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Tipping Points, Great and Small
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The Forum by Jordan et al. [2010]
addressed environmental problems of vari-
ous scales in great detail, but getting the criti-
cal message through to the formulators of
public policies requires going back to basics,
namely, that exponential growth (of a popu-
lation, an economy, or most anything else)
is not sustainable. When have you heard
any politician or economist from anywhere
across the ideological spectrum say anything
other than that more growth is essential?

There is no need for computer models to
demonstrate “limits to growth,” as was done
in the 1960s. Of course, as one seeks more
details, the complexity of modeling will rap-
idly outstrip the capabilities of both observa-
tion and computing. This is common with non-
linear systems, even simple ones. Thus, identi-
fying all possible “tipping points,” as suggested
by Jordan et al. [2010], and then stopping just

short of them, is impractical if not impossible.
The main thing needed to avoid environmen-
tal disasters is a bit of common sense.

The book review in the same issue of
Fos [Lim, 2010] presents a different argu-
ment. Lim believes that climate change,
rather than other factors such as the
decline of petroleum production, is the
ultimate limit to growth. Maybe he is cor-
rect, but even in the 1960s, when climate
change was not even on the list of possible
limits to growth, exponential growth was
shown to be unsustainable. This narrow
view seems dominant in climatology and
the rest of geophysics, but there are many
competitors, such as freshwater short-
ages. Growth is consuming nonrenewable
resources and destroying renewable ones.
The policies of most nations resemble a
drag race with a bridge abutment at the
finish line. There is something comic as
well as tragic about this.

According to the Global Footprint Net-
work (http://www.footprintnetwork.org), we
now need one and a half Earths to sustain
us, meaning that it takes 1.5 years for the
Earth to regenerate the resources humanity
uses in 1 year. Even if the estimate is high,
with current growth rates, humanity will
soon need one and a half Earths, or what-
ever it takes, to reach a global tipping point.

The environmental catastrophe in the Gulf
of Mexico has provided an example of a tip-
ping point that cannot be managed by the
methods suggested by Jordan et al. [2010].
Think of what it will be like if economic
growth overshoots a tipping point and pre-
cipitates an environmental or economic col-
lapse due to the depletion of resources.
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El Nifio and the Southern Oscillation
(ENSO) have profound effects on South
American climate. Warm ENSO events
(EI Ninos) and cold ENSO events (La Ninas),
which occur on year-to-year time scales, are
associated with droughts, floods, and other
extreme weather events across the conti-
nent. Anthropogenic greenhouse gas warm-
ing of the planet will also likely have a pro-
found effect on South America, through
both gradual shifts in the baseline climate
and increases in extreme events, including
possible changes in the ENSO cycle.

There are indications that climate change
may already be having an impact in South
America, with temperature trends observed
in the Galapagos and in the altiplano of the
northern Andes and in the shrinking of tropi-
cal mountain glaciers. There has also been
a shift in the behavior of El Nino, with an
increased tendency for warm sea surface
temperature anomalies to be concentrated
in the central Pacific rather than in the

eastern Pacific during the past 2 decades.
These central Pacific (or “Modoki,” which
means “similar but different” in Japanese)
El Nifios have a different signature than east-
ern Pacific El Nifios in terms of teleconnec-
tion patterns on weather variability in South
America and in terms of effects on marine
ecosystems and fisheries along the west
coast of the continent. However, the instru-
mental climate record is relatively short, and
many of the observed trends could simply
be the result of natural decadal climate vari-
ability that is unresolved in observations.
Understanding the causes and conse-
quences of climate variability and change
in South America was the theme of an inter-
national workshop convened at the Univer-
sity of the Pacific in Ecuador. The workshop
attracted 92 participants from 19 countries
on six continents. Presentations covered
a wide range of topics including physi-
cal processes in the eastern Pacific and
their influence on the regional climate;
ocean-atmosphere-land interactions; local-,
regional-, and global-scale perspectives on

the consequences of climate variability and
change in South America; paleoclimate
perspectives from Galapagos coral archives
that put the modern climate record in the
context of changes over the past 5000
years; the effects of the physical climate
system on the terrestrial and marine bio-
sphere; and the interface between science
and society, where knowledge gained from
studies of the climate system is applied for
practical benefit.

Presentations highlighted the need for
more research and observational efforts to
advance scientists’ understanding of and
ability to predict climate in the region on
seasonal and longer time scales. The work-
shop also underscored the importance of
authoritative and reliable scientific informa-
tion for developing effective risk manage-
ment, mitigation, and adaption strategies
in a world changing under the influence of
human activity. The workshop was spon-
sored by the Climate Variability and Pre-
dictability (CLIVAR) program of the World
Climate Research Programme (WCRP), the
International Geosphere-Biosphere Pro-
gramme (IGBP), the Institut de Recherche
pour le Développement (IRD), and the Cen-
tro Internacional para la Investigacion del
Fenémeno de El Nifio (CIIFEN).
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