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Abstract: The ocean is increasingly seen as a vital component of the climate system. It
exchanges with the atmosphere large quantities of heat, water, gases, particles and
momentum. It is an important part of the global redistribution of heat from tropics to
polar regions keeping our planet habitable, particularly equatorward of about 30°. In this
article we review recent work examining the role of the oceans in climate, focusing on
research in the Third Assessment Report of the IPCC and later. We discuss the general
nature of oceanic climate variability and the large role played by stochastic variability in
the interaction of the atmosphere and ocean. We consider the growing evidence for
biogeochemical interaction of climatic significance between ocean and atmosphere.
Air-sea exchange of several radiatively important gases, in particular CO2, is a major
mechanism for altering their atmospheric concentrations. Some more reactive gases,
such as dimethyl sulphide, can alter cloud formation and hence albedo. Particulates
containing iron and originating over land can alter ocean primary productivity and hence
feedbacks to other biogeochemical exchanges. We show that not only the tropical
Pacific Ocean basin can exhibit coupled ocean-atmosphere interaction, but also the
tropical Atlantic and Indian Oceans. Longer lived interactions in the North Pacific and
Southern Ocean (the circumpolar wave) are also reviewed. The role of the thermohaline
circulation in long-term and abrupt climatic change is examined, with the freshwater
budget of the ocean being a key factor for the degree, and longevity, of change. The
potential for the Mediterranean outflow to contribute to abrupt change is raised. We end
by examining the probability of thermohaline changes in a future of global warming.
Copyright © 2003 Royal Meteorological Society
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Abstract: The Seychelles—Chagos thermocline ridge (SCTR) in the southwest tropical
Indian Ocean is important for regional climate, the Madden—Julian Oscillation, as well as
upper-ocean nutrients and related phytoplankton and zooplankton densities. Subsurface
variability in this region has been proved to influence the overlying sea surface
temperatures, which in turn can influence eastern African rainfall. There is evidence that
austral summers with a deeper (shallower) SCTR tend to have more (less) tropical
cyclone (TC) days in the Southwest Indian Ocean. The importance of this relationship
was underlined during the 2006/2007 austral summer, when areas of Madagascar and
central Mozambique experienced devastating floods, because of ten named tropical
storms, including several intense TCs, effecting on these areas. At the same time, the
SCTR during this season was anomalously deep, partly because of a downwelling
Rossby wave that propagated across the South Indian Ocean during the previous
austral winter/spring. In this paper, a regional ocean model is used to investigate the
effect of remote forcing on this region and to study the sensitivity of the SCTR to
changes in the large-scale winds over the South Indian Ocean, with a particular focus
on the events of the 2006/2007 austral summer.
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Abstract: Marine protected areas (MPAS) provide place-based management of marine
ecosystems through various degrees and types of protective actions. Habitats such as
coral reefs are especially susceptible to degradation resulting from climate change, as
evidenced by mass bleaching events over the past two decades. Marine ecosystems
are being altered by direct effects of climate change including ocean warming, ocean



acidification, rising sea level, changing circulation patterns, increasing severity of storms,
and changing freshwater influxes. As impacts of climate change strengthen they may
exacerbate effects of existing stressors and require new or modified management
approaches; MPA networks are generally accepted as an improvement over individual
MPAs to address multiple threats to the marine environment. While MPA networks are
considered a potentially effective management approach for conserving marine
biodiversity, they should be established in conjunction with other management
strategies, such as fisheries regulations and reductions of nutrients and other forms of
land-based pollution. Information about interactions between climate change and more
“traditional” stressors is limited. MPA managers are faced with high levels of uncertainty
about likely outcomes of management actions because climate change impacts have
strong interactions with existing stressors, such as land-based sources of pollution,
overfishing and destructive fishing practices, invasive species, and diseases.
Management options include ameliorating existing stressors, protecting potentially
resilient areas, developing networks of MPAS, and integrating climate change into MPA
planning, management, and evaluation.
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