODA LAKE
Carrizo Plain, California, USA

The water from the rare rainfall collects in
the hollows of this semi-desert, gradually
evaporating and leaving behind a lightcoloured saliferous clay.

SUSITNA RIVER
Alaska, USA

Through the constant alternation of frost
and thaw, string-shaped earthworks form in
the Arctic bogs. In summer they are densely
covered with grass.

KAKADU NATIONAL PARK
Northern Territory, Australia
Northern Australia is determined by the
monsoon. There are only two seasons of the
year – the dry season and the rainy season,
in which the rivers overﬂow their banks and
the greyish-brown water ﬂoods the land.
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TUKTOYAKTUK PENINSULA

THJORSA HVER

Canada

Iceland

During the brief summer, the tundra on the
peninsula on the shores of the Arctic Ocean
in the far north of Canada is covered by a
mosaic of lakes.

Countless lakes form in summer on the
permafrost ground in the region around
the source of the Thjorsa, the longest
river in Iceland.

