generation.

INTRODUCTION

Humankind invented agriculture 10 000 years ago. Undoubtedly,
it is our greatest technological accomplishment. The ability to
produce food in abundance, and to do so with a technology that,
as it evolved, gave us more and more time for other activities, is
the key to development of our art, science...all culture. It is
possibly unfortunate that we did not, on day one, invent sustainable
agriculture. It is only “possibly” so; because, perhaps if we had
started with a sustainable agriculture technology which required
much more of our time, albeit in a more environmentally enhancing
activity, we might have had much less time to develop the culture
that we now enjoy. It could be argued that the more-time tradeoff
was not a good one. On the other hand, we are an adaptable
species. We have a history of recognizing problems, and, having
done so, we are fairly good at "repairing the past.” We have torn
up nations with war, but when we finally realized that the war
should end, we rebuilt nations. It is now time to recognize that the
damage we have done, and are doing, to the planetary environment
must not only end, but we must rebuild much of the living system,
the biosphere, of our planet.

An area that has been especially mistreated is the land-sea
interface. Undoubtedly, this is because of the importance of, and
our fascination with, that interface. It is not random chance that
50% of the world’s population lives within 50 km of the sea. In
Carl Sagan’s popular science book, Dragons of Eden (1), he writes
about what is encoded in the reptilian core of our brain. Itis likely
that we look at the sea, and at some level know it, as a source for
much of our existence. A source has, by definition, fluxes from it,
and, if it is a beneficial source, those fluxes are positive in their
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It is now time for humankind to begin Reversing the Flow, on
a scale adequate to address the problem, by taking water and
nutrients from the sea to help rebuild what is possibly the most
important thing we have destroyed—the productive soils of our
lands. In the process of doing this, we can create carbon fixation
within the soil that will allow us to balance the current flux of
carbon into the atmosphere and even, hopefully in the future,
balance an increasing carbon flux.

In spite of increasing environmental awareness and major
efforts towards energy-use efficiency, the world is not going to
reduce its total use of energy. In fact, the total global use of energy
will increase dramatically. It must, if the developing world is to
have a fair share of "the good life.” Much of the increase will come
from fossil fuels.

THE PROBLEMS AND THEIR MAGNITUDE

The good news in all of the environmental bad news, is that we
have recognized important environmental problems and have, or
are defining, their magnitude. The source of these problems is, of
course, us...the numbers of us. Agriculture started with a small
group of people, probably a few dozen or less. Agriculture’s
success has allowed us to multiply to now over 5500 million, and
we increase by another million every five days. To feed us, we
have plowed 1500 million ha, used 3200 million ha of pasture for
grazing, and taken timber from around 1000 million ha.

We have left only the most inaccessible parts of the remaining
9000 million ha of land in a pristine state. As we developed our
agriculture, we have destroyed a large percentage of the fertility
of the land by eroding it to the sea. Currently, topsoil is being
eroded at an estimated rate that is at least ten times greater than the
rate it is naturally being built (2). The specifics are depressing.
Since the end of World War II, more than 1200 million ha of
agricultural land, an area larger than China and India combined,
have been seriously degraded (3). A third of the topsoil of the

483





















