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LOICZ - Land-Ocean Interactions
in the Coastal Zone - is push-

L O I CZ ing rapidly ahead into its second
decade of research, now as a

project co-sponsored by IGBP
G at h e r s and IHDP. The LOICZ Science

Plan and Implementation Strategy
has now been published (IGBP
Report No. 51), and is highlighted
on the centrefold of this NewsLet-
ter issue. LOICZ has also com-
pleted its major synthesis volume
— Coastal Fluxes in the Anthro-
pocene — documenting the first
decade of LOICZ research. This
is the eighth volume in the IGBP
Series published by Springer. The
path to LOICZ research imple-
mentation will be further refined at
the imminent major Open Sci-
ence Meeting in the Netherlands,
27-29 June 2005.

The cover artwork for this issue

is a representation of the domain
of LOICZ. It depicts the diversity,
complexity and beauty of the
global coastal zone. It highlights
land-ocean interactions within this
linked socio-ecological system,
which are the focus of LOICZ
research. Human influences are
apparent in the land use mosaic
and river sediment plume, in the
coastal urban developments and
coastal shipping. The illustration
emphasises the importance of
processes at the landscape scale,
down through organism scale

to the molecular level. Commis-
sioned by LOICZ and IGBP, the

M illustration is the work of artist
Glynn Gorick, United Kingdom.

Centrefold
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Guest Editorial

Where is IGBP Today?

As IGBP heads into 2005, it is useful to consider:
where is IGBP today, what are its recent accom-
plishments and what are its plans for the future?

IGBP completed its first phase of activities at the
end of 2003, and syntheses of the research activities
of most IGBP projects have been published in the
IGBP Series by Springer-Verlag. Since 2002, several
transition groups involving a large number of scien-
tific leaders have developed new research plans for
the years ahead. These plans have been discussed
in detail by the Scientific Committee of IGBP (SC-
IGBP), with some approved by the SC-IGBP at its
2003 meeting and the remainder at its 2004 meet-
ing.

Seven IGBP projects
focus on the differ-
ent components
and interfaces
of the Earth
System: (i) the
atmosphere
component
(IGAQ), (ii) the
ocean  compo-
nent (IMBER and
GLOBEC), (iii) the
land component (GLP),
(iv) the atmosphere—ocean
interface (SOLAS), (v) the land—atmosphere inter-
face (iLEAPS), and (vi) the land-ocean interface
(LOICZ). New and exciting science has now been
initiated within these new and existing IGBP proj-
ects.

Additionally, new ways to facilitate the integra-
tion of knowledge into an Earth System framework
have been established. In addition to the existing
PAGES Project (which focuses on long-term aspects
of Earth System science), the new AIMES (Analy-
sis, Integration and Modelling of the Earth System)
Project will relate biogeochemistry (a central theme
of IGBP) to the physical climate (a central theme of
WCRP), and will establish links between the natu-
ral Earth System and the human system (a central
theme of IHDP).

Other ways to facilitate integration have also
been initiated by the SC-IGBP. Two years ago the
SC-IGBP initiated ‘Fast-Track Initiatives’, to assem-
ble leading specialists to review different aspects of
well-stated, broad, interdisciplinary Earth System




questions, and to produce within 2-3 years a
major review paper or book. Fast-Track Ini-
tiatives to-date include: (i) the global dust/
iron cycle (see article this issue), (ii) fires in
the global environment, and (iii) the global
nitrogen cycle.

In addition to Fast-Track Initiatives, the
SC-IGBP is promoting the development of
Integrated Regional Studies (IRS) within the
Earth System Science Partnership (ESSP). Inte-
grated Regional Studies allow local and foreign
scientists spanning different disciplines to work
together in addressing questions for regional
sustainability that are crucial for understanding
global change. Following the successful Large-scale
Biosphere—Atmosphere (LBA) field campaign in
the Amazon, the Monsoon Asia IRS (MAIRS) and
the African Monsoon Multidisciplinary Analysis
(AMMA) IRS have been initiated.

Critical integrative and interdisciplinary work is
also occurring in the ‘joint’ projects of the ESSP — a
collaboration of the four global change programmes
(DIVERSITAS, IGBP, IHDP and WCRP). The exist-
ing ESSP joint projects are the Global Carbon
Project, the Global Environmental Change and
Food Systems Project and the Global Water System
Project. Under development is a project on global
environmental change and human health.

IGBP is largely a bottom-up programme, and
therefore expects that many exciting proposals to
address new and challenging questions will emerge.
IGBP hopes that funding agencies will support
these initiatives. Encouraging meetings occurred
in 2004 with supporters of global change research
including the US Global

Change Research Pro-
gram, and the Director

foul

General Research of
the European Commission. It is
anticipated that the more than 80 National
Committees that represent IGBP around the world
will help establish new regional activities. Materi-
als describing and promoting the new IGBP science
will be progressively available on the IGBP website
(www.igbp.net).

Finally, I would like to make a few personal
comments. Over the last ten years IGBP has been
extremely successful in developing a new field of
research, and in establishing a large and superb
scientific community able to integrate knowledge
from different disciplines into a coherent Earth
System framework. Global change has become a
topic that is addressed in many universities through
cross-departmental curricula. A new generation of
scholars has been formed, which uses robust scien-
tific approaches to address issues that are critical for
societies and their decision makers. Our science is
therefore subject to pressure from lobby groups and
professional / political groups. Our response is to
remain fully ethical, and to base our science only on

facts that can be verified experimentally. In this
regard, despite the fact that much knowledge

is available to address some of the prob-
lems that our planet faces, it is crucial
to maintain adequate support
for fundamental research, and
to attract the most promis-
ing scientists involved in
Earth System science.
With the second phase of
IGBP underway, I hope to
see a new generation of
researchers joining IGBP
projects and initiating excit-
ing activities.

£

Guy Brasseur

Chair SC-IGBP

Max Planck Institute for Meteorology
Hamburg, GERMANY

E-mail: brasseur@dkrz.de
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Science Features

Global Iron Connections — An IGBP
Fast Track Initiative

T.Jickells and A.Zhisheng

In 2003 the Scientific Committee of IGBP initiated a number
of relatively short-lived activities — referred to as ‘Fast Track
Initiatives’, designed to address cross-cutting topics of current
interest in Earth System science. One of the first such activi-
ties focussed on the role of dust and iron in the Earth System.
Dust generated in the great deserts has a profound effect on
ocean biogeochemistry, and is thus a topic of great importance
to Earth System dynamics. Known as the ‘Iron Fast Track’,
the activity was co-sponsored by the Scientific Committee on
Oceanic Research (SCOR). This article highlights some of
the results of the Iron Fast Track, and because the Fast Track
Initiative is a new process for IGBP, the article also describes
aspects of the process.

would be a workshop in which
experts on various parts of the
dust/iron cycle would work
together towards a synthesis of
the entire global cycle. During
2003, workshop objectives

The Iron Fast Track
Process

From the beginning, it was
accepted that the key com-
ponent of the Iron Fast Track
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Figure 1. Iron Fast Track estimates of global dust deposition fluxes (g m-2 yr-1). From [1].
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were refined, the list of invi-
tees finalised and the time and
place were set for April 2004 in
Norwich, UK. Meanwhile, the
SCOR and IGBP secretariats
collaborated to obtain financial
support for the workshop via
an ICSU grant and SCOR fund-
ing; the latter allowing younger
scientists from developing
countries to participate in the
workshop.

Workshop participants
included modellers and field
and laboratory scientists from
across the world, with expertise
spanning all aspects of the cycle
from dust production in the
deserts to ocean biogeochem-
istry. All shared an interest in
aspects of the current and past
dust/iron cycle. Participants
were asked to prepare short
synthesis papers describing the
parts of the global cycle relat-
ing to their particular exper-
tise. Participants often worked
collaboratively on these papers,
which were distributed prior to
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Figure 2. Schematic representation of global iron connections linked through the state of the land surface, aerosol loading, marine
productivity and climate. Positive feedbacks are represented by solid arrowheads and negative feedbacks by open circles. Feed-
backs of uncertain sign are represented by open arrowheads. Linking mechanisms are in italics. Taps represent mechanisms that
modulate primary processes. From [1].

the workshop. At the workshop
these papers were presented
and discussed over a two-day

exciting and challenging, and
was characterised by a high
level of enthusiasm from all

sion of the workshop it was
agreed that the discussions had
really achieved a level of new

period, followed by two days of
work toward a global synthesis.
The workshop was extremely

participants. This is the first time
such a broad group has tackled
such a topic, and by the conclu-
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understanding that should be
published. An overall synthe-
sis authored by all workshop



participants has just been pub-
lished [1], and three longer, more
detailed articles have been, or
are about to be submitted. The
first of these three is on the dust
cycle in the modern atmosphere,
the second is on iron in the ocean
and the third is on the palaeo-
record of changing dust and its
effects.

Global Iron
Connections

Dust is produced in vast
amounts from a few specific
regions of the world — mainly
the great deserts and some
other semi-arid areas. Total
production is estimated to be
1700 Tg yr-!, mostly associated
with short dust-storm events.
North Africa is the biggest
single source region (Figure

1), and dried-out lake systems
appear to be particularly impor-
tant dust production sites. Dust
production rates are clearly
linked to climatic variables such
as rainfall and wind, and have
varied considerably through
time — particularly on the time
scale of glacial/inter-glacial
cycles. Dust in the atmosphere
has an important direct effect
on climate by scattering and
absorbing light. In the Iron Fast
Track the focus was given to

the atmospheric transport that
delivers dust to the ocean. A
small fraction of the iron in the
transported dust dissolves in
surface ocean waters, and this
iron can stimulate algal growth
directly — particularly in high
latitude regions (such as the
Southern Ocean) remote from
desert dust sources. In other
ocean regions, particularly the
nutrient-poor tropical waters,
dust addition can stimulate
nitrogen fixation which requires
large amounts of iron for the
relevant enzyme systems. Nitro-
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gen fixation relieves nitrogen
limitation of primary produc-
tion to some extent, and thus
stimulates marine production.
These contrasting response
mechanisms emphasise that the
impacts of dust deposition on
ocean biogeochemistry are spa-
tially heterogeneous, and that
the impact of iron is dependent
upon the availability of other
nutrients, particularly nitrogen
and phosphorus.

Stimulation of plankton
growth in the oceans can
impact the atmosphere by alter-
ing oceanic uptake and release
of key climatically active gases
like carbon dioxide, dimethyl-
sulphide and nitrous oxide.
These changes in gas exchange
have the potential to affect
global climate and hence dust
production, creating the poten-
tial for large scale, multiple and
complex climate feedbacks.

These are summarised in Figure

2, and discussed more fully

in [1]. Many of these air-sea
exchange processes are central
to the SOLAS research agenda
[2], but Figure 2 illustrates
that these processes can not be
considered in isolation, but are

intimately linked to the biogeo-
chemistry of the entire Earth
System.

This web of linkages empha-
sises that changes in dust
production in the heart of the
great deserts can modify ocean
biogeochemistry thousands of
kilometres away, and thereby
influence climate by a number
of routes. Understanding these
interactions, past and present,
is a major challenge requiring
integrative Earth System sci-
ence. The potential for global
change pressures to modify
dust production is substantial,
adding urgency to our quest to
quantitatively understand the
linkages in order to develop
models of the potential feed-
backs to climate change.
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Air-sea CO, Flux Variations in the
Southern Ocean: New Observations,

New Questions
N.Metz|

Observing and understanding the seasonal, interannual and
decadal variations of the oceanic carbon cycle and the associ-
ated air—sea CO, gas exchange, are crucial for improved esti-
mates of the global carbon budget and ultimately for validating
coupled climate models. Oceanic CO, and variations in air—sea
CO, fluxes have been, and are still, regularly sampled in the
North Atlantic and the North and Tropical Pacific [1,2]. However,
the Southern Hemisphere, especially south of 50°S, is still suffi-
ciently under-sampled that it is unclear whether it is a source or
sink of atmospheric CO, on seasonal, interannual and decadall
timescales [3]. Long-term monitoring of ocean biogeochemistry
in the high latitudes is also strongly recommended because the
Southern Ocean is recognised to be very sensitive to climate
change, and monitoring will therefore help to detect responses
to future anthropogenic forcing and explain glacial-intergla-

cial variations [4—7]. Many physical processes and feedback
mechanisms, including thermodynamics, circulation and vertical
mixing, as well as biological and chemical processes, will affect
the distribution of future ocean CO, sources and sinks.

conducted during the austral
winter [12, 13]. During the
windy season, sea surface water

Seasonal
Variations

During the 1990s, several cruises
undertaking oceanic CO, mea-
surements were conducted in
the Southern Ocean (mostly
during the austral spring and
summer), mainly as part of
JGOFS and WOCE. Analyses of
these data suggest that in high
latitudes the pCO, distribution
is highly variable, creating a
mosaic of carbon sources and
sinks. Overall however, it has
been estimated that the Southern
Ocean is a carbon sink, with the
most recent climatology suggest-
ing a sink of about 0.4 Pg yr' [8].
However, when this climatol-
ogy is used to constrain inverse
atmospheric models, it results in
a diminution of the carbon sink
[9-11]. The most likely explana-
tion comes from observations

pCQO, is above equilibrium and
higher than in summer, because
mixing with subsurface water
(enriched in CO,) outweighs

the pCO, decrease caused by
winter cooling. Using air-sea
CO, flux measurements in a
simple biogeochemical model,
suggests the ocean is a carbon
sink between November and
May (as observed in the 1990s),
but also suggests that ocean is
a carbon source between June
and October (Figure 1). Inte-
gration of the monthly fluxes
suggests a modest annual sink, a
result consistent with estimates
from atmospheric inversions.
More importantly, the seasonal
summer sink / winter source
balance is well supported by
seasonal measurements. Encour-
agingly, a large-scale biogeo-
chemical ocean model has also
proved able to reproduce the
CO, source / sink seasonality
(Figure 1), and the convergence
of all approaches towards the
same seasonal pattern (Figure
1) should help in the validation
of global ocean biogeochemical
models. Potentially, the model
may also be able to realisti-
cally simulate interannual and
decadal variations.

Interannual
Variations

For observing interannual oce-
anic biogeochemical variations

Working conditions in the
Southern Ocean

Global Change NewsLetter No. 61 March, 2005 7
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Figure 1. Two years of seasonal variations in CO; flux at the air-sea interface in the southern ocean (>50°S). “OISO”
values are from observations in the South Indian Ocean (mmol m-2 d-1); “ORCA-P SO” values are estimates from the
ORCA-PISCES global biogeochemical ocean model using 1994-2003 climatology (PgC yr-); “Clim” values are esti-
mates for the Southern Ocean based on global pCO, climatology [8] (PgC yr'); and “AIM SO” values are estimates
based on an atmospheric inverse model (PgC yr).

(including CO, fluxes), there is
no option except repeat cruises
to the same regions over several
years. This was the strategy
adopted by JGOFS for relatively
calm ocean regions. For the
high latitudes of the southern
hemisphere this is much more
difficult. However, such an
investigation was started in
1991 under WOCE-France and
continued under JGOFS-France
near the Kerguelen Archipelago,
at the so-called KERFIX station
onboard a small ship. Results
on geochemistry and biol-

ogy have been published [14],
and several biogeochemical
models have used the data-set
for validation [5,16]. Unfortu-
nately, the hard sea-going work
at KERFIX had to end in 1995,
and it was unclear whether

the various one-dimensional
analyses from the station could
be extended south of the Polar
Front or to other sectors of the
Southern Ocean. In order to
complement the international

pCO, survey strategy [2] and
to pursue Southern Ocean
measurements, a new observa-
tional project — Océan Indien
Service d’Observations (OISO)
— was started in 1998 onboard
the Research and Supply
Vessel Marion-Dufresne. The
Marion-Dufresne undertakes
scientific cruises in the South
Indian Ocean and logistics work
in the French sub-Antarctic
Islands (TAAF). The strategy
was designed to obtain sea
surface CO, data on repeated
transects from the sub-tropics
to the Southern Ocean, and to
repeat water column sampling
at historical stations including
KERFIX.

An example of the interan-
nual observations obtained
South of the Polar Front (Figure
2a), distinguishes two separate
regions — the Permanent Open
Ocean Zone (POOZ) and the
Seasonal Ice Zone (SIZ). These
measurements made each
January reveal large interan-
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nual variations in both regions.
In particular, high pCO, was
observed in the SIZ in January
1998 whereas low pCO, was
observed in the POOZ. This
contrasts with oceanic CO,
concentrations above equilib-
rium recorded in January 2002.
In this region the ocean is not a
permanent sink during summer
(Figure 3). Air-sea CO, fluxes
have been calculated using
atmospheric and oceanic pCO,
data (Figure 2a), wind speeds
from the ERS2 and Quikscat
satellites for the corresponding
periods and region and a gas
exchange formulation [17]. In
the POOZ, the oceanic CO, sink
was clearly much stronger in
January 1998 compared to other
periods. Only during January
2002 was a small CO, source
observed in the Indian POOZ,
a value relatively close to the
value for the region deduced
from the climatology [8].

These repeated observa-
tions highlight several issues.



Firstly, it is clear that the use of
few data-sets for constructing a
climatology may create sys-
tematic bias, and the observed
interannual variability may
explain why in atmospheric

inverse models, the a posteriori
solutions create relatively large
(up to 0.6 PgC yr') departure
from a priori climatology [18].
Secondly, the observations sug-
gest that the seasonal cycle may

be much more complex than
that portrayed Figure 1. To be
sure that processes are correctly
simulated, it is important to
validate models at the interan-
nual scale.

Jan 2002 ocean
Jan 2001 ocean
Jan 2000 ocean
Jan 1998 ocean

= = = Jan 2002 air
Jan 2001 air
Jan 2000 air
= = = Jan 1998 air

Latitude

Silicates (uM/kg)

m= Jan 2002
s Jan 2001
= Jan 2000
= Jan 1998
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Figure 2. a: Interannual variability of oceanic and atmospheric pCO, observed during four OISO cruises along the same track
in the South Indian Ocean around 63°E. b: Sea-surface silicate concentrations measured during the same OSIO cruises.
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Figure 3. Estimated air-sea CO, fluxes averaged in the Indian POOZ (50-56°S) for five periods, based on oceanic and
atmospheric observations and using monthly wind speeds from satellites ERS2 and Quikscat to calculate gas transfer
coefficient values. The average climatological value (Clim) for the region for January 1995 is also shown, using the same

gas exchange coefficient [8,17].

Understanding the origins
of the external forcings and /or
internal ocean processes that
drive interannual variations in
air-sea CO, fluxes is an impor-
tant step [19]. Other biogeo-
chemical properties measured
during cruises assist interpreta-
tions. In this case, useful infor-
mation is found in the nutrient
data because the Southern
Ocean is generally considered
to be a high-nutrient-low-
chlorophyll (HNLC) region,
where iron and/or light limi-
tation are most likely causes
of the relatively low primary
productivity [20]. Nutrient
distributions measured during
OISO cruises (Figure 2b) reveal
a strong anomaly in January
1998. In particular, silicate
concentration was very low in
the POOZ compared with that
in other years. This suggests
that high primary productivity
(probably diatoms) occurred
during the austral summer of
1998, a signal also revealed by
SeaWIFS satellite data [21]. This
is possibly partly due to the
significant sea-surface warm-
ing during 1998 (post-ENSO
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year), but it is not clear why

in this HNLC region, far from
the continents and dust inputs,
silicates were so low [21].

The distributions of other
parameters ( e.g. nitrates,
alkalinity) suggest that ocean
transport is not likely to
explain the low silicate con-
centration. It could be an
effect of cloud and/or aerosol
variations, and/or light forc-
ing; or it may be related to
stratospheric ozone and UV-B
irradiance. This is an important
issue to resolve because when
the ocean warms (as in 1998),
ocean pCO, should be higher;
however, we observed the
opposite — CO, drawdown due
to biological activity clearly
outweighing the warming
induced pCO, increase. Could
this become the normal situ-
ation in the Southern Ocean
in the future under regular
warming? Currently, no model
appears able to reproduce the
contrasting low nutrient con-
centrations and large CO, sink
in the Southern Ocean during
a warming event. Achieving
realistic biogeochemical model

simulations of such large inter-
annual variability will require
identifying and understanding
various impacts and feedbacks
[22], and will require trusting
the biogeochemical predictions
from coupled ocean-atmo-
sphere models. Currently, the
greatest differences between
different coupled climate/
carbon models are for the
Southern Ocean [7].

Long-term monitoring of
biogeochemistry is difficult in
the Southern Ocean, but recent
exciting and valuable results
justify continued investigations.
Without such observations it
would be extremely difficult
to validate current interannual
ocean simulations and to explain
the mysteries and paradoxes of
the cold waters of the Southern
Ocean. The International Polar
Year (2007-08) will help oceanog-
raphers, biogeochemists and cli-
matologists progress this work.

Nicolas Metzl

LOCEAN/IPSL, CNRS, Université P, et
M. Curie

Paris, FRANCE

E-mail: metzl@ccr.jussieu.fr



11. Roy TP et al. (2003). Southern hemisphere ocean CO,, uptake: rec-
onciling atmospheric and oceanic estimates. Tellus 55B, 701-710.
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Integration

The latter half of 2004 was an eventful period for operational oceanographers.
Four major hurricanes made landfall in the south-eastern USA (three of them
crossing a single county in Florida) causing millions of dollars in damage, and
a massive tsunami wrought havoc and devastation in and around the Indian
Ocean basin killing hundreds of thousands of people.

The Global Ocean Observing System

The hurricanes
and the tsunami
differ in their
underlying phys-
ics, occurred

on opposite
sides of the globe, and had very different effects on
individuals, societies and economies. However, one
important characteristic they share is that, though
unavoidable, advance warnings were possible. In
the case of the hurricanes, advances warnings were
widely available and response mechanisms were
planned. Although substantial damage occurred,
losses of lives and property were minimised. In case
of the tsunami, useful advance warning was not

Figure 1. Map of tide gauges contributing to GLOSS. (Source: M. Merrifield and B. Kilonski, Hawaii Sea

Level Center, [1])

made, and there were no alert or response mecha-
nisms in place. The result was tragedy.

Such events highlight the urgent need for a global,
operational ocean hazard warning system. However,
a rapidly developed warning system restricted to
tsunamis in the Indian Ocean basin that goes unused
for many years, is likely to be falling apart by the
time it is next required. Instead, a warning system
should be developed for both tsunamis and more
frequent hazards such as storm surges and cyclones.
Furthermore, the best way to ensure that a warning
system remains fully operational for many decades,
is to embed it within an operational integrated ocean
observation system continually serving a wide com-
munity of interested users.

For example, changes in
observed sea level occur
across many time scales;
from seconds to minutes
(wind waves, earthquakes,
tsunamis), through hours to
days (tides, storm surges),
years (seasonal cycles,

El Nino), up to long-term
changes associated with
climate change and the
movement of land masses.
Thus, sea-level data from
tide gauges used for tsu-
nami warnings are also of
substantial interest to an
enormous range of users
and stakeholders includ-
ing academic researchers,
coastal zone managers,
port managers, ship cap-
tains, coastal engineers
and developers, and insur-
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GOOS global climate module
December 2004: 51% complete

Tide gauge network
Argo profiling float array 3°x3°
Surface drifting buoy array 5°x5°

58% complete
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Figure 2. Map of GOOS remote sensing and in-situ components as of December 2004, and the planned timeline for complete implementation. (Source: M.

Johnson, NOAA)

ance companies. It is primarily these other users
who can provide the continuous interest and support
required to ensure a system is maintained operation-
ally over the long term. Ocean circulation and long-
term sea level trends are currently monitored by the
global array of tide gauges maintained by the Global
Sea Level Observing System (GLOSS, Figure 1),

a component of Global Ocean Observing System
(GOOS). GLOSS aims to build a network of approxi-
mately 300 sea-level stations around the world, as
well as a number of higher density regional networks,
roughly two-thirds of which are currently in place.

Although some GLOSS stations (white crosses on
Figure 1) already contribute in real time to the Pacific
Tsunami Warning System, they operate primarily

to serve the research community in delayed mode.
Upgrading the entire GLOSS network to real-time
data delivery would simultaneously contribute to a
global tsunami warning system, and vastly increase
its usefulness for other purposes and users.

The plans and requirements for a global integrated
ocean observing system have been well established
under the auspices of the GOOS of the Intergovern-
mental Oceanographic Commission. About half of the
system is already in place (Figure 2). What is required
now, is a substantial effort to overcome three sub-
stantial hurdles: (i) achieving operational status, (ii)
facilitating full global implementation, and (iii) enabling
regional implementation.

Achieving Operational Status

Components of the GOOS network most relevant to
hazards, including sea-surface temperature, sea level
and seafloor pressure, must be available operation-
ally in real time. This is not just a technical require-
ment, but also a difficult political issue. For example,
some countries purposely limit public access to tide
gauge data to monthly mean sea-level values, and
only release data once they are several years old.
Their high-frequency data (1-2 minute averages),
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Figure 3. GOOS regional alliances as of December 2004.

are kept internal for reasons ranging from cost to
national security. In addition, national centres run-
ning operationally 24 hours a day, seven days a
week, are essential for a hazard warning system.
With the exception of a few countries, oceanography
doesn’t have the required national-level institutional
support to enable such continual operation. Some-
times, although not always, this can occur through
cooperation with national meteorological services. In
other cases, national navies may provide this service.
In many cases new and creative solutions will be
required.

Global Implementation

As of 2004, substantial progress towards global
implementation of the open ocean portion of GOOS
had been made. Approximately 50% of the in-situ
open ocean climate observing system was already
in the water, including buoys, moorings, floats, tide
gauges and repeat ship-of-opportunity expendable
bathythermograph (XBT) hydrographic lines (Figure
2). However, current and projected national contribu-
tions to the network are insufficient to complete the
task, and full implementation will require substantial
new commitments from member states. Strong, inde-
pendent, public calls for increased contributions to
GOOS have been made (e.g. [2]) and funding agen-
cies and member states are urged to respond.

Although the technical backbone of the open ocean
climate component of the observing system is primar-
ily a global effort, coastal observations — and hazard
warnings in particular— are largely specific to regions
or nations. This leads to the final challenge.

Regional Implementation

Implementation of the coastal elements of GOOS
is the primary remit of GOOS regional alliances
(Figure 3). Mechanisms for cooperation and coor-

dination amongst
the existing regional
alliances are in
development, as are
initial efforts to form
regional alliances
covering one or both
polar ocean regions
(perhaps as an
activity and legacy,
of the ICSU-WMO
International Polar
Year in 2007-8). A
difficult challenge
will be to ensure that
regional observing
and hazard warn-
ing systems are fully
compatible with local cultural, social and economic
needs. As with so many things, successful imple-
mentation of coastal GOOS will require thinking
globally and acting locally.

The December 2004 tsunami was a natural catas-
trophe, but much of the death and destruction that
followed was a collective failure of human institu-
tions. Not surprisingly, hindsight has informed the
global response. In addition to the out-pouring of
relief aid, there has been immediate interest from
many nations wishing to build an operational tsu-
nami warning system in the Indian Ocean as soon
as possible. Though laudable, this vision is far

too narrow. What we really need is a multi-hazard
warning system firmly imbedded within a global
integrated ocean observing system. The challenge
facing Indian Ocean nations, together with the 10C,
its GOOS, and the many other interested nations
and global partners, is a substantial one. How-
ever, unlike so many visionary projects mooted by
bureaucrats, the task is both clearly defined and
eminently tractable. Let us hope that the steps being
taken today to develop a hazard warning system
which is fully integrated within the global ocean
observing system, are the first steps towards ensur-
ing that the next tsunami, wherever and whenever
it inevitably occurs, will not go down in history as a
catastrophe, but as a tribute to the ability of science
and technology to serve society.

Keith Alverson and Albert Fischer

GOOS International Project Office

Intergovernmental Oceanographic Commission of UNESCO
Paris, FRANCE

E-mail: k.alverson@unesco.org, a.fischer@unesco.org
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The Johannesburg 2002 World Summit on Sustainable Development
resolved that observations of the state of the Earth needed improvement.
Following a meeting of the G8 a year later, the First Earth Observation
Summit was convened in Washington DC in July 2003.

The Global Earth Observation System

of Systems

The Summit established an ad hoc Group on Earth
Observations, co-chaired by the USA, the European
Commission, Japan and South Africa. Several work-
ing groups were established and met, leading to the
second Earth Observation Summit in Tokyo in April
2004, which adopted a framework defining the scope
and content of the global collaboration needed to
bring an improved Earth Observation System into
being. By this stage, 43 countries and 25 international
organisations were involved, and the process was
beginning to slow down due to its own inertia. So an
‘Implementation Task Team’ of four people, each sup-
ported by two or three helpers, was appointed by the
Co-Chairs to draft two documents. The first was an
intensively-negotiated, 12 page non-binding agree-
ment between nations, called the 10-year Imple-
mentation Plan. It defines, in broad principle, the
mechanism of collaboration leading to a Global Earth
Observation System of Systems (GEOSS), with an
initial ten year rolling time-horizon. The second was

a ‘Reference Document’, 185 pages in length, which
spells out the details. The 10-year Plan was accepted
at the Third Earth Summit in Brussels in February
2005, setting in motion the creation of GEOSS.

GEQOSS Scope and Objectives

GEOSS sets out to ensure that comprehensive,
coordinated and sustained Earth observations

are available to decision-makers, and in a timely

and acceptable fashion. Its scope is global, with a
particular emphasis on those processes and phe-
nomena that need a globally-coordinated system in
order to be effective. It operates initially in ten very
broad ‘societal benefit areas’: disasters, health,
energy, climate, water, weather, ecosystems, agri-
culture and biodiversity. Note that many of these are
actually quite local phenomena (earthquakes, for
example), but need a globally-coordinated network

if an adequate rapid-response system is to be put in
place. Also note that some require real-time data (for
example, tsunamis), while others (such as climate)
need long-term records but not in real time. GEOSS
has a large component of space-based observations,

but is not a ‘space agency’ organisation. It sets out to
better promote and integrate all forms of observation:
on land, in the oceans, in the atmosphere and from
above the atmosphere; and to link them effectively
through databases and communication media.

GEOSS is a ‘system of systems’ in that it does not set
out to replace either the mandate or operations of any
of the literally hundreds of existing local, national and
international systems that make observations in these
fields. It is established to help ensure that gaps are
filled, connections between systems are made, and
that the information that is required by users reaches
them when and how it is needed.

GEOSS is intended to be a relatively small ‘top up’
to the vast but not very well coordinated network of

Continued on page 18...

Niall Hanan (Colorado State University) and Werner Kiitsch (Max Plank

Institute for Biogeochemistry) checking an atmospheric flask sampler

and high precision Infra Red Gas Analyser in the Kruger National

Park, South Africa. The data from a global network of systems such

as this allow the calculation of continental-scale sources and sinks of

carbon dioxide, and the teasing out of relationships between photo-
| synthesis, respiration, land cover change and climate.
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LOICZ (Land—Ocean Interactions in the Coastal Zone) is entering
= its second decade of research, now co-sponsored by IGBP and
IHDP. LOICZ’s primary objective is to provide the knowledge,
understanding and prediction needed to allow coastal communities
to assess, anticipate and respond to the interaction of global
change and local pressures which determine coastal change.

The Science Plan and Implementation Strategy can be ordered or
downloaded from www.loicz.org. Here an overview of the scope of

the LOICZ science agenda is provided.

Societies seek to mitigate or resolve environmental prob-
lems, but the capacity of science to inform these responses
is limited. Differentiation between, and quantification of, the
anthropogenic drivers and global environmental pressures
affecting the coastal zone remains difficult, and tools to
assist in coastal management are lacking. LOICZ therefore
seeks to:

¢ describe dynamic interactions in the coastal zone,

¢ determine how changes affect coastal zones and alter
their role in global cycles,

e assess how future change will affect coastal zone use,
and

e provide a scientific basis for integrated sustainable
coastal management.

The coastal zone is the long narrow interface between the
land and the ocean. It is a naturally dynamic zone, and sub-
ject to increasing human use (Figure 1).

considers the hazards to humans from coupled
human—ecosystem change, carrying capacities and vulner-
ability issues. Key issues: (i) the effect of non-linearities and
uncertainties on the vulnerability of coastal societies and
ecosystems to global change hazards, (i) the community’s
stakes in the coastal zone including resources, goods and
services, and (iii) external and internal factors of human and
coastal vulnerability.

focuses on con-
flicting spatial, temporal and organisational issues of coastal
change, land/sea use, and how these exert pressures on
coastal systems and influence resource availability and sus-
tainability. Key issues: (i) characterising the nature and loca-

By 2025, three-quarters of the world’s
population is expected to live in the
coastal zone, and hence human activi-
ties here will impose disproportionate
pressures on the Earth System. The
challenge of protecting coastal goods
and services stems from: (i) global-scale
changes, including natural changes and
those due to global economy/trade
and policy, (i) regional-scale changes
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tion of coastal environmental and social system boundaries
and their tapestry of interactions, (ii) assessing system sensi-
tivity and robustness to reveal critical thresholds for changes
to biogeochemical and/or hydrological cycles that cause
permanent state changes, (i) quantifying human impacts on
coastal areas using natural science methods and ecological-
economic indicators, (iv) identifying options to design and
manage system robustness, through a scenario approach
considering critical thresholds and sustainability, and (v) eval-
uating the effects of changing inputs on ecosystem health
and goods and services, including the links between biologi-
cal functioning, geochemistry and human drivers.

considers river basin drivers/pressures that
influence and change the coastal domain. A simple example is
sediment trapping by reservoirs (Figure 2). Material transport
to the ocean and the impacts of human activities in the
Exclusive Economic Zone (EEZ), are considered through links
to Themes 2 and 4. Key issues: (i) disentangling the cause—
effect relationships of those impacts and human activities
which are strictly coast or river basin-oriented (regional), from
those which result from wider external pressures on the river-
coast system, (i) modelling coupled human-ecosystems
in river basins using the Driver-Pressure-State-Impact-
Response approach and assessment framework, in order
to identify links between major anthropogenic and natural
pressures in catchments that affect coastal ecosystems,
(iiiy developing scenarios of coastal change due to land use
change, climate change and management options, and (iv)
evaluating societal and institutional dimensions and changes
to establish basin-coastline linkages.

focuses on the cycling of carbon, nutrients and sedi-
ments in coastal and shelf waters, and their exchange with

Basinwide Trapping
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the ocean. This recognises the vital and changing benthic
processes of coastal waters that influence shelf ecosys-
tems and global chemical cycles. Key issues: (i) quantifying
material transport within and across the continental shelf,
transformation of materials within the water column and
sediments, storage of materials in the coastal zone and
air-sea exchange, (i) assessing regional differences, and
understanding why some shelf waters are more resilient or
resistant to change than others, (iii) defining the terrestrial
boundary condition for nutrient fluxes by better integration of

river basin information,
including sediment
dynamics and organic
inputs, and (iv) develop-
ing regional budgets and
flux estimates for shelf
and coastal waters, in
order to understand and
predict the impacts of
global and basin-scale
changes in ocean cli-
mate and biogeochemi-
cal cycles. For example,
the role of coastal waters
in sequestering atmo-
spheric CO, in sea-floor
deposits (Figure 3).
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integrates across the other
themes, and provides a platform for considering coastal
zone development and management in the context of
‘strong’ and ‘weak’ sustainability options. Key issues: (i)
considering how temporal and spatial scales, including
institutional dimensions, affect scientific and management
perspectives of coastal change, (i) classifying and
comparing different settings of drivers/pressures in
coastal system state interactions and existing responses
using typologies, (iii) linking natural, economic and human
dimension sciences into ‘futures’ scenarios, and (iv)
developing management response
options and participation
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To provide infrastructural support and integrative capacity
to all themes, three cross-cutting activities are proposed:
() scaling and modelling, (i) variability analyses, and
(iiiy capacity building. The first two of these will guide
the development of research questions. All research
elements will deal with modelling approaches, and with
scaling and uncertainty in the assessment of spatial
and temporal variability across the global coastal zone.
Capacity building will focus on outreach, education
and dissemination to address the integration of human
dimensions and biophysical issues.



...continued from page 18.

Earth Observation Systems. Its budget will be less
than US$10 million, compared to the aggregated
budget of Earth Observation systems which must

run to billions of US dollars. It could, however, be
quite influential in how those billions of US dollars
are deployed. GEOSS will focus on inter-system
coordination and collaboration, including developing
close and well-functioning links between the observa-
tion systems, the scientific and technical community
and the user community. Much of its activity will be
focussed on issues of database inter-operability,
standards and user specifications. GEOSS will not
be a source of primary observations. Its role is to
advocate for new or continued measurements where
they are needed, and to help coordinate the efforts of
observing agencies in filling the gaps.

Some Key Issues

The toughest issues in the negotiating process lead-
ing up to the acceptance of the 10-year Plan related
to ‘governance’: who is in charge of this activity,
who pays, and how does GEOSS interface with the
inter-governmental, non-governmental, multilateral
and national organisations that are recognised as
doing the bulk of the observations? GEOSS will
have a plenary consisting of all member countries,
with participating organisations as observers. It

will approve a work plan proposed by the GEOSS
Director. The actual work, other than that which can
be done in the 10-person secretariat, will mostly be
done in many expert groups convened for specific
tasks, and built as far as possible out of existing
structures. The job of identifying or convening those
groups and establishing their terms of reference will
be done, at least initially, by a relatively small Sci-
ence and Technology Committee. There will be a
separate process to establish user needs, specifica-
tions and feedback.

The core issues in global observation generally
relate to access to data, rather than data collection
per se. We already collect many more observations
than are actually deployed in decision-making. So
the focus will be on system inter-operability, meta-
data, standards definitions and data sharing policies
and protocols.

Nevertheless there are areas, both topically and
geographically, where more and better observa-
tions are needed. In general, the developing world
is under-observed relative to the developed world,
and substantial capacity building is needed in
human resources, institutions and observational
infrastructure. Similarly, rationally-determined bal-
ances between the northern and southern hemi-
spheres, and between oceans, freshwater and land
are needed for an optimal system. GEOSS creates

a framework in which such activities can be under-
taken collaboratively and systematically.

Relevance for Global Change
Scientists

Global change scientists have been at the forefront of
those pointing out the need for long-term, systematic
and sufficient observations. Their plans and pleas
have not amounted to much because of the lack of
strong political support. GEOSS is a process that
originated in the political realm, and if it converges
with the technical needs, as seems to be the case,
the outcome could be an environment more favour-
able for Earth observations than has previously
existed.

Scientists are not only key users of observational
data, but are also often the originators. The existence
of GEOSS increases the probability that research
datasets are adequately archived, and that research
data collection programmes become established as
operational observation systems.

Where Next?

Actions in the GEOSS environment are occurring
very fast. The GEOSS Director and secretariat staff
posts are currently being advertised; the secretariat
will be housed at the World Meteorological Organi-
sation office in Geneva. The work-plan for the initial
years is under preparation, and the mechanism for
the transition from the governance arrangements
of the ad hoc Group on Earth Observations is well
advanced. Many technical specialists in the global
change field will soon be asked to help design inte-
grated observation systems in their areas of exper-
tise, or be encouraged to link their data systems into
the system of systems.

| am convinced that it is in our collective interest, both
as scientists and as inhabitants of an increasingly
beleaguered world, to help ensure that an adequate
system of Earth observations becomes a reality in
the near future.

Robert (Bob) Scholes

Council for Scientific and Industrial Research
Pretoria, SOUTH AFRICA

E-mail: bscholes@csir.co.za

Bob Scholes served as a member of the Sci-
entific Steering Committees for the former
Global Change and Terrestrial Ecosystems

and Data and Information Systems projects of
IGBP. He is a former chair of the Global Terres-
trial Observing System, and a member of the
GEO Implementation Plan Task Team.
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Discussion Forum

The entry into force of the Kyoto Protocol in February this year is a historic devel-
opment in international environmental negotiations, and a significant step towards
Earth sustainability. The protocol limits the emissions to the atmosphere of six
greenhouse gases for the 30 ratifying countries from the developed world.

The Challenge of Stabilising
Atmospheric CO, Concentrations

There has been much debate as to how much differ-
ence the first commitment period of the Kyoto Pro-
tocol will make to atmospheric CO, concentrations
(a[CO,]), and which subsequent emission reduction
targets would be required to stabilise a[CO,] at a
given level. This article attempts to provide a sense
of the tremendous challenge of stabilising a[CO,] at
a level thought to avoid dangerous interference in
the climate system.

Although there is no consensus as to what a[CO,]
will avoid dangerous climatic interference, it is well
understood that this depends upon the sensitiv-
ity of the major Earth System processes to climate
change, and the vulnerability — that is, sensitivity
to, and capacity to adapt — of different economic,
environmental and social sectors. Thus, there is
no single a[CO,] we can target, unless we apply a
lowest-common-denomina-

tor approach.

stabilising a[CO,] at 550 ppm — or indeed at any
level below 750 ppm. For context, the pre-industrial
CO, concentration was 280 ppm, and the current
concentration is 378 ppm. Notably, the UN Frame-
work Convention on Climate Change, which has
gained the commitment of over 160 countries to sta-
bilise a[CO,], has been very careful to avoid stating
a desirable stabilisation level.

A number of normative scenarios covering major
possible routes that societies could take in this
century, have been developed [1] based on major
storylines leading to alternative future emission
pathways. These scenarios required assumptions
about population and income growth, the cost and
availability of current and future energy production
and utilisation and many other driving elements.
The approach is consistent with the fact that there

50
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Figure 1. Global carbon emissions 1990-2100 using the IS92a and a 550 ppm stabilisation scenario [3].
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are large uncertainties as to whether our grandchil-
dren — and the governments and institutions they
may choose and create — will be highly environmen-
tally conscious, or will become full practitioners of
economic globalisation, understanding that the two
trends are not necessarily incompatible.

The range of carbon emissions covered by the
SRES scenarios [1] is very broad, so that for practi-
cal purposes, IPCC leaves us without a best guess
at the most likely future carbon emission scenario.
Carbon emissions for the end of this century in the
SRES scenarios, range from 3-35 Pg yr! (cur-
rent carbon emissions from fossil fuel are close to
7 Pg yr'), leaving an unconstrained set of require-
ments for the amount of change needed to avoid
dangerous interference in the climate system,

for whatever target we choose for the purpose of
evaluating the challenge.

Part of the uncertainty lies with the difficulty of
quantifying the impact of major technological
improvements on a[CO»], and understanding

the difference we can make by, for instance,
collectively moving into automobile-hybrid
technology, improving household energy efficiency
by 50% or generating two-thirds of our electricity
from renewable energies. None of these major
technological changes can be realised any time
soon.

As part of a SCOPE-GCP synthesis of the carbon
cycle [2] the value of some earlier work on emission
scenarios was rediscovered — particularly the 1S92a
IPCC scenario. This scenario belongs to the family
of “business-as-usual” scenarios — those which
attempt to highlight what could happen if we do not
take specific actions to address the climate change
issue, or in other words, what could happen if we
let energy markets evolve as they have in the past
without specific policies to curb CO, emissions.

The 1S92a scenario does not include any CO, emis-
sion reduction targets, nor any broad policy pro-
posals to reduce deforestation rates. What is less
widely known, is that this scenario also assumes
business-as-usual in technological development,
based on the experience of the last century. Thus,
IS92a assumes a decrease in energy intensity by
0.8% annually up until 2025, and a 1.0% decrease
annually from 2025-2100. More strikingly, 1IS92a
also assumes that by the end of this century 75% of
power energy will be carbon free, and that energy
generated from bio-fuels will provide more energy
than the combined global production of oil and

gas in 1990 [3]. These are massive and difficult to
appreciate transformations of the energy system,
but are probably not beyond what could happen,
judging by the impressive advancements of the last
century.

Such magnitude of change towards renewable and
zero-emission energies might suggest that the CO,
stabilisation problem would be largely solved by the
time we achieve such transformations. But disap-
pointingly, far from it, a[CO,] by the end of this cen-
tury would be over 700 ppm under 1S92a — about
three times the pre-industrial level (Figure 1).

To appreciate the technological challenge involved
in limiting a[CO,] to 700 ppm — which itself may
involve unacceptable interference with the climate
system — one can project a[CO,] under a “freez-
ing” of technology at 1990 levels without efficiency
improvements (Figure 1). This scenario provides a
reference that illustrates the scale of the advance-
ments already expected to occur. Any attempts

to stabilise a[CO,] below 700 ppm will require an
even larger effort.

The difference in carbon emissions between a
given business-as-usual scenario (for example
IS92a with a[CO,] at about 700 ppm) and a chosen
stabilisation level (for instance 550 ppm as argued
above) is referred to as the “energy gap”. The
energy gap between 1S92a and a 550 ppm stabi-
lisation level is a staggering 14 Pg C yr' (Figure
1). This gap can only be closed by implementing
emission reduction policies and clear emission
cuts, most likely with costs involved. For a number
of SRES scenarios, the carbon emission gaps by
2100 range from 1-25 Pg yr' [4].

Stabilising a[CO,] will not only require large abso-
lute cuts of greenhouse emissions during this
century, but it will ultimately require reducing emis-
sions to close to zero.

Josep (Pep).G. Canadell

Executive Director, Global Carbon Project

Michael R. Raupach
Co-Chair, Global Carbon Project

CSIRO Marine and Atmospheric Research, AUSTRALIA
E-mail: pep.canadell@csiro.au, micheal.raupach@csiro.au
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Long-term measurements of sea ice thickness and drift are a component of
global climate monitoring, and short-term measurement campaigns can pro-
vide data for models and understanding of physical processes in the polar
waters. Point measurements have often supported physical modelling and
estimations based on satellite data, and are used for ship routing through sea

ice and design of offshore structures.

Introducing the Ice Snake

A variety of systems presently provide measure-
ments of sea ice thickness and drift [1]. Among these
systems are satellite radar altimeter [2], upward-look-
ing sonar (ULS) [e.g. 1,3] and helicopter-based radar
and laser instruments [4]. Direct drilling through sea
ice has traditionally been the main way to estimate
its thickness. Ice thickness can also been observed
visually from ships breaking through sea ice.

The Ice Snake is a new low-cost, expendable instru-
ment that is being developed for improving ice thick-
ness measurements at fixed locations over long
periods after deployment from aircraft or ship; deploy-
ment can partly be based on ad hoc opportunities
similar to drifting buoys in the ocean. Data are trans-
mitted via satellite communication. This approach
can also provide near real-time,
cost-effective measurements of
atmospheric surface pressure

inside and close to the sea ice

field. Measurements of air pres-

sure near the marginal ice zone

can contribute to improved fore-

casting of polar low pressures

and local wind systems (Baard

Fjukstad, Norwegian Meteorologi-

cal Institute, pers. comm.). Note =
that a moored standard meteoro-

logical buoy cannot easily operate

close to a spatially variable sea ice
border, as it can easily become

fixed to the ice.

The Ice Snake is a buoyant, flex-
ible and slim pressure sensor
array, moored on top of a rig
below the surface in sea ice
waters. The Ice Snake is pressed
up (by buoyancy) below drifting ice
above the rig (Figure 1); its head
is pulled down deeper than the
deepest ice keels. The pressure
sensors provide records of corre-
lated measurements of the weight

Figure 1. The Ice Snake produces time series
of pressure just below the sea ice, giving
estimates of ice drift and thickness and local
atmospheric pressure.

of the ice above it (hydrostatic pressure below the ice)
— an indicator of ice thickness and drift (Figure 2). The
Ice Snake will turn towards the direction of ice drift, and
an in-built standard compass provides directional data,
thus indicating the direction of ice movement. When
the Ice Snake hits open water, it measures local atmo-
spheric pressure, and transmits data to satellite.

If ice freezes onto the Ice Snake, salt will concentrate
at surface causing the ice to melt and slip off. This is
because salt tends to migrate out of salty sea ice, and
ice crystals from seawater tend to reject salt — espe-
cially during freezing. These processes will help pre-
vent the Ice Snake becoming trapped in the ice field, as
will the elasticity and stiffness of the Ice Snake.

Data transfer to satellitte

Floater
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Along the snake

T1 T2

f

Displacement of ice
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v

Figure 2. Two correlated time series (T1 ands T2) from the Ice Snake; the time lag giving maximum cross correlation defines

the ice drift velocity.

The Ice Snake may also include a pipe with a liquid Comparisons With

of known density; pressure variations inside and .

along this pipe precisely reflect variations along the Alternative Methods

pipe in the distance (vertically) to the water surface The Ice Snake will provide direct measurements of
along the pipe. This provides pressure estimates (in the ice thickness and drift at fixed locations within

the ambient sea water) at known distances from the Polar oceans, and provide near real-time data for ice
surface, which together with temperature estimates monitoring and meteorological services. A system of
provide salinity estimates close below and between Ice Snakes in the Polar Oceans could also detect and
ice floes. Water temperatures within a sea ice field transmit data relating to natural hazards.

are normally close to melting temperature.

Upward Looking Sonar (ULS) moored below the
surface can, like the Ice Snake, provide ice thick-
ness data and estimates of sea ice fluxes [e.g. 5-8],

Figure 3. Interior of prototype:
configuration of pressure sensors
enclosed in hermetic cans.
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however, logistical problems
restrict its use [1]. ULS are
expensive and complicated to
recover, and data can easily
be lost as it does not normally
rely on satellite transmission.
ULS data processing involves
accounting for factors that
introduce errors [3]. ULS have
several weaknesses compared
to the Ice Snake including:

+ Estimates are affected by
local and short-term temporal
variations of the sound velocity
(salinity/temperature) above
the instrument, and by local
and short-term temporal
variations in atmospheric
pressure.

* No direct estimates of
melt water at the surface are
provided.



+ lIce crystals tend to accumulate below sea ice
and in open water during cold periods (Haakon
Hop, The Norwegian Polar Institute, pers.
comm.) and these crystals can affect ULS data.
The bottom surface of slush and accumulations
of larger ice crystals may be identified by
ULS as open water or the bottom of sea ice.
This uncertainty cannot be easily detected by
statistical data analysis. Slush between ice
floes may give incorrect water surface position
causing a negative bias on the average winter
ice thickness, while ice crystals below sea ice
will give a positive bias.

+ ULS are expensive and must normally be
recovered to access the data.

Radar satellite altimeter data can provide measure-
ments of ice floe freeboard giving estimates of ice
thickness [2]. However, melting ice reduces the local
salinity of the surface water and the ice floats more
deeply. Hence freeboard measurements are often
affected by uncertainties due to unknown salinity vari-
ations. A combination of ice freeboard measurements
and Ice Snake data could provide more precise ice
thickness estimates.

Arctic sea ice is often highly deformed. There are
volumes/space of water between stacked ice blocks
below ice floes and in ice ridges. Ice thickness in an
area does not directly reflect ice volume. An ULS
instrument cannot measure holes/openings inside
the ice above it. So even if the ice drift above it is
known (for example via Doppler measurements), its
data do not provide direct estimates of ice volume
flux. Such estimates will require models of ice ridg-
ing and consolidation. Again however, a combination
of ice freeboard measurements and Ice Snake data
could provide direct estimates of ice volume.

Prototype Testing

A prototype Ice Snake has been tested at the Institute
of Mechanics of the Lomonosov Moscow State Univer-
sity. The prototype consists of a silicone pipe containing
five pressure sensors joined by an electronic bus. The
sensors give estimates of absolute ambient pressure in
the range 0—200 kPa — that is, they provide hydrostatic
pressure assessments of up to about 10 m depth. A
two-cascade amplifier transforms this signal into volt-
age in the standard range 0-5 V, and a multi-channel
analogue-digital converter transforms this signal for a
computer. The pressure sensors and the amplifier are
located inside hermetic cans 35 mm in diameter and
110 mm in length (Figure 3).

Prototype testing revealed that industrial silicone
(which has low friction in contact with ice and to which
ice does not easily freeze) is suitable for the Ice Snake
body. The silicone is flexible and robust with respect

to repeated mechanical deformation. Testing also
showed however, that silicone has a low tension
(stretch) resistance, which can make the electronic
components inside the Ice Snake vulnerable to
mechanical damage. Thin metal wires are therefore
used to armour the electronic bus.

To simulate ice drift, plastic cans partly filled with
water were moved with constant speed along a
water tank. The sensors showed a high sensitivity of
1.0 cm/mV. Ice floes with distinct or irregular profiles
(as below Arctic pack ice) give the highest accuracy
of ice drift estimates.

Further developments will include in situ testing for
ice flux measurements in the Arctic, a thin ice profile
study, testing the satellite communications, improv-
ing remote sensing procedures, and detecting ice
crystal formation data beneath the floating ice.

Denis Zyryanov
Water Problems Institute
Moscow, Russia

E-mail: denis@aqua.laser.ru

Reinert Korsnes

Norwegian Defence Research Establishment
Division of Electronics

Kjeller, Norway

E-mail: reinert.korsnes@chello.no
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New Members of the SC-IGBP

New Roles and Faces

ICSU has appointed three new members to the Scientific Committee of IGBP: Robert (Bob) Duce, Taroh Matsuno

and Lynn Russell.

2 | Bob Duce is currently
3 Distinguished Professor
of Oceanography and Dis-
tinguished Professor of
Atmospheric Sciences at
Texas A&M University. His
principal research interests
are in the chemistry of the
atmosphere and ocean
focusing on the chemical
cycles of pollutant and natu-
ral substances in the global
atmosphere, their transport from the continents and their
deposition to coastal and remote ocean regions. He has
undertaken studies in Antarctica, the Arctic, and all the
world’s oceans.

Bob is currently involved in IGBP in several capacities
beyond the SC, including as the Chair of the Canadian

Taroh Matsuno is a meteo-
rologist who has been a
Professor at Kyushu, Tokyo
and Hokkaido Universities
for more than 30 vyears.
He helped establish the
Centre for Climate System
Research at the University
of Tokyo, and was Direc-
tor of the Centre from
1991-1994. From 1998 until
early this year he was Direc-
tor-General of the newly-created Frontier Research Centre
for Global Change in Yokohama. In this position he worked
to enhance multi-disciplinary research ‘“Toward the realisa-
tion of global change prediction’ - the theme of the Centre.
Since 2002, he has led the Centre’s collaborative five-year

Lynn Russell is an Associate
Professor at Scripps Institu-
tion of Oceanography on the
faculty of University of Cali-
fornia San Diego. She com-
pleted her undergraduate
work at Stanford University,
and holds a PhD in Chemical
Engineering from the Califor-
nia Institute of Technology
for work on marine aero-
sols. Her postdoctoral work
(a part of the National Center for Atmospheric Research
Advanced Studies Program) investigated aerosol and trace

SOLAS Board of Directors, member of the US SOLAS
SSC and Co-Chair of the SOLAS Planning Committee.
He has served in the past as a member of the Scientific
Steering Committee of IGAC. He is the immediate Past
President of SCOR, Vice Chair (and Past Chair) of the
United Nations Group of Experts on the Scientific Aspects
of Marine Environmental Protection, Past-President of the
International Association of Meteorology and Atmospheric
Sciences and Past-President of The Oceanography
Society. He served for many years as the President of
the International Commission on Atmospheric Chemistry
and Global Pollution and is now a life member. Bob is a
fellow of the American Geophysical Union, the American
Meteorological Society and the American Association for
the Advancement of Science.

E-mail: rduce@ocean.tamu.edu

project on the development of an integrated Earth System
model. Although having stepped down from the posi-
tion of Director-General, he continues to supervise the
research of the Global Environment Modelling Program of
the Frontier Research Centre.

Taroh’s early interests focussed on dynamic meteorol-
ogy leading to a theory of equatorial waves in the atmo-
sphere and ocean. He also investigated the dynamics of
stratospheric planetary waves, sudden warmings and the
middle atmosphere circulation caused by internal gravity
waves. More recently he has been working to promote
climate modelling and climate change prediction. He was
a member of the Joint Scientific Committee of the World
Climate Research Programme (WCRP) from 1986-1994.

E-mail: matsuno@jamstec.go.jp

gas flux and entrainment in the marine boundary layer,
and received the NCAR Outstanding Publication Award.
Her research focuses on aerosol particle chemistry,
including the behaviour of particles under pristine marine
conditions and anthropogenically-influenced conditions.
Her research has been supported by the National Science
Foundation CAREER, the Office of Naval Research Young
Investigator, the National Aeronautics and Space Admin-
istration New Investigator, and the James S. McDonnell
21st Century Science programs. She received the Whitby
Award of the American Association of Aerosol Research
in 2003 for outstanding research contributions on atmo-
spheric aerosol processes.

E-mail: Imrussell@ucsd.edu
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New Co-Chair for IGAC

Philip Rasch has been
appointed as a Co-Chair
of IGAC. Philip is a senior
scientist in the Climate
Modeling  Section  of
the Climate and Global
Dynamics Division at the
National Center for Atmo-
spheric Research (NCAR).
He received his PhD from
1 Florida State University
in Meteorology in 1984,
- and holds undergraduate
degrees in chemistry and atmospheric science from the
University of Washington. He is particularly interested in
(i) clouds, aerosols and their interactions and their role in
climate, (ii) processes controlling trace species distribu-
tions in the atmosphere, and (iii) numerical methods for
the solution of differential equations in climate models.

AIMES Executive Officer

Kathy Hibbard as been
appointed as the Execu-
tive Officer for the new
Analysis, Integration and
Modelling of the Earth
System (AIMES) project
of IGBP. Kathy received
her PhD at Texas A&M
University in 1995, for her
examination of the effects
of management practices
(fire suppression, heavy
grazing) on woody plant
encroachment. She then worked with an international
modelling team at the University of Montana on the
Vegetation/Ecosystem Modelling and Analysis Project
(VEMAP), where continental estimates of net primary

Phil was a member of the NSF Science and Technology
Center C4 - the Center for Clouds, Chemistry and Cli-
mate at Scripps Institute for Oceanography that existed
between 1994 and 2002. During that time he chaired the
group effort in chemical modelling, and together with his
colleague William Collins, developed an aerosol assimila-
tion and forecasting tool that was used during the INDOEX
field experiment. Phil used this tool in the ACE-Asia field
experiment (spring 2001) and numerous subsequent field
experiments. Phil is Co-Chair of the Atmospheric Model
Working Group and a leader in the development of the
Community Atmosphere Model that is a component of
the Community Climate System Model project —an NCAR
led effort to develop a state of the art global coupled
ocean, atmosphere, land, sea ice and biogeochemical
model. Phil sits on numerous NASA science teams, holds
an adjunct position at the University of Colorado and is
also the American Chair of IGAC.

E-mail: pjr@ucar@.edu

production, nitrogen and water budgets were estimated
based on past, current and future climate scenarios. In
1998, Kathy moved to the University of New Hampshire
and worked for the IGBP Global Analysis and Integra-
tion and Modelling (GAIM) Task Force. While in New
Hampshire, Kathy worked with leaders in the social
and biophysical sciences to launch the Global Carbon
Project. In 2002, Kathy joined the Terra PNW group at
Oregon State University where her research focused on
quantifying plant and soil quality, live and dead biomass
(fuels) across managed and unmanaged treatments (e.g.
thinning, salvage) immediately following a recent (2002)
wildfire in central Oregon ponderosa pine forests. Kathy
is currently based at the National Center for Atmospheric
Research in the Climate and Global Modeling Division.

E-mail: kathy@ucar.edu

In this issue of the Global Change NewsLetter we introduce the new Profile of a Scientist section where we will
feature scientists who are making important contributions to Earth System science and to IGBP.

Profile of a Scientist; Natalie Mahowald

Natalie is a scientist in the
Terrestrial Sciences Sec-
tion of the Climate and
Global Dynamics Division
at the National Center for

Atmospheric search (NCAR)

in Boulder, Colorado. Her

| research focuses on mineral

| aerosols and their role in the
| Earth System.

Mineral aerosols are
considered to be ‘natural
aerosols’, but it is known from ice core and in situ
records that their atmospheric abundance has changed

considerably between past cold and warm climatic periods.
Under the current climate regional concentrations fluctuate
strongly (perhaps by as much as a factor of 4) over decadal
time scales. “Some of these observed variations could be
caused by natural climate fluctuations, human-induced
climate change or direct human modulation of land and
water use”, Natalie explains. “Much of my research focuses
on determining the relative roles of natural and human-
induced changes in mineral aerosols.” Dust particles can
interact with clouds, changing cloud properties and
impacting climate indirectly.

Natalie always enjoyed physics and chemistry, and
wanted to work on policy-relevant areas of environmen-
tal science. After graduating with degrees in physics and
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German she worked for an air pollution consulting com-
pany. Subsequently, she became interested in environ-
mental policy and obtained a Master's Degree in Natural
Resource Policy at the University of Michigan. Natalie then
had to chose between pursuing graduate studies in law and
undertaking policy-oriented work, or starting PhD studies in

atmospheric sciences and pursuing a science career. She
chose the latter path, graduating from MIT. “l am very happy
with my choice, because | can now work on exciting science
which is policy-relevant”, Natalie says.

Natalie has been an active member the IGBP Global Analy-
sis, Integration and Modelling (GAIM) Task Force. Within the

IGBP and Related Global
Change Meetings

A more extensive meetings list is held on the IGBP
web site at www.igbp.net

International Symposium on Arid Climate Change
and Sustainable Development

25 May, Lanzhou, Gansu, China

Contact: Bi Xiaodong, Ebxd_2463@sohu.com or Guo Hui,
Guoh_lz@sina.com or Yao Hu, ISACS@gsma.gov.cn

3 International Congress Environmental Change
in Central Asia

23-27 May, Ulaanaatar, Mongolia

Contact: www.num.edu.mn/MOLARE/frames/international_con-
gress_frame.html

AGU Joint Assembly

23-27 May, New Orleans, USA

Contact: www.agu.org/meetings/sm05/?content=program

NATO Advanced Study Institute: Seasonal to
Interannual Climate Variability: Its Prediction and
Impact on Society

23 May-03 June, Gallipoli, Italy

Contact: www.ecmwf.int/staff/alberto_troccoli/nato_asi/index.html

4t EuroGOOS Conference

06-09 June, Brest, France

Contact: Conference Secretariat, Eurogoos2005@ifremer.fr or
www.eurogoos2005.org

The Oceanography Society and UNESCO/IOC
International Ocean Research Conference

06-10 June, Paris, France

Contact: www.tos.org/conference.htm

Rapid Landscape Change and Human Response
In The Arctic

15-17 June, Whitehorse, Yukon, Canada

Contact: Antony Berger, bergerar@telus.net

new IGBP Analysis, Integration and Modelling of the Earth
System (AIMES) project, she is establishing an international
postdoctoral network focusing on Earth System science.
Natalie also contributed to the recent IGBP Fast Track Ini-
tiative that assessed the impact of mineral dust on ocean
fertilisation and the related effects on the carbon cycle. “As
an atmospheric scientist, | find it particularly challenging to
have the opportunity to work with colleagues from many
other disciplines on important cross-disciplinary questions,”
Natalie says.

ASLO Summer Meeting

19-24 June, Santiago de Compostela, Spain

Contact: aslo.org/meetings/santiago2005

5t GEWEX International Scientific Conference

20-24 June, Irvine, CA, USA

Contact: www.gewex.org/5thconf.htm

2" Annual Meeting, Asia Oceania Geosciences
Society

20-24 June, Singapore

Contact: www.asiaoceania-conference.org

GECHS Workshop on Human Security and Climate
Change

21-23 June, Oslo, Norway

Contact: humsec-secretariat@cicero.uio.no or www.cicero.uio.no/
humsec

PAGES/CLIVAR Workshop: Reconstructing Past
Climates for Future Prediction — Integrating High-
resolution Palaeodata for Meaningful Prediction in
the Australasian Region

27-28 June, TBA, Australia

Contact: Chris Turney, turney@uow.edu.au

LOICZ Open Science Meeting

27-29 June, Egmond an Zee, Netherlands

Contact: LOICZ IPO, loicz@nioz.nl or www.loicz.org/conference

Advances in Marine Ecosystem Modelling
Research Symposium

27-29 June, Plymouth, UK

Contact: administrative enquires, admin@amemr.info or scientific
enquiries, enquiries@amemr.info or www.amemr.info

4™ International Symposium on Non-CO, Green-
house Gases

04-06 July, Utrecht, Netherlands

Contact: www.milieukundigen.nl/pages/ncgg4

Chapman Conference on the Role of Marine
Organic Carbon and Calcite Fluxes in Driving
Global Climate Change, Past and Future

24-27 July, Woods Hole, MA, USA

Contact: www.agu.org/meetings/cc05fcall.html
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iLEAPS and CBACCI Summer School: Formation
and Growth of Atmospheric Aerosols

01-10 August, Hyytiala, Finland
Contact: iLEAPS IPO, asbjorn.aarflot@helsinki.fi

IAMAS Symposium
02-11 August, Beijing, China
Contact: web.lasg.ac.cn/IAMAS2005/program.htm

2" PAGES Open Science Meeting
10-12 August, Beijing, China

Contact: PAGES IPO, osm@pages.unibe.ch or
www.pages2005.org

World Water Week
21-27 August, Stockholm, Sweden

Contact: www.worldwaterweek.org

Dynamic Planet 2005

22-22 August, Cairns, Australia

Contact: Dynamic Planet Secretariat, info@dynamicplanet2005.com
or www.dynamicplanet2005.com

45" Congress of the European Regional Science
Association: Land Use and Water Management in
a Sustainable Network Society

23-27 August, Amsterdam, Netherlands

Contact: www.feweb.vu.nl/ersa2005

4™ International NCCR Climate Summer School
27 August-02 September, Grindelwald,
Switzerland

Contact: www.nccr-climate.unibe.ch

ACCENT Symposium: The Changing Chemical
Climate of the Atmosphere

12—-16 September, Urbino, Italy

Contact: www.accent-network.org/symposium

2" International AVEC Summer School

18-30 September, Peyresq, Alpes de
Haute-Provence, France
Contact: www.pik-potsdam.de/avec/peyresq2005.html

Polar Regions and Quaternary Climate

24-29 September, Acquafredda di Maratea, Italy

Contact: www.esf.org/esf_genericpage.php?section=10&language
=0&genericpage=2183

7" International CO, Conference
26-30 September, Broomfield, CO, USA

Contact: www.cmdl.noaa.gov/info/icdc7

14t PICES Annual Meeting: Mechanisms of
Climate and Human Impact on Ecosystems in
Marginal Seas and Shelf Regions

29 September—09 October, Viadivostok, Russia

Contact: PICES Secretariat, secretariat@pices.int or
www.pices.int

Open Science Conference: Global Change in
Mountain Regions

01-05 October, Perth, Scotland, UK

Contact: www.mountain.conf.uhi.ac.uk

6" Open Meeting of the Human Dimensions of
Global Environmental Change Research
Community

09-13 October, Bonn, Germany

Contact: openmeeting.homelinux.org

CLIVAR/GOOS/OOPC/Argo South Pacific
Workshop

10-13 October, Concepcion, Chile

Contact: www.clivar.org/organization/pacific/implementation/
south_pac.html

4" GKSS School of Environmental Research:
Environmental Crises: Science and Policy

02—-11 November, Delmenhorst, Germany
Contact: coast.gkss.de/events/4thschool

1st DIVERSITAS International Conference on
Biodiversity. Integrating Biodiversity Science for
Human Well-being

09-12 November, Oaxaca, Mexico

Contact: DIVERSITAS secretariat, secretariat@diversitas-
international.org or www.diversitas-osc1.org

Greenhouse 2005: Action on climate control

13-17 November, Melbourne, Australia
Contact: www.greenhouse2005.com

2006

1stiLEAPS Science Conference

21 January-16 February, Boulder, CO, USA

Contact: www.atm.helsinki.fi/ILEAPS/boulder or iLEAPS IPO,
ileaps-ipo@helsinki.fi or michael.boy @helsinki.fi

20" SC-IGBP Meeting — An

Important Milestone

The 20t annual meeting of the Scientific Committee of IGBP (SC-
IGBP) took place from 19-23 February 2005 in Beijing, China. This
was an important meeting because it concluded the transition
into the second phase of the Programme. The Science Plans and
Implementation Strategies for the next decade of several projects
were approved including: the new Global Land Project (GLP) (co-
sponsored by IHDP), the International Global Atmospheric Chem-

istry (IGAC) project (co-sponsored by CACAP), and the Integrated
Marine Biogeochemistry and Ecosystem Research (IMBER) proj-
ect (co-sponsored by SCOR). These three projects together with
GLOBEC will advance our understanding of how processes on land,
in the atmosphere and in the ocean affect the dynamics of the Earth
System. In addition, the SC-IGBP approved the Science Plans and
Implementation Strategies of two interface projects: the Land-Ocean
Interactions in the Coastal Zone (LOICZ) project (co-sponsored by
IHDP) and the new Integrated Land Ecosystem-Atmospheric Pro-
cesses Study (LEAPS). Considerable effort was put into progressing
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the overarching Science Plan and Implementation Strategy for IGBP
for the coming decade.

The SC-IGBP discussed in detail the transition between GAIM, a
former Task Force helping the SC in its integration and synthesis
role, and the newly established AIMES (Analysis, Integration, Model-
ling of the Earth System) project. AIMES will work closely with the
existing IGBP Projects to address Earth System-wide, interdisciplin-
ary scientific questions, and specifically to investigate the relations
between the biological, climate and social systems.

The SC-IGBP was pleased to notice the progress made by SOLAS
and GLOBEC, and expressed appreciation for the work conducted
by LUCC over the last years. LUCC has been successfully con-
ducted with the help of the International Project Office, established
in Louvain-la-Neuve, Belgium. Much of the research conducted
under LUCC will be continued in the GLP. PAGES, which has con-
ducted a very successful project on palaeo-science, is entering a
transition phase, and work with the scientific community to define
new and exciting questions for the second phase of its existence is
in progress.

The SC-IGBP also discussed and approved several new Fast Track
Initiatives (FTls) to follow the successful FTls on (i) ocean fertilisation
by dust (see article in this NewsLetter), (i) the role of fires in the
Earth System, and (i) the global nitrogen cycle. Approved new
FTls include () Ocean Acidification: Atmospheric CO, and Ocean
Biogeochemistry: Modern Observations and Past Experience, (i) An
Earth System Perspective on Sustainability: Research Challenges,
and (i) What will be the state of the Earth in 20507

The SC-IGBP was very impressed by the outcome, of the research
presented by the Chinese scientific community during a workshop
in Beijing. Several papers from this workshop will appear in the next
issue of the Global Change Newsletter. The SC-IGBP expresses, in
particular, its appreciation to the group of scientists who are develop-
ing a new Integrated Regional Study (IRS) called MAIRS, which will
address interdisciplinary questions in relation with the South Asian
monsoon.

The meeting in Beijing also provided the opportunity for the SC-IGBP
to brainstorm and discuss how the research agenda may evolve over
the coming 5-10 years. Although disciplinary process studies will
remain important — indeed the pillars of IGBP science, Earth System
questions require increasingly integrated approaches, and societal
responses must be based on knowledge from both the natural
and the social sciences. The role of human behaviour in observed
environmental change, and the potential dangers for societies from
global and regional change will become central questions put to the
scientific community. Research will have to provide the information
necessary for societies to respond and adapt to global change. The
gap between applied and fundamental research will narrow, and sci-
entists will need to work more closely with the engineering community,
with policy makers and natural resource managers. IGBP will promote
more active integration of the research conducted by the four global
change programmes (DIVERSITAS, IGBP, IHDP and WCRP) under the
auspices of the Earth System Science Partnership.

Finally, but importantly, the SC-IGBP debated and agreed upon vision
and objective statements to help guide and define IGBP in the coming
decade. They are as follows:

The vision of IGBP is to provide scientific knowledge to
improve the sustainability of the living Earth.

IGBP studies the interactions between biological,
chemical and physical processes, and human systems.
IGBP collaborates with other programmes to develop
and impart the understanding necessary to respond to
global change.

The planning for the next decade of IGBP science is complete and
we now enter an exciting period of implementation of the planned
research. For details of the new directions of IGBP science, visit the
IGBP website to order or download project Science Plans and asso-
ciated materials as they are made available over the coming months.

G.P. Brasseur
Chair, SC-IGBP

Coastal Fluxes in the Anthropocene

This new book in the IGBP series synthesises knowl- R —
edge on coastal and riverine material fluxes, biogeo- LRt
chemical processes and indications of change, and =en CO@stal Fluxes
the human influence. It also considers future research
and management needs. It is a milestone on the LOICZ
journey which continues under IGBP and IHDP.

i :«?‘

The IGBP series is an excellent resource for those wishing to understand {'
the changing Earth System and the research challenges for the future.
The Series is especially suited to scientists, educators and students, and
many of the volumes — especially Global Change and the Earth System
— are also suitable for environmental policy advisors. Find out more about
the series at www.igbp.net or order a volume at www.springeronline.com
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Executive Director -

International Human Dimensions
Programme On Global |
Environmental Change (IHDP) @ X A

The International Council for Science (ICSU) and the International Social Science
Council (ISSC) seek to appoint a new Executive Director for IHDP for an interim
period of 12 months, potentially renewable, and based in Bonn Germany. An
appointment under the terms of a secondment would be possible.

application, a curriculum vitae and
the names of three referees should be
sent to:

Applicants should have an international research reputation in a relevant social 1 pp Secretariat,

science discipline, and have experience and knowledge about the socio-economic,  Walter-Flex-Str. 3,

cultural, behavioural and institutional dimensions of the global environmental 55113 Bonn,

change research effort. An awareness of germane research in the natural, engineer- ~ Germany.

ing and applied sciences is also expected. Excellent skills in staff development,
office management and financial management are required, as is experience in
international scientific collaboration including experience with governmental and
non-governmental organisations. An excellent command of written and spoken
English is essential, as is a willingness to undertake extensive worldwide travel.

Fax +49 228 73 9054,
e-mail: middel.ihdp@uni-bonn.de.

Applications close 15 June 2005.

The full vacancy notice including duties and responsibilities and terms and condi-

tions, together with a description of the Programme structure and activities can be IS S
found at www.ihdp.org. The salary is negotiable and will take due account of the ICS U (
experience and qualifications of the candidate. '/ e fonal Counci for Science IS S

PAGES 2nd Open Science Meetmg
10-12 August, 2005

Beijing, China

Palaeoclimate, Environmental Sustainability and
Our Future

Meeting Themes

- Future Change: Historical Understanding

- Humans and their Environment: Past Perspectives on Sustainability
- Ocean-Continent-Cryosphere Interactions: Past and Present . .
- Climate, Humans and the Environment in Asia Early registration

- PAGES Research Foci and Initiatives within IGBPII before 1 June 2005

The OSM will consist of plenary lectures and poster sessions.
See the preliminary program at www.pages2005.org/schedule.html.

GL QBAL
CHANGE

The PAGES OSM is being held alongside the 9t IAMAS Scientific Assembly
(2-11 August, 2005).

www.pages2005.org

Applications, including a letter of /



CBACCI and iLEAPS are

invite students.to the 2005 S wn ACCl and |LEAPS

of a?‘-
1-10 August 2005 at Hyytial: Iggrestry Field Station, Finland

CBACCI (Biospherﬂ,harbon-AerosoI-CIoud-CIimate Interactions) is
a Nordic Graduate School and A
iLEAPS (Integrated Land Ecosystem—Atmosphere Pro tudy) Preliminary list of

is an International Research Progrgmme. lecturers:
£ )

Accommodation in Hyytila, meals, and bus 'I’Jﬂt}lo be covered: Prof. Markku Kulmala

transport between Helsinki and Hyytidlg, are free  _ Amﬁépheric"é‘erosols Dr. Boris Bonn
of charge for all participants. Travel costs will be Atmos ; ; Py

! . - pheric chemistry
reimbursed only for students registered at an - Processes in the biosphere related to atmospheric Prof. Ker] Carslaw
|n&te or university that are sites of CBACCI. 2aieBbrmation Prof.
The course is worth 6 credits of ECTS (European . Nycleation Prof. Ka
Credit Transfer System) - Thermodynamics D'r La

: k d - Condensation .

Get more information and register at: - Coagulation

- Activation, -Kohl
http://www.atm.helsinki.filCBACCI/ B e Gl 4
http://www.atm.helsinki.fi/ILEAPS/ - Atmospheric aerosol formation, observations )
- Hygroscppiq_gro‘wth .

Registration deadline is 17 June 2005.

OPEN MEETING 2005

The 6th Open Meeting of the Human Dimensions of
Global Environmental Change Research Community

9-13 October, 2005
University of Bonn
Bonn, Germany

Early registration before 15 June 2005 @

IHDP

http://openmeeting.homelinux.org/




Pin Board

The Pin Board is a place for short announcements and letters to the Editor. Announcements
may range from major field campaigns, new websites, research centres, collaborative pro-
grammes, policy initiatives or political decisions of relevance to global change. Letters to the

Editor should not exceed 200 words and should be accompanied by hame and contact details.

Vega Medal 2005

The Swedi 1
o Mzgn:'h fgtoc;?gsfor Anthropology and Geography (SSAG) has award d
Provente, oo 2 to Professor Frangoise Gasse (CNRS-CEREGE : o
S Afr;can con)t.or her lm.portant work on hydrologic and water resource’ch e
L lnen? during t.he Quaternary using lake sediment and diat s
Sl rﬁ.zasse IS an active member of the PAGES community — ir'1a = 'anal_
ey t% S g ; Icantly to PEP ||| (investigations of past climate varia);ion pla ol
Sy Swediz he lt)r:ns(¢.=2>c4tthtf::ough Africa and Europe). The Vega MedalS iZ %Z%:hg

' y pril) which cof i
r?ct)c:t%klo'llogwbm 1880 of the ship the Vega after igrf?izgfircates e

iberia led by Adolf Erik Nordenskié
6ld. The 20 i i

Thompson - also well known within the PAGES and lG%i\fc?rzr:Srizgst as Lonnie

Third World Academy Fe:lowvgid

Ashok Singhvi of the Physical Regggr?;gbgﬁog a(ya r:'r(;] & Vicé
i PA ; .

India) and member of the _ ks
i i demy of Sciences an

President of the Chinese Aca . eS o 25 a Fol
i |GBP National Committee, ha_we

E)C\l/rsl,e;ethe Third World Academy of Sciences. Paul Crutzen ofthe

i i BP
Max Planck Institute for Chemistry (Malnz,.GerlT?‘na and IG
Ambassador has been elected as an Associate Fellow.

Queen’s Honour

Professor John Schellnhuber,
Director of both the Tyndall
Centre and the Potsdam
Institute for Climate Impacts
Research in Germany, and
IGBP Ambassador, has been
awarded an honorary CBE
(Commander of the British
Empire) in recognition of his
key contribution to climate
change science and to UK
and German co-operation.

The Millennium Eco-
System Assessment

The Board of the Millennium Ecosystem
Asse_ssrr_lent met in late March to approve
the findings and reports of the Millennium
Ecosystem Assessment conducted by 1,300
experts from 95 countries, On 3oth Marcf; the
reports were released from embargo and are
available at www.millenniumassessment org
The study reveals that approximately 60% o%
the ecosystem services that support life on
E_arth - such as fresh Wwater, capture fisheries
air ond water regulation, and the regulation o%
regional .climate, natural hazards ang pests
~ are being degraded or used unsustainably.
The harmful consequences of this degradation'
could grow significantly worse in the next 50
years: Although evidence remains incomplete

therells enough for the experts to warn that thé
ongomg degradation of 15 of the 24 ecosystem
services examined is increasing the likelihood
of potentially abrupt changes that will seriousl|

affect human well-being. This includes thg
emergence of new diseases, sudden changes
;E ;/vster ?uatllri]ty, Creation of ‘dead zones’ along

oasts, the collgy i i i
in gty pse of fisheries, and shifts

African Network on Global Environmental Change Science

Africa lacks long-term, stable, inter-governmental or other support for global change

New AGU Fellows

In January 2005 several scientists in
the IGBP network who are members
of the American Geophysical Union
were elected as AGU Fellows, includ-
ing: Robert F. Anderson, Raymond
S. Bradley, Guy P. Brasseur and Seth

Krishnaswami.

Earth Observation
Proposals

As part of its Earth Observation Envelope Pro-
gramme the European Space Agency (ESA)
invites scientists from the Earth observation
communities in ESA Member States and Canada
to submit proposals for Earth Explorer Core Mis-
sions. These missions are to conduct research in
Earth observations and/or to demonstrate the
potential of innovative Earth observation tech-
niques of relevance to both the scientific and
application communities. For more information
visit explorercall.esa.int.

New AGU

AGU‘ has recently starteqd Journa,
ne_w Journal - yGR Biogeo-

Sciences (www.agu.org/

journals/jg/). Specific

topics  within the Scope

of the new journal include

process—based studies of
blogoochemistry, biogeo-

phys!cs and globa| change

life in extreme environ-’

ments, astrobiology,

Mmicrobial processes and’

evolutionary geobiology.

It has been recognised that currently, a
research. Various approaches to the provision of
and 1Al in Asia and the Americas, respectively),

such support have been adopted in other regions of the world (e.g. APN

but building a strong and enduring regional networking organisation for
ement of African scientists on network goals and processes. ]

Africa will be a relatively long process requiring the agre

NRF and START) will be held in Kenya (22-24 Sept 2005) to

initi i by (US NSF, SA
;(;LTSET:E: ?r;fe?g;?: zig g':;l;?gr?gezuopfptf: Z?rici\g scientific community for a regional networking organisation to support
global change science. Specifically the workshop will:
«dentify the foundations, based on past initiatives, for further develo
tists, and with the international community;

erecommend network structures and processes, identify funding strategi

ping scientific networking among African scien-
es and begin seeking long-term interna-

tional support;
cientific agendas, concerns and

ehelp build a high-quality Earth System, build research capacity and share s
global change scientists, African Global Change National Committees, the
fic initiatives (e.g. the Resilience Alliance, the Millennium Ecosystem Assoss—
etworking organisations (e.g. UNEP-ROA, NEPAD, and the African

PN, IAl and START), The African Academy of Science,
| agencies that may be interested in sup-

resources.
Workshop participants will include African
ESSP and its projects, ICSU, related scienti
ment), development-aid funding agencies, African n orki
Union), regional networking and capacity-building organisations (A
the Third World Academy of Science and governmental and non-governmental

porting the proposed network.

Erratum

Observant readers
will have noticed

a paucity of
‘C’sinthe
PinBoard
article on the
“Arctic Cli-
mate Impact
Assessment”
in NewsLet-
ter No. 60. The
Editor apologies and
accepts all responsibility for
this instance of c-level change.

For further information contact either the Chair — Eric Odada (eodada@uonbi.ac.ke) — or the Vice-Chair — Colleen Vogel
(vogelc@geoarc.wits.ac.za) - of the International Organising Committee.
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The International Geosphere-Biosphere Programme

IGBP is an international scientific research programme built on inter-
disciplinarity, networking and integration. IGBP aims to describe
and understand the interactive physical, chemical and biological
processes that regulate the total Earth System, the unique envi-
ronment that it provides for life, the changes that are occurring
in this system, and the manner in which they are influenced by
human actions. It delivers scientific knowledge to help human
societies develop in harmony with Earth’s environment. IGBP
research is organised around the compartments of the Earth
System, the interfaces between these compartments, and
integration across these compartments and through time.

IGBP helps to

* develop common inter-
national frameworks for
collaborative research
based on agreed agen-
das

* form research net-
works to tackle focused
scientific questions and
promote standard methods

* guide and facilitate construction of global data-

bases

* undertake model inter-comparisons
» facilitate efficient resource allocation
* undertake analysis, synthesis and integration of

broad Earth System themes

Earth System Science

>

Participate

IGBP produces
+ data, models, research tools

+ refereed scientific literature, often as special
journal editions, books, or overview and synthesis

papers
+ syntheses of new
understanding on
Earth System science
and global sustain-
ability
+ policy-relevant infor-
mation in easily acces-
sible formats

IGBP works in close collaboration with the International Human Dimensions Programme on
Global Environmental Change (IHDP), the World Climate Research Programme (WCRP), and
DIVERSITAS, an international programme of biodiversity science. These four international
programmes have formed an Earth System Science Partnership. The International Council
for Science (ICSU) is the common scientific sponsor of the four international global change
programmes.

IGBP welcomes participation in its activities — especially programme or project open meetings (see meetings list on
website). To find out more about IGBP and its research networks and integration activities, or to become involved,
visit our website (www.igbp.net) or those of our projects, or contact an International Project Office or one of our 78

National Committees.

Contributions

The Global Change NewsLetter primarily publishes articles
reporting science undertaken within the extensive IGBP
network. However, articles reporting interesting and rel-
evant science undertaken outside the network may also be
published. Science Features should balance solid scien-
tific content with appeal to a broad global change research
and policy readership. Discussion Forum articles should
stimulate debate and so may be more provocative. Articles
should be between 800 and 1500 words in length, and
be accompanied by two or three figures or photographs.
Articles submitted for publication are reviewed before
acceptance for publication. ltems for the Pin Board may
include letters to the Editor, short announcements such
as new relevant web sites or collaborative ventures, and
meeting or field campaign reports. Pin Board items should
not exceed 250 words.

Photographs should be provided as tiff files; minimum of
300 dpi. Other images (graphs, diagrams, maps and logos)

should be provided as vector-based .eps files to allow
editorial improvements at the IGBP Secretariat. All figures
should be original and unpublished, or be accompanied by
written permission for re-use from the original publishers.

The Global Change Newsletter is published quarterly
— March, June, September and December. The deadline for
contributions is two weeks before the start of the month of
publication. Contributions should be emailed to the Editor.

ICSU

International Council for Science
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