World Meteorological Organization
Weather • Climate • Water

No. 29 • June 2006

Many cities in Germany,
including Dresden,
were partially submerged by
floods in August 2002.
Source: German Red Cross
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Foreword
All life depends on a healthy planet, but the interlinked systems of atmosphere,
oceans, water courses, land, ice cover and biosphere, which form the natural environment, are threatened by human activities. Moreover, a fragile environment
becomes more vulnerable to natural disasters, which cause a pernicious circle of
cause and effect. The observational data and forecasts of weather, climate and
atmosphere that are collected through WMO networks keep policy-makers
informed of the state of the environment so that they can better prevent further
degradation. Regional changes in climate, particularly temperature increases,
have already affected many parts of the world. Observed changes include the
shrinking of glaciers, thawing of permafrost, later freezing and earlier break-up of
ice on rivers and lakes, lengthening of mid- to high-latitude growing seasons, and
polewards and altitudinal shift of plant and animal populations. These changes
pose many challenges.
The role of WMO and National Meteorological and Hydrological Services
(NMHSs) is fundamental to addressing these challenges. Reliable weather, climate and hydrological products and services are crucial to the policies and measures needed to respond to climate variability and change, in particular climate
extremes. Maintaining public safety, health and welfare, alleviating poverty and
promoting sustainable development through the use of climate knowledge and
services are key objectives of WMO, NMHSs and their partners’ activities.
WMO has always regarded early warning as an integral part of policy- and
decision-making. Looking beyond short-term early warnings for specific events,
WMO is working on the development of new products that provide information
on the state of the climate and natural hazards with longer lead times. Global
statements on the expected evolution of El Niño for the months ahead and organizing Regional Climate Outlook Forums are two examples.
WMO is organizing a major Conference “Living With Climate Variability and
Change: Understanding the Uncertainties and Managing the Risks”, Espoo,
Finland, 17-21 July 2006. I am confident the Conference will make a significant
contribution towards establishing a pragmatic agenda for climate-related risk
management and an enduring process for future work.

9-12 November
Beijing, China

(M. Jarraud)
Secretary-General

Global Environmental
Change Open Science
Conference

9-16 November
Seoul, Republic of Korea
Commission for Basic
Systems—Extraordinary
session 2006

For more information about WMO, contact:
The World Meteorological Organization
7 bis, avenue de la Paix
P.O. Box 2300
CH-1211 Geneva 2, Switzerland
Internet: http://www.wmo.int
Tel: (41) (0)22 730 8314/8315
Fax: (41) (0)22 730 8027
E-mail: cpa@wmo.int
Orders for publications may be sent to this
address or:
Tel.: (41) (0)22 730 83 07
Fax (direct): (41) (0)22 730 80 22
E-mail: pubsales@wmo.int
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Residents of Canada and the USA should order
through:
The American Meteorological Society,
WMO Publications Center,
45 Beacon Street, Boston, MA 02108, USA
Tel.: (1) 617 227 2425
Fax: (1) 617 742 8718
E-mail: wmopubs@ametsoc.org
The designations employed and the presentation of
material in this publication do not imply the expression
of any opinion whatsoever on the part of the
Secretariat of the World Meteorological Organization
concerning the legal status of any country, territory,
city or area, or of its authorities, or concerning the
delimitations of its frontiers or boundaries.

LIVING WITH CLIMATE VARIABILITY
AND CHANGE

Climate and risks from
infectious disease

Climate cannot be taken for granted. of an operable agenda for climate-related
Three factors are increasingly drawing risk management, and to propose an
attention to the need for more urgent and enduring process for future work. Specific
purposeful adaptation to varying and expected outcomes include:
changing climate conditions and for bet- • A review and synthesis of efforts to
date in the management of risk across
ter management of climate-related risks:
social, environmental and economic
societies are becoming increasingly interplanning, encompassing all planning
dependent; the climate system is changhorizons;
ing; and losses associated with climatic
• Recommendations on data and inforhazards are rising.
mation requirements to enable sociDuring 17-21 July 2006 in Espoo, Fineties to assess and manage risk across
land, WMO, in collaboration with the
multiple planning horizons and spatial
Finnish Meteorological Institute and the
scales;
International Research Institute for Climate and Society, will convene the Con- • An examination of how people
become aware of the need to incorpoference: Living with Climate Variability
rate or improve their management of
and Change: Understanding the Uncerthe risks associated with climate varitainties and Managing the Risks.
ability and change (in the context of
Linking factors associated with clicapacity constraints and competing
mate variability and change into broader
priorities) and a critical assessment of
decision-making processes has too often
the role of climate information in supreceived inadequate consideration—an
porting overall risk management;
issue this Conference aims to help
• Recommendarectify. Thus, with
tions
on
d e c i s i o n
research and
processes and not
the science of clioperational
requirements for
mate per se as the
reducing risks
central focus, the
through
the
Conference will
World
Finnish
International
establishment of
examine a broad
Research
appropriate
variety of topics Meteorological Meteorological
Organization
Institute
Institute for
early warning
within five major
Climate and
systems;
sectors that are in
Society
• A review of the
one way or
theory, practical techniques and chalanother sensitive over a range of timelenges associated with the integration
scales to climate variability and change:
and blending of cross-disciplinar y
agriculture and food security; human
data and information for planning,
health and disease control; water
resources; natural disasters and early
decision-making, and managing risks;
warning; and energy and the built environ- • Specific plans for enhancing the
exchange of knowledge of methods
ment. The Conference will also explore
and benefits of integrating climate
decision-making as a process in itself.
information into decision-making;
The Conference will review opportuand
nities and constraints in integrating climate risks and uncertainties into the main- • Agreement on a process for better promotion of the systematic integration
streams of decision-making where
of climate information into developsensitivity to climate variability and
ment planning at international,
change is but one among many factors to
regional and national scales.
consider. It will draw on the experiences of
The Conference organizing commitpublic and private organizations worldwide that have been engaged in managing tee has developed a rich programme featuring a diverse range of distinguished
risks, including those of a climatic origin.
The goal of the Conference is to make speakers embracing the physical, natural
substantial progress in the establishment and social disciplines, and led by

Epidemics of weather- and
climate-sensitive infectious
diseases such as malaria
and meningitis have a
devastating effect on
human well-being and
socio-economic
development and severely
overburden health systems
in many parts of the
world. A Multihazard Early
Warning and Response
System for forecasting
adverse health impacts is
being developed to reduce
risks associated with such
health hazards, to help
health services cope with
outbreaks and plan more
effectively to prevent
epidemics. This involves a
critical partnership between
WMO and the World
Health Organization at
global, regional and
national levels; research
communities; international
and regional aid agencies;
and others.
The initial project will
focus on western Africa. In
November 2005, the
African Centre of Meteorological Applications for
Development hosted a
multidisciplinary workshop
in Niamey, Niger, on
climate and environment
information for public
health services. The project
was moved forward at the
Early Warning Conference III
in Bonn, Germany, and the
workshop on Forecasting
Adverse Health Impacts in
Africa (3-7 April 2006,
Geneva). In collaboration
with the Group on Earth
Observations (GEO), this
effort will improve use of
satellite-based monitoring
and observations.

(continued on page 4 …)
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With respect to avian
influenza, studies show
that infected birds have
been the primary source of
influenza A (H5N1)
infections in humans and
that the disease is
primarily contracted
through inhalation of
infectious droplets and by
direct or indirect contact
with infected (sick or
dead) birds. Transmission
between humans is
currently limited, but
efforts to prevent a
possible pandemic are
underway.
Mildly infected migratory
birds may be able to carry
the highly pathogenic virus
long distances. WMO is
taking steps to evaluate
the role of
hydrometeorological
conditions in the spread of
this deadly disease by
identifying national and
international groups,
including Meteorological
Services, with research and
assessment activities related
to climate and avian
influenza, and developing
a multidisciplinary database
of contacts that can be
called upon for advice.

Prof. Jeffrey Sachs, Director of the
Columbia Earth Institute and Special
Adviser to the UN Secretary-General on
the Millennium Development Goals. The
Conference will provide an excellent
opportunity for professionals in business,

science and the public sector to interact on
a broad range of topics of mutual concern.

See: www.livingwithclimate.fi

HOMING IN ON RISING SEA-LEVELS
Rising sea-level is starting to affect the
world. Official decisions on evacuation of
whole populations from some atolls in the
Pacific Ocean have been taken or are
being considered. For example, 980 people, the entire population of the atoll
Carteret, will soon be evacuated, and the
island is destined to become history. The
IPCC sea-level rise estimates are the basis
for such decision-making. However, their
uncertainty is currently high. For example, the range of estimates for sea-level
rise in the 21st century in the IPCC Third
Assessment Report (see figure below) is
from 9 to 88 cm. The fourth IPCC
Assessment Report, due in 2007, may
have it somewhat reduced.
During 6-9 June 2006, UNESCO’s
Intergovernmental Oceanographic Commission hosted a WCRP Workshop on
Sea-Level Rise and Variability. It was not
an assessment activity, and it did not provide new projections of future sea-level
changes. Instead it focussed on science
and observational requirements, including uncertainties known to IPCC.
Scientists discussed how these uncertainties can be reduced. The scope of the

analysis included ocean thermal expansion, polar and non-polar glacier and ice
sheet contributions, vertical land and
ocean bottom motion due to glacial isostatic adjustments and tectonic activities,
and terrestrial water storage. Traditional
observations such as tide gauges will be
used along with more recent techniques
such as radar- and laser-altimetry and
satellite gravimetry. Attention was also
focused on recent findings on the rates of
glacier melt contribution and thermal
expansion of the ocean waters.
The rising ocean changes coastlines
and the depth of adjacent seas. This
affects storm surges and tides, wind waves
and swell, and coastal currents. The
impacts of sea-level rise and the social
and economic benefits of more accurate
projections were also reviewed by the
workshop.
The summary report of the meeting
contains a plan of actions that will guide
WCRP and its partners in making better
projections of sea-level rise. The workshop will be a direct contribution of
WCRP to the goals of the Global Earth
Observation System of Systems.

A1B
A1T
A1Fl
A2
B1
B2

IPCC’s Third Assessment
Report gave estimates for
sea-level rise for six scenarios
which ranged over values of
9 cm to 88 cm.
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2005 OZONE HOLE ONE OF LARGEST
The meteorological conditions of the
Antarctic stratosphere during the austral
spring of 2005 were close to the average of
the past decade. However, minimum temperatures inside the vortex were in early
September near the coldest recorded since
1979. The area where total ozone was less
than 220 Dobson units (“ozone hole area”)
was larger than ever before, at that time of
the year, during the first two weeks of
August. During the last two weeks of
August and the first three weeks of
September, the ozone hole area continued
to increase at a pace close to the average of
the past 10 years.
The ozone hole reached a maximum
area of about 27 million km2 on
19 September. Compared with satellite data
of the past decade, the 2005 ozone hole
ranks as the third largest on record. During
the last week of September and through
October the ozone hole area declined at
about the same rate as most of the previous
10 years but, in mid-November, it dropped
from 14 to 3 million km2 in a matter of one
week.
The 2005 ozone hole thus strengthens
the tendency towards the Antarctic ozone
hole reaching its peak earlier in the season
and also breaking down earlier than during the 1990s. All the ozone holes after
1999 (except 2001) have declined more
rapidly in the mid-October to midNovember period than during the years
from 1996 to 1999. This change in the temporal evolution of the ozone hole over the
course of the winter/spring season points
to changes in meteorological conditions. In
particular, the large decrease in the ozone
hole area from 2003 to 2004 and the large
increase again from 2004 to 2005 cannot
be explained by changes in the stratospheric halogen loading but are due to
interannual dynamical variability. This
variability will make it difficult to detect
the onset of ozone recovery in the
Antarctic and, in particular, it will be difficult to attribute any positive change in
ozone to declining amounts of ozonedepleting substances.
Some stations have observed total
ozone columns that are close to the alltime low for those stations. There have also
been episodes of unusually large total
ozone columns at some stations. This variability in ozone observations demonstrates
the importance of dynamical processes, in

Dobson Units

On 10 November 2005, the polar vortex was displaced towards South
America with ozone hole conditions (total ozone less than 220 Dobson Units)
reaching as far north as 45°S (figure above). The plot is made from gridded
Ozone Monitoring Instrument (OMI) total column ozone data. Feeding this
total ozone field into a radiative transfer model, assuming clear sky
conditions, produces the UV Index map shown below. This map shows the
erythemal dose rate at local noon expressed as UV Index. A region close to
South Georgia is exposed to a UV Index above 12, whereas other regions at
the same latitude experience UV Indices in the range 4-6.
OMI is a joint effort of the Royal Netherlands Meteorological Institute, the US
National Aeronautics and Space Administration, the Finnish Meteorological
Institute and the Netherlands's Agency for Aerospace Programmes.

UV index

particular the position of the polar vortex
relative to the measurement site, in addition to the chemical destruction caused by
ozone-depleting substances.
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ADDRESSING UNCERTAINTIES AND RISK
MANAGEMENT IN CLIMATE CHANGE
Managing risk and decision-making in
relation to climate change requires consistent treatment of uncertainties. The
Intergovernmental Panel on Climate
Change (IPCC) recognizes this need for
consistency in dealing with uncertainties
in its assessment reports. For the Third
Assessment Report (TAR), a guidance
paper on determining and describing
uncertainties was developed to facilitate
consistent assessment and reporting. For
the Fourth Assessment Report (AR4) risk
and uncertainty were identified as one of
the cross-cutting themes. In May 2004 an
IPCC Workshop on Describing Scientific
Uncertainties in Climate Change to
Support Analysis of Risk and of Options
was held in Maynooth, Ireland. The
Workshop considered the relationship
between uncertainty and risk, general
aspects of assessing and communicating
uncertainty, and specific issues in considering uncertainty in climate, taking into
account past experience and new developments. These activities have led to the
development of Guidance Notes for Lead
Authors of the IPCC AR4 on Addressing
Uncertainties.
The purpose of the guidance notes is
to define common approaches and language that can be used broadly across all
disciplines throughout the AR4 period.
The notes address approaches to developing expert judgements, evaluating uncertainties, and communicating uncertainty

and confidence in findings that arise in
the context of the assessment process.
Authors may need to use specific
approaches to uncertainty reflecting the
literature in some areas but are asked to
remain consistent with the common
framework. The notes point out that
structural uncertainty such as incomplete
conceptual frameworks and models, and
lack of agreement on model structure,
often tends to be underestimated as a
source of uncertainty. The notes also suggest ways to avoid the tendency for a
group to converge on an expressed view
and become over-confident in expert
judgement. For communication, three
forms of calibrated language are given to
describe different aspects of confidence
and uncertainty. At the most basic level, a
qualitative description of uncertainties
considers both the amount of “evidence”
and degree of “agreement” among
experts. More specific levels of confidence
in findings are described using five categories ranging from “very high confidence” to “very low confidence”. Finally, a
probabilistic scale to describe the likelihood of specific outcomes uses seven categories ranging from “virtually certain”,
and “very likely” to “exceptionally
unlikely”. The Guidance Notes as well as
the report about the Maynooth Workshop
are available on the IPCC Website
(www.ipcc.ch).

COP-7 OF UNCCD
The seventh session of the Conference of
Parties (COP) to the United Nations
Convention to Combat Desertification
(UNCCD) was held in Nairobi, Kenya,
during 17-28 October 2005. WMO provided a strong presence at COP-7 in order
to promote greater awareness among the
parties to the Convention about the issues
concerning climatic variations and land
degradation, and the role of WMO and
NMHSs in this regard. This was done
through four major activities: the preparation of a WMO brochure Climate and
Land Degradation (in English and
French); production of a WMO folder to
accompany the brochure, containing a
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poster and a flyer; the organization of a
WMO Side Event on Climate and Land
Degradation; and by a WMO display
booth set up with the assistance of the
Kenyan Meteorological Department.
One major outcome of WMO’s efforts
was a decision welcoming the offer of
WMO to organize and find the necessary
funding for an International Workshop
on Climate and Land Degradation to be
held in December 2006 in Arusha, United
Republic of Tanzania, in cooperation with
the UNCCD Secretariat. WMO was also
requested to present the findings of that
workshop at the eighth session of the
COP.

New structure for
Commission for
Climatology
The Commission for
Climatology (CCl) during its
14th session (Beijing, China,
3-10 November 2005)
amended its structure and
terms of reference to take
into account new challenges
and strengthen collaboration
and linkages with other
WMO technical commissions
and programmes. The Open
Programme Area Group
(OPAG) on monitoring and
analysis of climate variability
and change has broadened
its terms of reference and
adapted its structure to
include marine climatology
and oceanography. The
former joint CCl/Climate
Variability and Predictability
(CLIVAR) project expert team
within this OPAG has now
become the joint
CCl/CLIVAR/Joint
Commission for
Oceanography and Maritime
Meteorology (JCOMM)
expert team on climate
change detection and
indices, with the following
terms of reference:
• Provide international
coordination and help
organize collaboration on
climate-change detection
and indices relevant to
climate change detection;
• Further develop and
publicize indices and
indicators of climate
variability and change
from the surface and subsurface ocean to the
stratosphere;
• Encourage the comparison
of modelled data and
observations via, perhaps,
the development of indices
appropriate for both
sources of information;

• Coordinate these and
other relevant activities
(such as observing-system
experiments that help
determine where
observations are needed
for climate-change
detection) with other
bodies such as the Global
Climate Observing
System, the WMO
Commissions for Basic
Systems, Instruments and
Methods of Observation,
Agricultural Meteorology
and Hydrology, the
Intergovernmental Panel
on Climate Change and
the Global Change System
for Analysis, Research and
Training (START) as well
with the joint World
Climate Research
Programme (WCRP) Joint
Scientific
Committee/CLIVAR
Working Group on
Coupled Modelling, the
WCRP Observations and
Assimilation Panel and
regional associations;
• Explore, document and
make recommendations
for addressing the needs
for capacity-building in
each region, pertinent to
this topic; and
• Submit reports in
accordance with
timetables established by
the OPAG chair and/or
Management Group.

The UN General Assembly declared
2006 the International Year on Deserts
and Desertification (IYDD) and this
workshop is among several activities that
WMO is organizing in the spirit of IYDD.
It is important that greater attention be
paid to understanding the role of different climatic factors in land degradation.
To accurately assess sustainable landmanagement practices, climate resources

and the risk of climate-related or induced
natural disasters in a region must be
known. Only when climate resources are
paired with management or development
practices can land-degradation potential
be assessed and appropriate mitigation
technologies developed.

NEW CLIMATE-RELATED
DIRECTORS AT WMO

Buruhani S. Nyenzi
was appointed
Director,World
Climate Programme
(D/WCP), on 1 June
2005. He joined WMO
in October 2001 as
Chief of the CLIPS
Project Office (which
became the World
Climate Applications
and CLIPS Division in
April 2002). He had
been Acting D/WCP
since 1 November
2004.

Ann HendersonSellers took up her
duties as Director,
World Climate
Research Programme
(WCRP), on
1 January 2006. From
1998 until December
2005, she was
Director,
Environment, at the
Australian Nuclear
Science and
Technology
Organization.

Renate Christ was
appointed Secretary
of the Intergovernmental Panel on
Climate Change
(IPCC) on 1 May
2004. She first came
to WMO in January
1999, when she was
appointed Deputy
Secretary. She had
been assuming the
duties of Secretary
since August 2003.

David M. Goodrich
was appointed
Director, Global
Climate Observing
System Secretariat, on
14 June 2005. In 2000,
he became Director,
Climate Observations
and Services
Program, NOAA
Office of Oceanic and
Atmospheric
Research. In October
2003, he became
Associate Director,
NOAA Climate
Program Office.

MANAGING CLIMATE RISK
IN AGRICULTURE
Managing climatic risk is a food-security
issue for farmers in developing countries
if support systems to provide assistance
when rains do not develop or rainy seasons are erratic are not available. One of
the most effective coping strategies that
agricultural meteorologists and climatologists have developed to manage these risks
is the use of long-term quality-controlled
climatic information to improve agricultural management practices that increase

yield, the quality of outputs and reduce
environmental degradation. The NMHSs
can provide this kind information with
WMO assistance and training in the
observation, quality-control, archiving,
analysis, display of weather and climate
data. For example, knowing the typical
date of the onset and end of rainy seasons
along with the range of the dates, farmers
can better time their plantings or change
the varieties they grow.
WORLD CLIMATE NEWS • June 2006 No. 29
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UNFCCC COP-11
The first meeting of the
Parties to the Kyoto Protocol
(COP/MOP1) was held in
conjunction with the 11th
session of the Conference of
the Parties to the Climate
Change Convention (COP11) in Montreal, Canada,
28 November-9 December
2005. WMO organized a side
event at the Conference
entitled: “Enhancing climate
knowledge to improve
adaptation to climate
variability and change”. The
side event emphasized
studies of socio-economic
scenarios for assessments of
climate variability and
change impacts, vulnerability
and adaptation in the
context of sustainable
development. Furthermore,
WMO arranged for an
exhibition booth in COP-11
to showcase WMO’s selected
publications and provide an
opportunity for networking
with other participating
agencies and NGOs.
In COP-11 and COP-1/MOP-1,
some 55 national delegations
had representatives from
NMHSs, of whom 27 were
Permanent Representatives
with WMO. The majority of
these participants were from
developing countries. The
Permanent Representative of
Lesotho was elected Bureau
member and vice-president
of COP and that of Botswana
was elected to serve as a
member in the committee
responsible for Compliance
and Enforcement Branch and
also as a Rapporteur in
Subsidiary Body for
Implementation (SBI).

8

Climate information can help farmers
decide whether and where to develop irrigation systems, water-harvesting techniques, windbreaks, frost protection,
greenhouses, microclimate management
and other measures. These climate
datasets are extremely useful when used
with medium-range weather forecasts
and seasonal-to-interannual climate forecasts that can provide further insight into
improving agricultural management
practices.

WMO is promoting these issues at
the “Living with Climate Variability and
Change” conference in Finland, as well as
at an International Workshop on
Agrometeorological Risk Management:
Challenges and Opportunities to be held
in New Delhi, India, 25-27 October 2006.
This Workshop will be held in conjunction with the 14th session of the
Commission for Agricultural Meteorology (28 October-3 November 2006).

INTERNATIONAL POLAR YEAR UPDATE
There is now less than one year left before
the launch of the International Polar Year
2007-2008 (IPY), an intensive burst of
internationally coordinated, interdisciplinary scientific research and observations
focused on Polar Regions. In response to
the call by the International Council for
Science (ICSU)-WMO Joint Committee
(JC) for IPY, more than 1 000 Expressions
of Interest (EOI) were submitted by scientists, in mid-January 2005, to the
International
Programme
Office on IPY
established
by
WMO and ICSU.
The JC selected a
number of the
EOI as “cluster
proposals” and
suggested
that
other EOIs could
be grouped with
them to form full
proposals. The JC
responded to all proponents; indicated
the category of EOI; and requested that
proponents of all clustered projects work
together to develop full proposals, by
31 January 2006. In March 2006, the JC
completed the evaluation of all full proposals received by the deadline for their
scientific or educational significance, for
consistency with IPY themes, regions and
time frames, for evidence of international
collaboration, for development of effective management plans covering communications, operations, data, and education
and outreach, and for evidence that the
proposed activities would contribute to
an IPY legacy.
The JC evaluated more than 400 full
proposals in all, and endorsed 207 of
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them. Two-thirds of the endorsed full
proposals are related to studies of the
atmosphere, climate change, polar oceans
and ice. Sixty nations and some 50 000
potential participants are involved, and
the cost of implementation of these 207
projects is approximately US$ 3 000 million. Endorsement by the JC recognizes a
proposal as a prominent and valued
component of the IPY programme, and
should be of benefit to the proponents
for
resource
mobilization.
The IPY JC
expressed
its
appreciation to
the WMO Intercommission
Task Group on
IPY for its active
role in preparing
full project proposals for IPY
and welcomed
the involvement
of the WMO Technical Commissions in
the development and implementation of
IPY activities addressing observational
data and products, data management
and information services, as well as education, outreach and communication.
The JC also welcomed the contributions
of Technical Commissions with respect
to the issues of historical records on climate and weather; on human-health
impacts and community sustainability;
and on human and ecosystem vulnerability to extreme weather events and natural disasters.

GREENHOUSE GAS CONCENTRATIONS
REACH NEW HIGHS IN 2004
The Environment Division of
WMO’s Atmospheric Research
and Environment Programme
recently published the first of a
series of Annual Greenhouse Gas
Bulletins. These bulletins report
the latest trends and atmospheric
burdens of the most influential,
long-lived greenhouse gases: carbon dioxide (CO 2 ), methane
(CH4) and nitrous oxide (N2O),
as well as a summary of the contributions of the lesser gases. The
bulletins represent the consensus
of a consor tium of networks
operating since the mid-1980s.
The three major gases alone contribute about 88 per cent of the increase
in radiative forcing of the atmosphere by
changes in long-lived greenhouse gases
occurring since the the industrial age
began in the middle of the 18th century.
The measurement data are reported
by participating countries, and archived
and distributed by the World Data Centre
for Greenhouse Gases at the Japan Meteorological Agency. A critical component is
WMO’s Global Atmosphere Watch. This
includes the Central Calibration Laboratory of the US National Oceanographic
and Atmospheric Administration
(NOAA), which hosts the World Reference Standards for these greenhouse
gases.
Statistics on the present global atmospheric abundances are given in the table.
The globally averaged mixing ratios of the
major gases all reached new highs in 2004
with carbon dioxide (CO2) at 377.1 parts
per million (ppm), methane CH4 at 1 783
parts per billion (ppb) and nitrous oxide
(N 2 O) at 318.6 ppb. These values are
higher than those of pre-industrial times
by 35, 155 and 18 per cent respectively.
Atmospheric growth rates of these gases
in 2004 are consistent with recent years.
Methane growth has slowed during the
past decade, however. The recently introduced NOAA Annual Greenhouse Gas
Index shows that, from 1990 to 2004,
atmospheric radiative forcing by all longlived greenhouse gases increased by
20 per cent.
Other long-lived, atmospheric trace
gases, including the ozone-depleting chlorofluorocarbons (CFCs), their industrial

anthropogenic

Ground-based
Ground-based
replacements and fully fluorinated
species
Aircraft
Aircraft
of carbon and sulphur contribute
to the
Ship
GHG Comparison
Sites
Ship
radiative forcing of the atmosphere.
These
GHG Comparison Sites
gases are also monitored by members of
the GAW network and partners such as
the Advanced Global Atmospheric Gases Source: WMO World Data
Experiment network. Although the con- Centre for Greenhouse Gases
tribution of each of these gases is small, as of 30 November 2005
their collective contribution to global
radiative forcing is significant. Atmospheric CFCs are now decreasing slowly
but the other gases, although low in abundance, are increasing rapidly. The most
notable of these, sulphur hexafluoride
(SF6), has been increasing at 4 per cent
per year for the past several years. Today,
these gases collectively make up 12 per
cent of the anthropogenic increase in
radiative forcing.

More details can be found at:
http://www.wmo.int/web/arep/gaw/gaw_home.html

Key greenhouse gases (December 2004)
CO2
(ppm)

CH4
(ppb)

N2O
(ppb)

Global abundance

377.1

1783

318.6

2004 abundance
relative to year 1750

135%

255%

118%

2004 absolute increase

1.8

0

0.7

2004 relative increase (%)

0.47

0

0.22

Mean annual absolute
increase during past 10 years

1.9

3.7

0.8

Relative contribution to anthropogenic
increase in radiative forcing (%)

62

20
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NEW WEBSITE FOR WHYCOS
The World Hydrological Cycle Observing System (WHYCOS) has a new
Website. WHYCOS is
a WMO programme
aiming at improving
basic obser vation
activities, strengthening
international
cooperation and promoting free exchange
of data in the field of
hydrology.
The programme is
implemented through components at the
regional and/or basin scale. It focuses on
strengthening the technical and institutional capacities of National Hydrological
Services (NHSs) and improving their
cooperation in the management of shared
water resources. WHYCOS helps NHSs to
better fulfil their responsibilities by
improving the availability, accuracy and
dissemination of water-resource data and
information through the development of
national and regional water- resource
information systems.
The new site contains useful information related to the following topics:

• Homepage
• About WHYCOS (WHYCOS concept,
need for WHYCOS, how does WHYCOS work, major achievements,WHYCOS and data exchange,
the way forward)
• Projects (implemented, under implementation, under preparation, proposals developed)
• Documents
• Data and products
• WHYCOS presentation
• Related links.

SEASONAL FORECASTS
AND RISK MANAGEMENT
After 25 years of pioneering research on
climate, its variability, anthropogenic
change, and predictability, the World
Climate Research Programme’s new
strategy is to systematically convert scientific achievements into practical applications of direct benefit for society and
create the foundation for climate-related
risk management.
Early indications of climatic events,
such as La Niña, which was forming in
March 2006, are of high importance for
decision-making. However, systematic
provision of probabilistic user-tailored
information on future climate-related
parameters, with an assessment of the
forecast’s expected skill, would represent a new level in decision-making
support. While occasional individual
recommendations may be far from perfect, the approach will target many

10
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social benefit areas and significant gains
should accumulate.
A European Union project DEMETER
(Development of a European multimodel
ensemble system for seasonal to interannual prediction) has created several elements of a system for seasonal prediction,
forecast down-scaling and its statistical
interpretation in terms of parameters useful in areas such as the health sector and
agriculture.
The core of the project was seven
global coupled atmosphere-ocean models, each producing four times a year over
a period of about 40 years an ensemble of
nine six-monthly hindcasts. The use of a
multi-model ensemble system allowed for
uncertainties in model formulation to be
included in the estimation of seasonal
forecast probabilities. Testing of the system on past cases for initial and valida-

In brief …
■ The highest global surface
temperature in more than a
century of instrumental data
was recorded in the 2005
calendar year by NASA’s
Goddard Institute for Space
Studies (GISS) annual
analysis. Record warmth in
2005 is notable, because
global temperature did not
receive a boost from a
tropical El Niño in that year.
The prior record year, 1998,
was lifted 0.2°C above the
trend line by the strongest El
Niño of the past century.
Global warming is now
0.6°C in the past three
decades and 0.8°C in the
past century. The GISS
ranking of 2005 as warmer
than 1998 is a result mainly
of a large positive Arctic
anomaly.
Source: http://data.giss.nasa.gov/
gistemp/2005/

■ The Kangerdlugssuaq
Glacier on the east coast of
Greenland is flowing at a
rate of 14 km per year and
losing mass extremely fast,
according to a report made
at the American Geophysical
Union Fall Meeting, 11-15
December 2005. The front
end of the glacier retreated
5 km in 2005 alone. “We’ve
seen a 5 km retreat of the
terminus, we’ve see an
almost 300 per cent
acceleration in the flow
speed and we've seen about
a 100 m thinning of the
glacier”, said Dr Gordon
Hamilton, of the Climate
Change Institute at the
University of Maine. Tad
Pfeffer, from the University of
Colorado at Boulder, also
gave the latest details of his
study of Alaska's Columbia
Glacier, which has shrunk in
length by more than 14 km
since 1980 and is moving
only slightly more slowly
than Kangerdlugssuaq. The
Columbia Glacier is now the
single largest glacial

contributor in North America
to sea-level rise.
■ Changes to ocean
currents in the Atlantic may
cool European weather
within a few decades,
according to researchers
from the United Kingdom's
National Oceanography
Centre. Their conclusions,
reported in the scientific
journal Nature, are based on
50 years of Atlantic
observations. They say that
European political leaders
need to plan for a future
which may be cooler rather
than warmer. The findings
come from a British research
project called Rapid, which
aims to gather evidence
relating to potentially fast
climatic change in Europe.
Source: Harry L. Bryden, Hannah R.
Longworth and Stuart A. Cunningham, “Slowing of the Atlantic meridional overturning circulation at 25° N”,
Nature 438, 655-657 (1 December
2005)

■ US climate scientists have
recorded a significant rise in
the concentration of carbon
dioxide in the atmosphere,
pushing it to a new record
level in 2005—381 parts per
million (ppm), 100 ppm
above the pre-industrial
average. The chief carbon
dioxide analyst for the US
National Oceanic and
Atmospheric Administration
says the latest data confirm
that CO2 levels in recent
years have, on average,
recorded double the rate of
increase from just 30 years
ago. (See also article on
page 9 of this issue of WCN.)

tion data using the ERA40 database
showed that such a system was capable of
producing the most reliable seasonal climate forecasts possible.
The first demonstration elements of a
risk management and decision-making
support system were created by linking
the output from the individual members
of the multi-model ensemble with tropical disease and crop-yield prediction
models. Some predictive skill was found.
The results of the project were published in the Bulletin of the American
Meteorological Society and the authors,
the investigators of the DEMETER proj-

ect, were conferred the prestigious WMO
Norbert Gerbier-Mumm International
Award for 2006.
WCRP encourages research into predictability and risk management on a
continuum of time-scales, starting from
deterministic forecasts and going through
intraseasonal and seasonal to the decadal
scales, which also exhibit some predictive
potential.
Source: Palmer, T.N. et al., 2004. Development of a European
multi-model ensemble system for seasonal to inter-annual
prediction (DEMETER). Bulletin of the American Meteorological
Society, 85, 853-872

GEOSS UPDATE
In May 2005, the Group on Earth Observations (GEO) held its first meeting in
Geneva. Over the past 12 months, there
has been considerable progress in the
development of the Global Earth Observing System of Systems (GEOSS) and the
governing structures of GEO. The GEO
Secretariat is in place, housed in the
WMO building in Geneva, and the new
Director, Prof. Jose Achache, has been in
office since September 2005. The second
GEO plenary session (December 2005)
accepted a process for additional revisions
to the draft 2006 Work Plan within the
budget of known contributions. The rules
of procedures for GEO were also
approved, including the terms of reference
for four Committees (Architecture and
Data; Science and Technology; Capacity
Building; and User Interface) and a Working Group on Tsunami Activities.
The GEO Work Plan for 2006 is being
developed through a process involving
these Committees. GEO Member countries and Participating Organizations submitted proposals for leadership and/or
contributions towards the 95 individual
Tasks proposed in the GEO Work Plan.
The 95 Tasks were distributed among the
Committees and their recommendations
were considered by the GEO Executive
Committee in April 2006. A 2006 Work
Plan was then adopted w ithin the
approved Budget.
Input into the first version and comments on subsequent versions of the 2006
GEO Work Plan were made by the WMO
Secretariat. A special session of the Commission on Basic Systems Expert Team on
GEOSS matters was held in November
2005 to review and provide detailed com-

ments on Version 1 of the Work Plan.
Each of the Technical Commissions has a
rapporteur for GEO-related activities.
The WMO Secretariat was appointed to
be a Co-chair of the Committee on Architecture and Data; it is also represented on
the other three Committees and the
Tsunami Working Group.
WMO is taking a lead role in 15 tasks
and contributing to another 25 for the
2006 GEO Work Plan. WMO will use its
existing programme activities and experience to contribute to, and benefit from,
GEO-related opportunities. In addition to
its direct involvement in GEO, WMO is
participating in a collective way through
its sponsored systems (Global Climate
Observing System, Global Terrestrial
Observing System, Global Ocean Observing System and the Global Atmosphere
Watch) and through the World Climate
Research Programme. WMO also contributes to GEO as an associate member
of the Committee on Earth Observation
Satellites and full partner in the Integrated Global Observing Strategy. Finally
the Executive Heads of UN agencies,
including the Secretary General of WMO,
have formed an Interagency Coordinating
and Planning Committee for GEO-related
activities. ICSU has been involved as an
observer in that process.
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New publications
from WMO

Preventing and mitigating
natural disasters
(WMO-No. 993)
[E-F-R-S]

WMO at a glance
(WMO-No. 990)
[A-C-E-F-R-S]

Climate and land
degradation
(WMO-No. 989) [E and F]

WHYCOS guidelines.
(WMO/TD No. 1282) [E]

The Aral Sea: water, climate
and environmental change in
Central Asia. Michael H.
Glantz and Igor S. Zonn.
(WMO-No. 982) [E and R]

12

TACKLING RISK AT LOCAL LEVEL
Much of the action to
develop resilience to natural
extremes in climate and to
adapt to climate change
must take place locally. The
Third Assessment Report of
the Intergovernmental Panel
on Climate Change (IPCC)
provides strong evidence
that human activities are
influencing global climate.
However, within local government and the farming
in
New
communit y
Zealand, perceptions vary
on whether humaninduced climate changes are
occurring locally, and
whether climate change
projections should be
incorporated into planning
and decision making.
Recent events, such as
the damaging floods that
occurred in central New
Zealand in February 2004,
have made communities and
councils increasingly sensitive to local impacts of
weather and climate and
more receptive to considering both natural extremes
and future climate changes within their risk
assessment and management procedures.
New Zealand climatologists, planning
consultants and engineers have prepared
a guidance manual to help local councils
identify likely local impacts of climate
extremes and changes, as a first step
towards developing options for adaptation. This manual, commissioned by the
Ministry for the Environment, describes
projected regional climate changes for a
range of IPCC-based scenarios. Information is also provided on past “natural” climate variations. Statutory obligations for
councils to take climate change into
account in their planning are outlined.
Tables are provided of possible impacts
on particular council functions.
The manual outlines a staged risk
assessment approach, beginning with a
qualitative assessment, followed by an
issue-specific simple screening analysis to
provide tentative bounds on best- and
worst-case scenarios. Where major potential impacts are identified, a more in-
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depth risk assessment is
recommended. Councils
are encouraged to consider climate change
alongside other factors
that influence their plans,
asset management decisions and operations.
Climatologists have
also interacted directly
with local councils and
groups. Several councils
have
commissioned
weather and climate hazard reports for their areas.
These provide maps and
tables of hazard statistics
for various meteorological
extremes and guidance on
how they may change in
future. In another initiative, interviews and workshops were undertaken
with small local groups
(predominantly farmers)
from drought and erosionprone eastern areas of
New Zealand. Information
was provided about likely
climate changes. The
farmers themselves identified their vulnerability to
climate-related (and other) hazards,
adaptation options that have already been
successful and options for developing
farm and regional resilience. A resource
kit was developed based on these workshops.
The national guidance material has
proven popular, necessitating several
print runs of the summary document.
Experience is that uptake of climate
change information such as this is facilitated by personal interactions between
local community members, council staff
and climate scientists, through activities
such as the local projects described. Local
groups appreciate approaches which help
them draw on their own knowledge and
experience.
This article was prepared by David Wratt
(d.wratt@niwa.co.nz), leader of the National Climate
Centre at NIWA. The local government guidance material
can be viewed at
www.climatechange.govt.nz/resources/local-govt/guidance.html. The resource kit for local farmers produced by
Gavin Kenny of Earthwise Consulting can be downloaded
from www.earthlimited.org/resources.html.

