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Terrestrial ecosystems are experiencing rapid changes of
their structure and function as a result of an ever
growing pressure by human demands on natural re-
sources. Over the past decades, forcing by direct and
indirect human activities has reached a point that is now
rivaling the natural forcing that has shaped the Earth
system over millennia. This unprecedented phenomenon
has attracted a major investment by the scientific com-
munity to detect the impacts, attribute the changes to
processes, and explore future trajectories. This scientific
information is fundamental to creating the knowledge
base that will inform policy development and will allow
human societies to mitigate and adapt to these rapid
changes.

With the goal of developing a novel research agenda
in support to the above objectives, the ‘‘Global Change
and Terrestrial Ecosystems’’ core project (GCTE,
Walker et al. 1999; Canadell et al. 2005) was created in
1991 under the auspices of the International Geosphere-
Biosphere Programme (IGBP). By contrast with other
components of the Earth system, terrestrial ecosystems
are constructed with short-lived and long-lived organic

compounds with varied diffusivity, resulting in pro-
nounced spatial and temporal heterogeneity. Up scaling
and integrating to global scales of such heterogeneous
ecosystems in relation to global environmental change
has been described and forecasted through the GCTE
research agenda.

Other aspects of heterogeneity come from hierarchi-
cal and compositionally diversified features of terrestrial
ecosystems. Plants create a vegetation framework with
organismic hierarchy, from cell physiology to whole
individual-level regulation, and biological components
at each trophic level characterized by biodiversity
related to compositional functional differentiation.
Therefore, GCTE has promoted the integration and the
study of feedbacks between processes driven by plant
and ecosystem physiology, population and community
dynamics, and biogeochemistry.

The ‘‘Global Change Impacts on Terrestrial Ecosys-
tems in Monsoon Asia’’ project (TEMA) (1995–2003)
was the Japanese contribution to the GCTE global
effort. Coastal East and Southeast Asia, as the target
region of TEMA, are characterized by wet growing
seasons influenced by monsoon climates, and species-
rich forest ecosystems develop along a latitudinal gra-
dient from equatorial to boreal zone, and an altitudinal
gradient from lowland up to the forest limit (Ohsawa
1995). The TEMA aimed to predict the effects of envi-
ronmental change on the distribution and structure of
forest ecosystems in the target region (Hirose et al.
1998). Core parts of TEMA were designed to integrate
forest ecosystem processes from leaf physiology to mi-
cro-meteorological budgets, and to predict long-term
changes of vegetation composition and architecture
through demographic processes. The TEMA paid par-
ticular attention to watershed processes, where forest
metabolism affects ecosystem properties and biogeo-
chemical budgets of freshwater ecosystems. This is
particularly important because rivers, wetlands and
lakes are experiencing direct and indirect effects of
environmental change. The unique challenge of TEMA
research was the attempt to integrate various scales of
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The International Geophysical Year 
(IGY), which took place between July 1957
and December 1958, helped us to rethink
the world. At a time when there was a major

paradigm shift in our understanding of the
physical world, the international
collaboration of the IGY helped to reset the
discipline.The International Biodiversity

Observation Year (IBOY) is now occurring at

a time when our dependence on, and

understanding of, biodiversity is being

acknowledged as a paradigm shift in our

present view of the world. Although the
benefits of IGY were initially intellectual
with practical effects remaining unknown

until many years later, the benefits of
greater knowledge of biodiversity will
support efforts towards sustainability and

affect the quality of life, both now and in the
future. By providing the framework for

international collaborations between

scientists involved in every aspect of life on

Earth, IBOY has the potential to redefine our

current understanding of biodiversity in a
manner similar to how IGY helped redefine
the geophysical world.

January 2001 marks the start of the
International Biodiversity Observation
Year (IBOY), which is an initiative of
DIVERSITAS, the international program
of biodiversity science that seeks to
promote and integrate the various
dimensions of research. During 2001 and
2002, scientists, informatics specialists,
the media and educators from across the
world will collaborate to focus attention on
biodiversity, its status and trends.

Why an IBOY?
Globally, biodiversity is being lost at all
levels: (1) genes, species and landscapes
that provide goods such as food, fuels,
fibers and medicines; (2) ecosystem
services such as purification of air and
water and renewal of soil fertility; and (3)
natural environments that provide a
foundation for art, culture and
recreation. As has been abundantly
documented in the scientific literature,
the rate of extinctions of plant and

animal species has increased to between
50 and several hundred times the rates
expected on the basis of geological
data1–3, with 50% of mammals and birds
predicted to be extinct within 100–1000
years3. As Myers et al.4 note: ‘the number
of species threatened with extinction far
outstrips available conservation
resources’.

Biologists generally believe that these
losses represent a threat to the well-being
of human societies5 yet no sector of society
is equipped with sufficient knowledge to
evaluate this erosion of natural capital
and its goods and services. Only a small
fraction, !1.75 million, of the 14 million
species estimated to be on the planet, have
been taxonomically described6. In
addition, the distribution, abundance,
status, trends and contribution to
ecosystem goods and services of many of
these species, not to mention the
remaining 80–95% of species yet to be
taxonomically described, are unknown.
Awareness of biodiversity and its many
connections to our daily lives is limited
across the globe, thereby completely
undermining the ability of the public and
policy-makers to make decisions for
sustainable development and
conservation. 

During IBOY, biologists, educators
and media professionals will collaborate
to collate and increase the availability of
accurate biodiversity information that is
essential for informed decision-making.
In doing so, they hope to make the
compelling, scientific case for increased
general concern and action about losses
of biodiversity. The ultimate goals of
IBOY, as eloquently stated in Article 13a
of the Convention on Biological Diversity
(1992), are to: ‘promote and encourage
understanding of the importance of and
the measures required for the
conservation of biological diversity, as
well as its propagation through media
and the inclusion of these topics in
educational programs’. Indeed, IBOY
has the potential to achieve multiple
goals.

Pushing the frontiers of science: the IGY

model
The IBOY was inspired in part by the
enormous success of IGY which brought
together many of the geophysical
sciences to derive a more synoptic view of
geophysical phenomena of the Earth and
its atmosphere. Studies were made of the
aurora, airglow, cosmic rays,
geomagnetism, glaciology, gravity,
ocean-floor soundings, the ionosphere,
solar activity and, most notably, the
ozone concentrations in the upper
atmosphere7. The studies of ocean-floor
soundings and the upper atmosphere led
to our understanding of plate tectonics
and the discovery of the Van Allen
radiation belts, respectively. In a large
sense, the IGY paved the way for space-
age research. 

Thus, the hallmark of the IGY was
innovative geophysical science that
integrated both scientific disciplines and
global expertise. Longer term research
efforts were also initiated, adding to the
data gathered during the single intensive
year. Furthermore, the IGY was a great
unifying force for the relevant sciences,
bringing together unprecedented
cooperation among the world’s scientists
and even leading to a remarkable political
gain: the Antarctic Treaty8.

IBOY is set to play similar roles for
biodiversity science, advancing our
understanding of the nature and
functioning of biological diversity, and
conveying the importance of biodiversity
to societal welfare. Projects within IBOY
are exploring the frontiers of biodiversity
– from the taxonomic diversity of the
abyssal plains of the Atlantic Ocean to
the dark and microscopic world in the
soils beneath our feet (Box 1). Some
projects are examining the relationships
between biodiversity and ecosystem
functioning from patch to landscape
scales and others will identify biotic
indicators of marine and terrestrial
ecosystem sustainability. Many projects
are combining previously fragmented
datasets to provide new information on
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