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of nature and profound changes in how humans
conduct many activities. It will require rethinking
the design of industries, cities, agriculture, fores-
fry, transportation, and energy use; how best to
restore degraded ecosystems; and how fo pro-
fect remaining wild areas.

Ecological engineering is central to this sus-
tainable redesign imperative. It has the general
strategic goal of maintaining or increasing natu-
ral processes, and hence the goods and services
they provide to humans and other species, with
minimal human intervention and minimal adverse
collateral impact. This strategic goal reflects the
original 1962 definition of ecological enginee-
ring by H. T Odum as “those cases in which the
energy supplied by man is small relative to the
natural sources, but sufficient to produce large
effects in the resulting patterns and processes”.

Ecological engineering uniquely combines
ecological understanding of the funcfioning of
nature with engineering — using science, mathe-
matics and experience for solving problems
within constraints — to design ecosystem manage-
ment practices that are environmentally, socially
and economically viable, and that sustain both
humans and nature. Ecological engineering uses
the natural tendencies of ecosystems fo self-orga-
nize, fo resist external forcing, to be resilient (e.g.,
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fo recover from disturbance), fo adapt to change, to
be multifunctional, and to be selfsufficient because
they use solar energy and recycle materials.

Prior to industrialization and globalization, eco-
logical engineering was widely used by humanity,
even if it did not go under that name. It is still used
today by many indigenous populations. Ecological
engineering can be used fo resfore ecosystems; for
example, replanting hedgerows into infensive agri-
cultural landscapes, or restoring wetlands, following
gravel mining. It can also be used fo substitute for
technologies that use non-renewable fossil fuels.
For example, “green roofs” provide insulation for
buildings, purify rainwater and provide habitat for
species that use the native plants on the roofs. In
another well-known example, New York City chose
to maintain forests in the city watershed rather than
constructing a vast new water purification plant.
Acting as a natural purifier, the forest filters the water
supply for the whole city, while also providing other
goods and services. Forest protection was the chea-
per opfion.

While there many examples of ecological engi-
neering already in use, there are many opportunities
for further use of the approach and much remains
fo be done in developing the underlying science.
For example, how did human techniques used for
millennia but now becoming lost in modern culture,
effectively use natural processese A central challen-
ge is how fo put our current ecological understan-
ding info practice and to develop ecological engi-
neering best suited to today’s world.

Particularly well developed in the USA (e.g.,
the American Ecological Engineering Society), the
discipline has now spread to many parts of the
world (e.g., the International Ecological Enginee-
ring Society). In France, the Institut
Supérieur d'Ingénierie et de Gestion
de ['Environnement (Higher Institute
for Environmental Engineering and
Management] has been teaching
ecological engineering since 2005,
and a new ecological engineering
program has just been developed by
the national research agency (CNRS).
Our lle de France group, GAIE
(Groupe d’Application de I'lngénie-
rie des Ecosystemes) helps develop
and promote ecological engineering
and was created in 20006.

As Peter Vitousek and colleagues
poinfed out, susfaining human/natu-
ral coexistence means “we cannot
escape responsibility for managing
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“water purification plants”.
(Mont Ventoux, France)
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the planet”, and this will require “active manage-
ment for the foreseeable future”. Ecological enginee-
ring will play a major role in this future.
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