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Introduction

Amazon deforestation has been a hot political issue for the last two decades. Many
scientific and popular articles have focused on this issue, but despite all the scientific and
media attention, a wide range of rates of Amazon deforestation exist in the literature.

Why is this wide range of rates a problem? Rates of environmental change are often
more influential than actual magnitude of the change, in determining policy responses. The
problem with having a wide range of rates in the literature, is that policymakers can find rates
to justify whatever position they would like to take on an issue. Those opposed to taking
action to combat deforestation can find low rates to support a status quo position.

Conversely, those who want drastic action taken to combat deforestation can choose high rates
from the scientific literature to support their position. In addition, improved, reliable rates of
deforestation are important to climate modelers, such those at NCAR’s Climate Modeling,
Analysis, and Prediction Project (CMAP), seeking to identify, for example, the influence of
drastic land use changes on regional and local atmospheric processes. Improved
understanding of rate estimates will help modelers better understand deforestation processes.

Until now, the various rate estimates in the literature have not been comprehensively
catalogued in an easy-to-compare fashion. The anthropogenic processes driving the
destruction are as important for policy responses as the estimates of rates of Amazon
deforestation. In order to formulate policies to combat deforestation, policymakers need an

understanding of what human processes are responsible for this problem. With such



information, policymakers can at the least slow down the rates of deforestation and arrest its
underlying political, social and economic causes providing more time for scientists to
investigate the science of deforestation.

Since 1991, ESIG researchers have conducted a review of both the scientific and the
popular literature (in English) on Amazon deforestation, in order to identify rate estimates and
deforestation processes. This Amazon deforestation research is the largest case study in a
larger project investigating the rates and processes of global environmental change. This
project was undertaken in an attempt to feduce the confuéion surrounding the various
estimates of the rates of global environmental change, and the gnthropogenic processes driving
those rates. The central product of this Amazon deforestatioﬁ research is this set of two
charts, 1) Amazon Deforestation Rates and 2) Amazon Deforestation Processes and Policies.
Since rate estimates are continually being produced, the rate chart has been updated through
June 1997. The process/policy chart was last updated in 1993, It is our experience that the
rate estimates change more over time than do processes.

During the course of this project, a magazine and joumnal article were produced (Parisi
and Glantz, 1992; Downton, 1995). The magazine article, entitled "Deforestation and Public
Policy" (Parisi and Glantz, 1992), presents the rationale behind our Amazon deforestation
rates and processes work. It reviews the variation that exists in rate estimates in the literature,
and explains wly this is a problem in the policy arena: policyrnﬁkers can find rates to
support any position they want to take, and the public ends up generally confused. This
article identifies the key problems in rate estimates in the literature: different definitions,

different geographical reference areas, different techniques used to estimate deforestation,
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inadequacy/expense of available remote sensing data and different analogies/units used.

The journal article (Downton, 1995), entitled "Measuring Tropical Deforestation:
Development of the Methods", goes into much more detail about why rate estimates vary so
much. It gives more details of specific limitations of specific studies, and limitations of
available technologies. Both the magazine article and jou:mai article are excellent
complements to these charts.

Producing the charts has always been viewed as the heart of this project and we are
making them available for use by other researchers. We feel that in their complete form, the
charts are a more useful resource than a cursory synopsis. Below are some comments on the
rate data contained in the attached charts. The process/policy data is self-explanatory.

One inferesting observation is the impact of the Earth Summit in Rio de Janeiro in
June, 1992 on estimates of rates of deforestation. In response to the onset of the Earth
Summit, researchers became mofe focused on producing the most reliable estimates of
Amazon deforestation possible for the Barth Summit deliberations. Thus, there is a notable

improvement and convergence of rate estimates after 1992.

Organization of the Rate Chart

The rate chart is organized in several "layers". First, rates are listed separately for
each geographical reference area. For example, all the estimates for the Brazilian Amazon are
listed together, as are the references for the Legal Amazon, as are the references for
Rondonia. Second, within each geographical section, the estimates of cumulative

deforestation are listed after the estimates of annual deforestation. Third, within each of these



categories, estimates are organized in order of increasing year of reference. For example,
within the category of annual deforestation rate in the Legal Amazon, an estimate of the rate
in 1978 is listed before an estimate of the rate for the year 1980. The "Country/Region"
column of the chart also details the reference year. In the cases where the year of reference
was not explicitly stated in the source article, we have made the best guess based on the
information in the article and put a question mark by the assumed reference year.

In the first column of the chart, if a rate was given in, or could be converted to, square
kilometers per year, then there is no unit given within the individual cell. However, if the
rate could not be converted to square kilometers per year, the appropriate unit is given in the
individual cell.

The rate chart reference list is divided into a section for the primary source cited and a
second section for sources cited by the primary sources. Since the literature review includes
both scientific and popufar literature, the degree of precision in citations within the articles
reviewed varies dramatically. In the cases where the primary source article gave a full
citation, the citation is included in the secondary source reference list. If only a cryptic,
incomplete reference was given in the primary article, then the secondary reference is given
only within the rate chart itself and not in the full reference list.

The "Comments" column of the rate chart gives relevant comment made by the author
of the article, or information given in the article about the derivation of the rate estimate.
Usually only scientific sources, not popular ones, gave information on the derivation of their

rate estimates,




i

[

Observations on the Rate Data
Currentness of Data

Many articles cite the same original sources, many of which are several years old. For
example, Mantovani and Setzer (1997) cite INPE (1992) and Skole and Tucker (1993).
Saatchi er al (1997) cite INPE (1992) and Skole and Tucker. (1993) as well! On the other
hand, some older. sources cite more recent data than do newer sources, so the most recent
source is not necessarily providing the most current data available. To evaluate the
currentness of data in an article, it is critical to check the sources cited by the article. These

secondary citations are provided right next to the primary citation on the rate chart.

Geographical References

Sources refer to several different countries/regions, some of which may actually be the
same geographical area with different names. For example, sources refer to deforestation of
the Brazilian Amazon, Brazil, Brazii’s Legal Amazon and Amazonia. In most cases, it is
impossible to tell from the source if, for example, the deforestation estimate for the Brazilian
Amazon really refers to the Legal Amazon. Thus references have been organized in the chart

according to geographical reference.

Incomparability
Some sources cite rates for specific study areas which are hard to compare with rates
from other sources. For example, sources may refer to specific study areas in Ecuador or

specific parts of Amazonia along certain highways. These are almost impossible to compare



meaningfully to other estimates, and have been placed together at the very end of the rate

chart.

Units

Another problem is that sources use many different units to describe an area
deforested, most of which the general public can not relate to very well. These units include
hectares, square kilometers and square miles. Others references use analogies such as the size
of a U.S. football field or "the size of [the U.S. state of] Rhode Island" in an attempt to make
the areas more understandable by analogy to the reader. The problem is that it is hard to
compare such analogies. The estimates in the rate chart have been converted to square
kilometers whenever possible. Sources also often give percentages for deforested areas, but
often do not specify what figure was used for the denominator. For example, if an article
claims Rondonia is x% deforested, is this the percent of the area of the state, or the area of
the original forest or the area of the remaining forest? Percentages from sources used in the
chart have been converted to square kilometers wherever possible. If a percentage of a
politiéal geographic state is given, we used the area of that state (e.g., Rondonia) as the

reference to convert the percentage to square kilometers.

General Data Trends
Despite the large discrepancies in deforestation rates which appear in the literature, the
degree of variation seeins to have decreased over time (Downton, 1995). This is largely due

to the increasing reliance on objective remote sensing technologies in deforestation surveys
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rather than reliance on "expert opinions." Grainger (1993) idgntiﬁes subjectivity and lack of
adequate reliance on remote sensing as key causai factors in the huge discrepancies in rates of
deforestation given in the literature. Indeed, a consensus has emerged over time that any
reliable evaluations of deforestation must be based on non-subjective, remote sensing
methodology. Thus, older studies using "expert opinion" methodology are rapidly becoming
obsolete. Where the information is available, the rate chart indicated what methodology was
used to produce the quoted estimate.

Remote sensing observation and interpretation technology has also increased
dramatically in the last decade, and will continue to do so in the future. This has also helped
narrow the range of rates of deforestation found in the literature. However, remote sensing
technologies are still far from perfect, and a general rule applies that the higher the resolution
of satellitc images used in a study, the higher the cost of the images. Using the highest
available resolution images, such as 10 meter x 10 meter French SPOT images for as vast an
area as the Amazon is far too expensive. Usually, lower resolution images are used for the
bulk of the Amazon, and the resulting deforestation maps are spot checked using higher
resolution images.

As remote sensing technology improves_over time, estimates of Amazon deforestation

should also become more accurate.



Final Notes
It is our hope that these charts will help to reduce some of the unnecessary confusion
surrounding the wide-ranging estimates of the rates of Amazon deforestation, and the

processes and policies behind these rates.
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