research highlights

at the Pacific east coast and the Indian
Ocean west coast. Both coasts have warm
water currents of similar strengths flowing
north to south, yet, at 3,500 km apart and
facing different oceans, they have distinct
algal floras.

The seaweed distribution shifts were
similar in magnitude on both coasts. The
authors warn that temperate Australia is
home to many seaweed-dependent marine
organisms. Global warming is therefore
likely to be driving the rearrangement of
whole marine communities — not merely
altering the seaweed composition of

Australia’s shores. AP

CLIMATOLOGY

Feedbacks feeding back

J.Geophys. Res. 116, D20109 (2011)

Self-reinforcing processes, known as
positive feedbacks, amplify climate change,
and are responsible for rates of change

in the Arctic being among the highest

on Earth. Although the major processes
involved in these feedbacks are quite well
understood, it is not clear how different
feedbacks interact.

Yonghua Chen of Columbia University
and the Goddard Institute for Space Studies,
USA, and co-workers used a climate model
to investigate how the amount of thermal
radiation emitted towards the surface by
the Arctic atmosphere varied with changes
in water vapour and cloud properties
throughout the seasonal cycle, and how
they are projected to increase over the
twenty-first century.

The results show that the emitted
thermal radiation was most sensitive to
water vapour and cloud density in the
winter, explaining much of why the largest
amplification of surface temperature
occurs during this season. The increased
levels of water vapour and cloud density
expected in coming decades owing to
greater greenhouse-gas concentrations will
weaken the feedback interaction, suggesting
that the current rate of amplified warming
in the Arctic, relative to the rest of the
Northern Hemisphere, may be reduced

in future. AB
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The drought child

Environ. Res. Lett. 6, 044007 (2011)

The El Nifio/Southern Oscillation (ENSO)
is a coupled atmosphere—ocean circulation
occurring over the tropical Pacific Ocean,
and is one of the main sources of the
Earth’s climate variability. Its extremes —
the El Niflo (warm phase) and La Nina
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(cold phase) — both affect rainfall in many
parts of the world.

To better understand how ENSO
influences droughts, Sergio Vicente-
Serrano, of the Pyrenean Institute of
Ecology (IPE-CSIC) in Zaragoza, Spain,
and co-workers looked globally at the role
of the ENSO phases on various drought
types associated with hydrological,
agricultural and environmental impacts.

The results indicate that the number
of regions and months affected, and the
total surface area with drought is much
higher for El Nifio phases than for La Nifa
phases. In large areas of America and
Eastern Europe, ENSO contributes to
droughts on short timescales of one to three
months at the beginning of the events.

In South Africa, Australia and Southeast
Asia the effects were more obvious some
months later, and at longer timescales. The
authors suggest that the large temporal
lag between the development of ENSO
phenomena and the identification of
drought conditions detected in the study
may help in forecasting dry conditions
in some regions up to one year before
their occurrence, potentially improving
early warning and adaptation to

drought conditions. AB
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Sooty cyclones
Nature 479, 94-97 (2011)

The development of tropical storms in

the Arabian Sea — associated with low-
pressure cyclonic airflow — is limited

by the interaction of winds at different
heights, an effect known as vertical wind
shear. The region is strongly influenced

by monsoonal circulation patterns,

which exhibit strong vertical shear and
inhibit cyclone development. However,
emissions of anthropogenic aerosols (fine
particles suspended in the atmosphere) are
thought to have weakened this monsoonal
circulation. As such, it seemed plausible that
the aerosol-driven circulation modification
also affects the intensity of Arabian Sea
tropical cyclones.
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Amato Evan, of the University of
Virginia in Charlottesville, USA, and
co-workers investigated the intensity of
the pre-monsoon tropical cyclones in the
Arabian Sea during the period 1979-2010.

Based on a combination of modelling
and observational data, they report an
increase in pre-monsoon intensity and
demonstrate that this is concurrent
with a simultaneous upward trend in
anthropogenic black carbon and sulphate
aerosol emissions. AB
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In hot water
Science 334, 652-655 (2011)

To speak of a steady poleward advance of
species is to oversimplify how organisms
are responding to a warming world,
argues a team led by Michael Burrows of
the Scottish Marine Institute in Oban. A
more accurate approach is to map spatial
changes in isotherms, and then to consider
the challenges that organisms face in
maintaining their thermal niches.

Burrows and colleagues did this,
and then compared the results with a
calculation of the seasonal timing of
temperatures over the past 50 years,
measured in days per decade. They
report that both methods show a patchy
velocity of climate change on land and
seasonal shifts at sea. For example, spring
advanced 30-40% faster in the oceans in
both hemispheres than on land between
1960 and 2009.

The authors say that certain marine
zones are particularly at risk from climate
change, notably those near the poles
where species may lose their thermal
niches entirely, and places such as the
Mediterranean Sea, where the European
land mass prohibits creatures from tracking

thermal niches. AP
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