
 

New model of man's role in climate change

January 24 2011

The Roman Conquest, the Black Death and the discovery of America --
by modifying the nature of the forests -- have had a significant impact
on the environment. These are the findings of Swiss scientists who have
researched our long history of emitting carbon into the environment. 

"Humans didn't wait for the industrial revolution to provoke
environment and climate change. They have been having an influence
for at least 8000 years." Jed Kaplan is putting forward a new
interpretation of the history of man and his environment. This professor
at EPFL and his colleague Kristen Krumhardt have developed a model
that demonstrates the link between population increase and
deforestation. The method enables a fairly precise estimate of human-
origin carbon emissions before the advent of industrialization.

The story of our influence on the climate began with the first farmers.
At that time, the prevailing technology didn't allow an optimal use of the
soil. "For each individual, it was necessary to clear a very large area of
forest", explains Jed Kaplan. However, with time, irrigation, better tools,
seeds and fertilizer became more effficient. This development was a
critical factor, which would partially counterbalance the increase in
population, and contain the impact of human pressure on the natural
environment.

Agriculture - the story of a race for productivity

The relationship between population levels and agricultural land-use is
therefore not simply proportional, as was formerly believed. In the
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Middle Ages, Europe had fewer forests than today, although since then
the population has increased more than five fold. "The real innovation in
our research has indeed been the taking into account of the
improvements in farming techniques. Standard models simply state that
the bigger the population, the more forest is cleared; but this doesn't
correspond to the historical reality.

Ignoring the progress in agriculture, the preceding models implied that
the same area of land is required to feed a European living in the fifth
century as in the 20th century. This is why scientists struggled in trying
to estimate the amount of CO2 produced by man before the industrial
era. The work of Jed Kaplan's team now enables us - for the first time -
to travel back thru time.

The influence of the Roman Empire and the Black Death on the
climate

The results of this research tell a very different story from that which
has been circulating up until now. They show, for example, a first major
boom in carbon emissions already 2000 years before our era,
corresponding to the expansion of civilizations in China and around the
mediterranean.

Certain historical events, almost invisible in the preceding models, show
up strongly in the data produced by the scientists. A good example is the
re-growth of the forests as a consequence of the fall of the Roman
Empire. The Black Death, a plague which resulted in the death of more
than a third of the European population, also led to a fall in carbon
emissions.

From the decline of the American indians to the minor ice age

Lastly, a significant decrease in emissions began in the 16th century - the
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one which would herald the minor ice age. Jed Kaplan has an audacious
hypothesis to explain the dip in the data curve: "Thanks to the reports of
the early explorers, we know that the forests were less abundant on the
American continent. Then the settlers gradually eliminated the
indigenous population." Threatened with extinction, these populations
effectively deserted the forested areas, which - by taking up the carbon
in the atmosphere - in turn set off the legendary frosts of the 19th
century. "Of course, it's only a hypothesis", he concludes, "but given the
data we have gathered, it's entirely plausible".

Jed Kaplan's model is not in contradiction with the previous ones on one
critical point: the enormous increase in emissions from the beginning of
the industrial era, and the massive use of fossil fuels. "We are just saying
that our influence on the climate began a lot earlier than we thought. In
6000 BC, we were already accumulating significant quantities of carbon
in the atmosphere, even though it was nothing compared to the situation
today", adds the scientist. A conclusion that could turn out to be critical
in the future for the improved evaluation of the decisive impact of the
forests on the climate. 
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