
 

Long-term study shows impact of humans on
land
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The image on the left is a computer-generated landscape with the colors
indicating the meters of soil lost or deposited in different places at the end of a
simulation of 300 years of farming and herding. The photos on the right are of
modern Mediterranean landscapes. Top is wheat farming in Jordan, middle is an
olive grove at the edge of an eroded barranco (ravine) in eastern Spain, the
bottom is goat herding in Jordan. Credit: Michael Barton, ASU; Isaac Ullah,
Medland project
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Computer simulations help researchers see what works and what doesn't
work in the Mediterranean and helps explore future impact of humans

Tempe, Ariz., - Humans have been working the land to sustain our lives
for millennia, cultivating plants or herding animals. This has created
socio-ecological systems and landscapes that are a product of both
human actions and natural forces.

Now researchers from Arizona State University are reporting on a
10-year project that studies the long-term effects humans have had on
the land - and the consequences for the communities whose livelihoods
depend on the land. Their research has led to some surprising reasons
why communities survive or fail.

The work, according to Michael Barton, a professor in Arizona State
University's School of Human Evolution and Social Change, provides
"new insights that we don't get just from looking at the world today or
even doing the normal study of the world in the past. New computational
techniques let us take a long term view of socio-ecological systems and
how they change over time."

Barton is the lead author of the paper, "Experimental socioecology:
Integrative science for Anthropocene landscape dynamics," published in
early online issue of Anthropocene. The paper reports on the findings
from the Mediterranean Landscape Dynamics Project (MedLand), a
National Science Foundation supported project that has been studying
human interaction with the land in the Mediterranean region since 2004.

Barton and his colleagues, who come from a variety of scientific
disciplines and several institutions, combine computer modeling with
field research to understand how human and natural forces, like climate,
began to interact to create socio-ecological landscapes, like terraced
fields, orchards and pastures found throughout the Mediterranean today.
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The focus of the research has been on small-holder farmers or herders,
which still comprise more than 70 percent of the world's food producers,
and how they transform landscapes over long periods of time.

"Our work focuses on how human action, even the kind of farming and
herding that is not industrial scale, can have really big effects," Barton
said. "The research helps us to understand the delicate balance between
working the land successfully and altering the land to the point where it
can no longer support us."

Among the findings, Barton said, was the idea that there are thresholds
in the impacts of farming that separate success from failure. Farmers
and herders can find a balance in working the land that keeps it
productive. But as communities grow they may pass unforeseen
thresholds where the land-use practices that once allowed them to thrive
begin to destroy the productivity of the land that supports them.

"Go beyond the threshold and everything goes south," Barton said.
"Continuing to do the same things that were successful in grandfather's
day produces increasing problems today."

Another finding may explain why most people who produce our food
either put most of their effort into cultivating crops or into herding
animals. Modeling experiments show that while farmers or herders can
be successful, those who try to do an equal amount of both eventually
fail.

"What happens is when the population starts to grow the people who are
50/50 expand operations, but then they have dramatic crashes and
sometimes never recover," Barton explained. "It looks like people who
are half and half farming and herding are not practicing a sustainable
way of life over the long term. It also explains why the world is divided
into people who produce our food by mostly farming and who do it
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mostly by herding.

The research also showed how long-term small scale farming practices
affect large scale, long-term environmental change in the Mediterranean.

"This work has helped us differentiate between environmental changes
driven by climate and environmental changes driven by human land use,"
Barton said. "We are finding that there may be really strong signatures
where the impact of landscape change occurs and they seem to be
affected differently by human activity or by climate change."

Behind all of this work is the use of an approach called experimental
socio-ecology, in which computer simulations give the researchers new
ways to understand how people interact with the environment.

"Using computational modeling gives us a way to carry out experiments
on human environmental interactions over a long period of time," Barton
explained. "More importantly, it can give us insight into the future."

He explained that the researchers compile data on farming practices, as
well as soils, plant cover, climate and other aspects of the environment.
They use these to create complex computer models of the impacts of
different practices on landscapes. They then tune these models by seeing
if they can replicate past human impacts and their consequences. A
model that can "predict the past" will be more reliable at showing the
potential future consequences of different farming practices in use
today.

"We can run a whole series of variations on this to better understand the
effects of small holder farming on the landscape at any time and at any
place. We focused on the Mediterranean, but its applicable to any semi-
arid landscapes," he said.
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This, for Barton, is the future of understanding how humans interact
with the land.

"The idea of doing these controlled experiments and contra-factual
histories both of the past and of the future is, I think, a really important
new way to do socio-ecological science,'" he said.
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