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Professor Zalewski,

is among the pioneers

of ecohydrology - a new

branch of science

combining technical

and environmental skills
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A new environmental discipline

Engineering Harmony
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The teaming up of hydrology

and ecology offers one source of hope
that the world’s water crisis might be
kept under control. But how can
hydrology, a technology-oriented field,
be integrated with ecology,

which prioritizes living organisms?

The current geological epoch has been
dubbed the “Anthropocene,” because nowa-
days it is man that will probably be most re-
sponsible for shaping natural processes that
transpire on a global scale. Without a doubt,
our understanding of the interactions
between abiotic and biotic processes is beco-
ming crucial for curbing this human impact.
This pertains in particular to the most dyna-
mic abiotic factor of all: water.

Until the EU Water Framework Directive
began to be implemented, water manage-
ment was oriented towards eliminating the
threat of floods, droughts, or so-called point
sources of pollution, and this was tied to
classical hydrology. Nowadays the docu-
ments of such UN bodies as UNESCO and
UNEP, as well as of the EU, have recognized
that water quality is a crucial factor for
meeting mankind’s needs and for achieving
sustainable development, and that it
depends on the condition of the ecosystem.

Live fast, die small

The first visible effect of a water shortage
on the landscape and decline of quality is the
disappearance of species of high biomass
which have a long and complicated life-cycle.
Large mammals, birds, and fish such as the
salmon and sturgeon come under threat.
These species are usually supplanted by ani-

mals that can proliferate rapidly under favo-
rable conditions, such as insects and small
rodents. Among plants, a reduction in the di-
versity of species, such as for cultivated
crops, makes them significantly less effec-
tive in absorbing biogenic substances (phos-
phorous and nitrogen) and pollutants, and
thus they less effectively prevent the outflow
of such substances to water ecosystems.

Rich botanical diversity, in turn, serves to
curb concentrations of phosphorous and ni-
trogen in ground waters, and as a conse-
quence prevent the overfertilization of in-
land waters. When vascular plants (such as
reeds) which form habitats for various sets
of organisms (such as filtering zooplankton),
disappear, algae begin to overproliferate in
the water. Such toxic algae blooms pose
a serious threat to human health and life.

In the early 1990s, awareness of the ongo-
ing degradation of water resources in the
world led to an international conference held
in Dublin, Ireland in 1992, and the UNESCO
International Hydrological Program (IHP).
The teaming up of hydrology and ecology
holds vast potential for improving world
water resources. But how can highly mathe-
matized hydrology, which deals with macro-
-scale problems, be integrated with ecology,
which prioritizes living organisms?

Roots of ecohydrology
The key here should lie in identifying the
fundamental principles of this new field of

Toxic “water blooms”
pose a serious threat
to the environment

and to human health
(including chromosomal
abnormalities) -
particularly when they
appear in drinking
water reservoirs
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