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of the globe, water is the most common substance

COVERING more than seventy per cent of the surface
on earth, It is in the air we breathe and in the

ground we walk on. It fills the oceans, rivers and lakes. It is

the source and sustainer of life without which neither plant
nor animal nor man could live. '

Every living thing consists mdstly of water. A human be-
ing is about 65 per cent water, an elephant about 70 per cent,
a potato about 80 per cent and a tomato an amazing 95 per
cent,

The wonder of water does not end there. It is both our.'

_slave and our master. It helps to regulate the global climate,
.and with its tremendous force it shapes the earth, at times
destroying man’s puny constructions. We use it for bathing,

cooking and recreation. It carries away our wastes and ir- "

rigates our fields and, when taken from certain sources, has
unequalled therapeutic properties. It is an inexhaustible,
self-renewing resource.

"The benison of water is not evenly distributed. Although
clean fresh water is vital for life and for health, over half the
people in the Third World do not have clean water to drink
and three-quarters of them have no sanitation, yet more than
three-quarters of human illness is related to lack of clean
drinking water and sanitation.

" This is why, in November 1980, the General Assembly of
the United Nations declared the International Drinking
Water Supply and Sanitation Decade (1981-1990), whose
target is ‘‘Clean Water and Adequate Sanitation for All by
1990,

Unesco’s involvement in water problems goes back to
1950 when it launched a programme of research on the
world’s arid zones. The purpose of its current International
Hydrological Programme (IHP) is to develop a scientific
basis for the rational management of water resources and to
help find solutions to specific water problems in countries
with varying geographical conditions and levels of
technological.and economic development.

Badly managed water, -or the lack of it, can be a
destroyer. Ill-conceived ' irrigation schemes can ruin
agricultural land as effectively as drought and desertifica-
tion, the two great scourges now affecting huge areas of
Africa. Bad land-use-practices, such as overgrazing and
deforestation, can make water a prime agent of erosion. Bad
industrial practices can turn rivers into sewers and “‘the gen-
tle rain from heaven’’ into an acid-bearing blight that can kill
a lake and destroy a forest.

There is as much water on earth today as there has ever
been or ever will be. We must look after it.
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Emblem of the International Drinking Water Supply
and Sanitation Decade, 1881 to 1990.
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Sheet erosion...

... is the more or less uniform
erosion of the whole surface of a
field. The roots of plants, tree
roots and fence posts are
increasingly exposed

Rill erosion...

... is the accentuation of
natural depressions caused by
surface run-off. While normal
cultivation often hides the
;1amage, much fertile soil is still
ost

Gully erosion...

... causes deep fissures in
otherwise cultivable land. If left
unchecked, gullies eat their way
progressively back into the hill

Streambank erosion...

... converts deep, fast-flowing
streams into wide and sluggish
meandering watercourses with
extensive mud banks. It can
cause serious loss of cultivable
land
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» At the same time, phosphates, which

nourish phytoplankton and other aquatic
plants, attach themselves to the aluminium
and become less available as a nutrient. So
increasing aluminium levels may reduce
primary production on which all other
water life depends. As the water gets more
acid still, other metals, like cadmium, zinc,
lead and mercury also become increasingly
soluble. Several of them are highly toxic,
and some may be taken up by water life
through food chains, though little evidence
of this is available so far.

Soils are normally much better able to
resist acidification than lakes, rivers and
streams, and so can take much more acid
without noticeable ecological drawbacks.
Their vulnerability differs depending on
their type, the kind of bedrock they cover,
and the use to which man puts them. The
most vulnerable lands are those that have
bedrocks poor in lime, covered with
shallow layers of soil containing low con-
centrations of protective substances. Large
parts of Scandinavia are like this.

Intensive experimental research into the
effects of acidification on forest, land and
wood production was carried out in the
1970s. It is still going on, but so far the
results are inconclusive. Acid fall-out does
seem to have a distinct effect on soil
microbiology, chemistry and fauna—but
the effects on the growth of plants, in-
cluding trees, are far less clear. Indeed,
depositions of nitrogen may even have a
fertilizing effect and increase productivity
significantly, at least in the short term.
Studies on the trends of tree growth in
southern Sweden between 1950 and 1974,
for example, failed to reveal any statistical-
ly significant pattern.

In the Federal Republic of Germany, on
the other hand, 7.7 per cent of the forest
area was reported in 1982 to be damaged by
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wasting disease due to the consequences of
deposition and accumulation of air
pollutants. In addition, trees have suffered
more storm damage and experienced
regeneration difficulties. These forests
receive much more fall-out than Scandina-
vian ones because they are close to cities and
big industrial areas, such as the Ruhr, with
many polluting sources.

One reason postulated to explain this
damage is the combined effects of surges of
naturally produced acid, extreme climatic
situations (very high or low rainfall,
temperature extremes) and atmospheric
acidic deposition. These release aluminium
into the soil and make it easier for bacteria
to damage the fine roots of the trees. This
reduces their vitality, leads eventually to a
rotting disease, and may make them more

* vulnerable to storms. High concentrations

of sulphur dioxide in the air may damage
leaves, and so cut the trees’ productivity.
Acid fogs, persisting for several days, may
also damage trees in mountain areas.

As well as the health of important
ecosystems, human health may also be put
at risk by pollution. High concentrations of
sulphur dioxide, nitrogen, oxides and dust
have long been known to be harmful. This
issue is only marginally related to the
problem of acid rain, since such concentra-
tions are usually only found close to the
sources of pollution, and sulphur oxide
levels in many European and North
American cities have been decreasing
recently. The minimum concentrations of
sulphur dioxide and nitrogen dioxide con-
sidered to cause health damage are: sulphur
dioxide, 250 micrograms per cubic metre as
a 24-hour average or 100 micrograms per
cubic metre as a long-term average;
nitrogen dioxide, 190-320 micrograms per
cubic metre, as a maximum one hour ex-
posure not to be exceeded more than once
a month.

Other, indirect, health hazards are
suspected. These would be caused by the
metals like lead, copper, zinc, cadmium and
mercury released from soils and sediments
by increased acidification. They can get in-
to groundwater, rivers, lakes and streams
used for drinking water, and be taken up in
food chains leading ultimately to man. The
releases of cadmium in particular may give
rise to a growing problem as acidity in-
creases, as normal levels in human food are
already close to the acceptable daily intake.
Acid water may also cause galvanized steel
and copper water pipes to release metals,
and it seems that the risk arises as soon as
the acidity of the water rises above normal.
Most drinking water in industrialized coun-
tries, however, is supplied by public water
works which eliminate this problem with
proper treatment techniques; but much re-
mains to be done in developing countries.

Meanwhile, acid accelerates corrosion in
most materials used in the construction of
buildings, bridges, dams, industrial equip-
ment, water supply networks, underground
storage tanks, hydroelectric turbines, and
power and telecommunications' cables. It
can also severely damage ancient
monuments, historic buildings, sculptures,
ornaments and other important cultural ob-
jects. Some of the world’s greatest cultural
treasures, including the Parthenon in
Athens and Trajan’s column in Rome, are
being eaten away by acid fall-out.

Tests have shown that materials corrode
between twice and 10 times as fast in
polluted urban and industrial atmospheres
as they do in the countryside. Carbon steel
(both coated and uncoated), zinc and
galvanized steel, copper, nickel and nickle-
plated steel, sandstone and limestone all
corroded faster as the amount of sulphur
dioxide in the air increased. On the other
hand, materials such as aluminium and
stainless steel were only negligibly affected. )
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Cities
~athirst

across wide areas and have an

impact on the environment far
from their city cores. London, Paris, Mex-
ico City, Amsterdam, Los Angeles, and
many others have pushed out into fertile
farmland and, in so doing, have
transformed it into endless blocks of
masonry. They have stretched their ten-
tacles of iron and concrete pipe many
kilometres out into the countryside to cap-
ture the contents of remote streams and
lakes. They have denuded much of the
vegetation within their own city boun-
daries, replacing the verdure of grass,
shrubs, and trees with asphalt, concrete,
and impervious rooftops. '

All these actions have affected the ur-
ban environment and the water supplies
upon which the city dwellers depend.

Numerous events take place during the
transformation of an uninhabited piece of
ground into a city complete with streets,
squares, subway tunnels, monuments,
and the rest of the paraphernalia of
civilization. Three overlapping stages in a
city’s growth have an impact on the water
supply.

The first stage involves the removal of
trees and other vegetation to make room
for the initial homes, stores, and streets.
This removal affects the local area’s water
budget by reducing the transpiration once
“lost” from the vegetation.

The digging of wells to supply the city-
dwellers also usually takes place during
the first stage. This also affects the local
water budget as the wells will usually
lower the water table.

Watercourses in the budding metro-
polis will also be affected by sedimenta-
tion. The construction of homes and com-
mercial buildings as well as excavations
for water pipes can loosen the soil to a
point where it can be easily eroded into
the streams.

Construction of septic tanks is yet
another activity which usually takes place
in the early stages of a city’s growth. If not
properly constructed and located, they p

TODAY’S metropolitan giants sprawl

Water supply is one of the most urgent
and intractable problems facing Mexico
City (population 17 million), which is
among the world’s fastest growing conur-
bations. Local water sources are inade-
quate and the city is being obliged to
reach out further and further (between
150 and 200 km) and lower and lower
(1,000 metres below the Ievel of the city)
for its water. Left, aerial view of Netza-
hualcoyotl, a district of Mexico City.
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Above, photo taken with an electron
scanning microscope of the parasitic
worm that causes schistosomiasis or bil-
harzla. Right, the anopheline mosquito
which transmits malaria.

Drawing adapted by Earthscan from Rockefeller lllustrated,
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The life cycle of the schistosome, the
parasitic worm which causes schistoso-
mlasls, also known as ‘‘swollen belly
disease’’ or snail fever.

1. Fluke escapes from snail

2, Enters water

3. Fluke penetrates human skin

4. Young flukes mature in blood vessels
of lungs

5. Adults reach the small Intestine

6. Eggs are lald and move through tissue
to Intestine—they are passed out with
waste

7. Mature egg when passed reaches
water and hatches almost Immediately
8. Larva seeks out an appropriate snail
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