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PAPER NO. 1. AUSTRALIA

Nairobi Work Programme on impacts, vulnerability, and adaptation to climate change

Information and views of the WMO member states on how their work could contribute to improved
understanding of gaps and deficiencies in data and observations, stakeholder data and capacity needs,
especially at regional and national levels, and ways to improve technical infrastructure
(see FCCC/SBSTA/2006/11, para 38) Due. 21 September
Introduction

Climate change, based on the current state of scientific understanding of climate sensitivity to
atmospheric concentrations of carbon dioxide and other greenhouse gases, poses serious
threats to humanity. Adverse effects have been modelled to occur across a range of sectors
including food security, economic prosperity, human health, physical infrastructure, natural
resources and the environment. There are multiple strategies for addressing anticipated climate
change across two fronts, mitigation and adaptation. It is widely accepted that even a vigilant
mitigation approach across the world will still necessitate broad-ranging adaptation efforts
through a range of technical, regulatory and behavioural initiatives. The Nairobi Work Plan
(NWP) through its five-year work program on adaptation is aimed at progressing such efforts.

Many governments throughout the world have begun developing national efforts to adapt to
climate change. The products, services and strategies that will flow on from these initiatives all
rely on high quality data and information on local, regional and global scale climate and related
earth systems, and the National Meteorological and Hydrological Services (NMHS) are central to
the collection and delivery of these facts and knowledge. It needs to be recognised that the
success of future adaptation studies and activities will be largely determined by the availability
and quality of the data and information on which they are based.

Unfortunately, there are widely held presumptions that the data required is readily available
and of sufficient quality. Numerous UNFCCC decisions, which refer to urgent actions required to
ensure “climate quality” observing systems, suggest otherwise and that the infrastructure
required to underpin much of the climate change mitigation and adaptation should not be taken
for granted. Significant effort and resources are needed to improve the climate and earth
system observational networks, as well as the associated data management and distribution
systems. In most countries, the implementation of this basic infrastructure largely falls to the
local NMHSs. Another common misconception is that international programmes such as the
Global Earth Observation System of Systems (GEOSS) or Global Climate Observing System
(GCOS) will fix’ problems in existing, inadequate observing systems. For the most part, such
programmes provide some level of coherence and coordination between national efforts, but
again it is the NMHS that must garner the resources to fund and implement the improvements.

For a developed country such as Australia, the local NMHS (Bureau of Meteorology) will not
only strive to make improvements within its own areas of responsibility but will also try to assist
neighbouring developing countries underpin their own adaptation studies with better data and
information.

Observing and monitoring the climate system is but two of the several vital functions that
NMHSs carry out in support of activities to adapt to climate change. These functions fall across
a number of broad themes.



Weather

Basic variations of weather from one day to the next have always been of interest to the
community. Extreme events can be critical for human health, basic public safety and amenity,
and performance across wide sections of industry and commerce. Knowledge of how the
climate is changing suggests that extremes will be more prevalent, whether through more
extreme heat, flood, wind-speed or sea-level. Communities need the earliest possible warning
of such events in order to prepare and minimise any adverse outcomes. Advising and warning
the community of such extremes has always been the responsibility of the NMHS, but the
projections of exacerbated extremes, as summarised in IPCC reports, makes even more critical
the role of the NMHS. Many of the adverse effects of climate change will be manifest in the
greater incidence and intensity of extreme weather related events.

Knowledge of upcoming extreme conditions is crucial, but strategies also need to be developed
to facilitate adaptive behaviour that will minimise the consequences. Efforts to promote
preparedness and adaptation to the increasingly challenging variability and extremes in weather
and climate are on-going around the world. But it is equally clear that the NMHS is central to
the success of these activities. The enhancement of the every-day services delivered by NMHSs,
such as weather forecasts, warnings of severe weather, monitoring of incipient weather
extremes in the form of cyclones, floods and severe storms, will be critical to a successful
community response to climate change.

Climate

Of late, variability in the climate has become of comparable interest to changes in the weather.
In Australia, climate variability is high and in areas of marginal climate with respect to water
availability, this means that the all too frequent dry years can be very difficult. Drought has a
considerable impact on the bottom line for the Australian economy; it certainly affects directly
the lives of primary producers, and the wider community bears the consequences too through
instabilities in the availability and pricing of food. South-east Australia has been gripped by a
sustained ten-year period of reduced rainfall which has led to a significant draw down in the
major water storages. Water restrictions imposed on the community have become semi-
permanent and other ways of harvesting and managing water are being investigated.
Reassessment of water resource management practices in order to secure adequate supplies
for human use and consumption is undoubtedly the most important area where Australia is
having to develop strategies urgently to lessen the impact of long term changes in the climate.
Such strategies need to be informed by accurate information about past climate, effective
monitoring of present climate variations and reliable climate predictions and projections into the
future. Most NMHSs have a monitoring and prediction role on a range of timescales out to a
season, with a few taking on the challenging task of including interannual, decadal and even
longer term predictions and projections.

Collecting and managing climate data is an enormous job. The ‘climate record’ has been
developed over a long period of time. The quality of this record is of the utmost importance,
particularly when it is used for trend detection, and in any data stream there are inevitably
problems that must be identified, documented and accounted for. Thus it is not only the
collection of data, but also the management of the data, including its quality control and
storage that are crucial. Further, data only has value when it can be accessed and used. Some
countries have NMHSs with the capacity to carry out effective data management tasks, whilst
others, particularly in developing countries, often do not and require assistance. Australia is
working closely with neighbouring Pacific Island countries to assist them improve the climate
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and related data management systems. Even in Australia there is a backlog of historical
observations that need to be digitised into an easily accessed computerised form. The GCOS
Implementation Plan gives priority to this important data rescue and digitisation effort. Data,
around the world, that have been collected but are currently unavailable and at risk of
permanent loss represent a major and real road-block to the progress of many adaptation
studies. It is likely to remain so unless more resources can be mobilised to carry out the work.

NMHSs will need to be responsive through the development of additional climate services that
will meet the demands of communities attempting to adapt to climate change. Through their
knowledge of climate, NMHSs can certainly add more value to basic data than it has done in
the past. These new climate services will vary according to the needs of individual sectors and
their circumstances.

Water

As noted above, the availability of water for human use and consumption has become one of
the most pressing socio-economic and political issues in Australia. In an already marginal
environment with dwindling rainfalls, run-off is one of the first victims of climate change.
Restrictions on the use of water are now an ongoing part of life in Australia. Constraining water
use will not be sufficient alone, and various other measures are being investigated to shore up
Australia’s water supplies. Many of these revolve around water use efficiency, desalinisation and
allocations of water based on better estimations of likely availability. However, a major
stumbling block towards finding solutions has been a lack of quality data. Recently, the
Australian Government has initiated a major national program to collect and analyse Australia’s
water data and this task will be carried out by its NMHS, the Bureau of Meteorology. Not only
will the Bureau of Meteorology be responsible for the collection and audit of water data, but will
also provide a wide range of value-added services to government, industry and community
sectors.

Research

Australia has a very active and productive climate change research programme of activities,
much of which now gets carried out within the Centre for Atmosphere, Weather and Climate
Research (CAWCR), a joint research facility of the Bureau of Meteorology and the CSIRO". This
research in this facility cuts across many themes of the physical sciences, as well as impacts,
vulnerability and adaptation. The physical science research revolves around fundamental
understanding of the basic processes that cause climate variability, and developing models and
techniques to represent these processes. These models of the climate systems, which are now
tending towards models that aim to represent the whole earth system, can then be used to
generate projections of climate under different scenarios of greenhouse gas forcing. The
output of one or more models can then be compared and used for a variety of studies including
assessments of vulnerability and adaptive capacity. When the scale of a particular problem
requires high spatial resolution, techniques such as downscaling or 'nested’, limited area
modelling can be employed. The climate projections along with the historical data sets provide
the primary information base to underpin adaptation strategies. Rationalising trends in the
climate record with future trends in model projections and understanding the physical basis
behind these provides a great challenge for the research community.

1 Commonwealth Scientific and Industrial Research Organisation
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The profile of research into potential changes in extreme weather and climate events has been
raised significantly of late given that changes in the frequency and intensity of extremes wiill
most likely be one of the earliest consequences of climate change on communities.
Determining key areas and sectors of vulnerability and developing adaptation strategies will
therefore be paramount. The Australian CAWCR has already been active in these areas and
studies include likely impacts of climate change on El Nifio (including related large scale
droughts and flooding), tropical cyclones, heat-waves and changes in the probability of
exceedence for flooding events.

Another area of research in the Bureau of Meteorology critical for effective adaptation studies is
the improvement in techniques for seasonal-to-interannual prediction. Accurate seasonal scale
forecasts offer great promise as an important tool for adapting to climate variability and
extremes. Early knowledge of impending conditions will allow industries and communities to
position themselves better in a risk management sense to deal with expected conditions,
whether the action be, for example, limiting water consumption at an early stage, using
different planting strategies or planning for different energy demands. Whilst it is not clear how
much predictability can be extracted from new modelling techniques, undoubtedly they can be
pushed further than the current generation of empirical tools based on historical climatic
conditions.

Qutreach

NMHSs play an important role in the provision of information to the community. The drive for
adaptation to a phenomenon is unlikely to be successful if the phenomenon is not understood.
A NMHS disseminates many routine information products on current and likely weather and
climate to the community, but it can also play an important role expanding community
understanding of the changing climate and how this change might be manifest. Our
understanding is that many of the adverse effects of climate change will be manifest in the
greater incidence and intensity of extreme weather related events and thus there will need to
be a particular focus on such events. These type of events also have scope for successful
adaptation measures.

A great deal of effective public education is carried out through the media and the Bureau of
Meteorology, like many NMHSs, is regularly requested to provide data and information including
interviews. By building strong relationships with key media personnel, it has been possible to
project a more accurate picture of what might be expected from climate change for the
community. The media too will continue to be one of the principal preferred vehicles for
disseminating urgent warnings and forecasts for impending events.

There are other forums for outreach. The Bureau of Meteorology web-site is one of the most
popular in the country and it provides a great deal of useful information, both services and
information based. There is also a significant move towards the provision of more of the
Bureau’s basic climate data to be retrievable through the web, which will improve countries’
access to and potential use of this data, as anticipated under the Nairobi Work Programme. It
may also encourage more collaborative arrangements between the NMHS and stakeholder
groups.

Direct community engagement, which includes government and non-government bodies from
different sectors as well as individuals and groups is an activity on which the Bureau of
Meteorology dedicates considerable time and effort. A number of collaborative projects are
underway exploring and using climate data in a manner to make the Australian community
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more resilient or even to take advantage of climate variability including the changing climate. It
is anticipated that such activities will become even more sought after in to the future.

Conclusions

Undoubtedly, NMHSs around the world are going to be central for efforts to adapt to climate
change. As the primary source of long term records of data for our changing climate and also a
provider of services and information in the fields of weather, climate, water and climate change
research, their role is without question. There will be a requirement for an enhancement in
services that they provide across a range of fields as well as a need for further improved data
in order to meet the needs of increasingly complicated questions of adaptation. Administrators
around the world need be aware of these increased demands and requirements on NMHSs and
support them accordingly.



-8-

PAPER NO. 2: BOLIVIA

Programa detrabajo de Nairobi sobre impactos vulnerabilidad y adaptacion al cambio climatico

Rol dela OMM en el entendimiento de eventos extremos clima actual y historico en el marco del
Programa de Nair obi sobreimpactos, Vulnerabilidad y adaptacién al cambio climético

Mandato

En respuesta a secretariado de la Convencion Marco de las Naciones Unidas sobre el cambio climético
decision FCCC/SBSTA/2006/11, Parrafo 28 “Informacion y revision de como el trabajo de la OMM y
sus estados miembros podrian contribuir a mejorar a entender el clima actual e histérico incluyendo la
identificacion de vacios deficiencias en informacién, datos de los actores sociales, necesidades de
capacidad especialmente en los niveles regional y nacional y la manera de mejorar la infraestructura
técnica.

Posicién de Bolivia sobre La Organizacion Meteorolégica Mundial en e Marco del Programa de
Trabajo de Nairobi.

Bolivia considera importante el rol que juegala OMM en el entendimiento de la variabilidad climatica
asociado a cambios en €l clima actua respecto a los registros histéricos en variables climéticas, la
informacion sistemética y su cobertura con estaciones meteoroldgicas. Sin embargo consideramos que
con lafinalidad de validar model os climéticos la OMM deberia:

e Reestructurar los sistemas de informacion sistematica en paises en desarrollo, donde €l sistema
no funciona con eficiencia.

e Mejorar la cobertura, la calidad de la informacién y el andlisis de la misma en los estados
miembros que contribuya a entender el clima histérico y futuro.

e Promover en sus estados miembros el desarrollo de capacidades en el personal técnico y los
observadores; extendiendo este a la generacion de investigacion cientifica del clima, para
mejorar |os productos y desarrollo de escenarios climéticos y validacion de estos resultados.

e Promover laformacién de redes de comunicacion para los flujos de informacion para el andlisis
y uso en latoma de decisiones en los diferentes niveles para enfrentar 1os riegos e intensidad de
las amenazas climéticas.

e Fortalecer sistemas de comunicacién para los flujos de informacion, para el andisisy uso en la
toma de decisiones en los diferentes niveles para enfrentar los riegos y intensidad de las
amenazas climéticas.

e Recomendar a los servicio de meteorologia e hidrol6gica cambio en su politicas de conservar la
informacion como informacion brutay sin procesar puesto que esta politica, no permite avanzar
en el entendimiento del clima actual e histérico.

e Megjorar la informacion para el andlisis del clima actual y futuro, a través de una lectura més
precisa continua de los registro de historicos.

e Mejoramiento de los sistemas de andlisis de la informacién en las redes nacionales de los
servicios nacionales de meteorol ogia e hidrologia.



e Recuperar estaciones con record historicos largos y proteger las mismas.

o Megjorar lainfraestructura técnica con redes de observacion en superficie y ampliar la cobertura
de la misma a regiones de alta vulnerabilidad para la implementacion de sistemas de aerta
temprana.

e Iniciar procesos para € establecimiento de una red de observacion meteorolégica de ata
atmosfera.

o Poner al servicio de las ingtituciones de los estados miembros la informacion meteorol 6gica para
e andlisisy validacién de escenarios climaticos.

La OMM debe influenciar en sus miembros para que el analisis de la informacion sea oportuno parala
toma de decisiones, puesto que sin informacion confiable, no es posible tomar decisiones rapidas y
oportunas.
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PAPER NO. 3: CHINA

China’s Views on how thework of the WM O and its member States could
contribute to improved understanding of current and historical climate and
itsimpacts, and waysto improve technical infrastructure

The 25" session of the Subsidiary Body for Implementation invited Parties to submit to the
Secretariat their views on how the work of the WMO and its member States could contribute to improved
understanding of current and historical climate and its impacts, and ways to improve technical
infrastructure. China welcomes the opportunity to submit its views on this issue, and would like to
submit the following views:

1 The WMO and its member States should continue to strengthen climate observations and
monitoring systems, such as the Climate Observing System (GCOS), and provide technical financial
assistance to the climate observation stations in developing countries. Through implementing the
Program of GCOS, the capability of monitoring climate and extreme climate events, as well as the
capability of preventing or reducing damages, can be enhanced. Meanwhile, GCOS may help increase
the WMO member States’ ability to describe, simulate and predict quantitatively the climate and climate
change, and strengthen the assessment of climate change. The WMO and its member States, and the
secretariat of GCOS should support the enlargement and improvement of climate observation stations
and networks, and the construction of new climate stations in typical climate regions in developing
countries.

2. WMO and National meteorological and Hydrological Services should help other sectors define
their needs for climate information and provide user-driven products and services, and decision support
for health sector, environment sector, and energy sector, etc. Climate information, such as data,
predictions, formats, timing and method of information dissemination, etc, it very important for the
health, environment, energy, agriculture and tourism sectors to cope with the adverse impacts of climate
change. User-driven products and services, including forecasts, are essential for those sectors to use
climate information conveniently and effectively.

3. WMO and its member States should promote climate risk management at regional and national
levels. WMO and its member States could improve existing prevention strategies, reinstitute effective
prevention programs that have been neglected, understand the changing patterns of risk, and apply
win/win or no-regrets strategies. And they should also help other sectors to find when and where
interventions should be implemented.
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PAPER NO. 4: JAPAN

Submission by the Gover nment of Japan

Nairobi Five-year programme of work on impacts, vulner ability
and adaptation to climate change

At its 25th session, the Subsidiary Body for Scientific and Technological Advice (SBSTA)
invited the WMO and its member States, the secretariat of the Global Climate Observing System (GCOS)
and other relevant organizations, to submit information and their views on how their work could
contribute to improved understanding of current and historical climate, and its impacts, including the
identification of gaps and deficiencies in data and observations, stakeholder data and capacity needs,
especialy at regional and national levels, and ways to improve technical infrastructure.

The Government of Japan is taking this opportunity to respond to this request. National Institute
for Environment Study has already made their submission for Japanese Alliance for Climate Change
Observation (JACCO). This submission includes other additional information Japanese government has.

1. Japan Meteorological Agency (JMA)

For more than one hundred years, the Japan Meteorological Agency (JMA) has operationally
conducted observations of the atmosphere and ocean with awide variety of platformsincluding surface
observing stations, ships and satellites. JIMA has provided observed data to governmental organizations,
institutes and the public domestically and internationally, in order to contribute to the better
understanding of climate changes and variability.

The World Data Centre for Greenhouse Gases (WDCGG) has been operated by JMA since
1990 as one of the World Data Centres under the WMO Global Atmosphere Watch (GAW) programme,
so as to gather, archive and provide data of greenhouse gases (GHG) and related gases in the atmosphere
and ocean. WDCGG analyzes the global trends of GHG concentrations, and the results of the analysis
are published in the WMO Annua Greenhouse Gases Bulletin. In 2007, WDCGG issued the WDCGG
Data Submission and Dissemination Guide in order to increase the archived data from various platforms
and to archive data with detailed quality information in accordance with the GAW Strategic Plan (2008-
2015). Through such activities, IMA has been contributing to the improvement of GHG monitoring.

The GAW's Quality Assurance/Science Activity Centre (QA/SAC) for Asiaand South-Western
Pacific Region has been operated by IMA since 1995 as one of QA/SACs within the framework of the
GAW programme, in order to ensure the collection of high quality data especially from developing
countries. The QA/SAC has technically assisted countries in the region to improve their capabilitiesin
carrying out GHG observations and maintaining the data quality. JMA has been contributing to the
improvement of climate data quality through these activities.

The GCOS Surface Network (GSN) Monitoring Centre (GSNMC) has been operated by IMA
in collaboration with German Meteorological Service (DWD) since 1999, in order to improve the
performance of GSN and to abtain observed datain high quality. Based on the monitoring reports of
GSNMC, WMO Members are urged to improve climate reporting. The reception rate of GSN
temperature and precipitation datavia CLIMAT messages is raised from about 65% in 2005 to nearly
80% in 2007. The activities of IMA as GSNMC have contributed to the better exchange of
climatological observation data.

2. Ministry of Education, Culture, Sports, Science and Technology

Through three Earth Observation Summits in Washington, D.C. 2003, in Tokyo 2004 and in
Brussels 2005, the Global Earth Observation System of Systems (GEOSS) was decided to be put in
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place. Its purpose is to achieve comprehensive, coordinated and sustained observations of the Earth
system, in order to improve monitoring of the state of the Earth, increase understanding of Earth
processes, and enhance prediction of the behavior of the Earth system. The GEOSS isintended to yield a
broad range of societal benefitsin 9 areas including climate throuth the 10 - Y ear Implementation Plan.

Asanational activity along the line of GEOSS, Japan Earth Observation System Promotion
Program (JEPP) was launched in 2005 by the Ministry of Education, Culture, Sports, Science and
Technology (MEXT). In order to improve the scientific understanding of the global environment change
including climate, the Program is intended to promote research and development for the formation of the
international observation network filling observation gaps in Asia-Pacific region as a high priority in
development of GEOSS.
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PAPER NO. 5: KAZAKHSTAN

SUBMISSION BY KAZAKHSTAN
Astana, 8" October of 2007

Subject;  In the Nairobi work programme on impacts, vulnerabilily, and adapistion o
climate change the SBSTA invited the WMO and its member States, the
secretariat of the Global Climate Observing System (GCOS) and other
relevant organieations, to submil information and their views on how their
work could contribute to improved understanding of current and historical
climate, und its impacts, incloding the idenlification of gaps and deficiencies
in data and observations, stakeholder data and capacity needs, especially at
regional and national levels, and ways to improve technical infrastructure
(FCCC/SBSTAZ006/1 1, p. §)

Kazakhstan through the National Hydrological and Meteorological Service (Kazrhydromet' )
has extensive activities in the framework of its cooperation with the WMO on systematic
observalions, in accordance with 112 gational circumstances.

I Contribution to improved snderstanding of current and historical climate

The Mational Hydrological and Meteorological Service (Kazhydromet) is responsible for
operating the national hydrometeorclogical observing  network  for  meteorological,
hydrological and climstological users. The network compnises 276 meteorological stations,
261 hydrological stations, and 9 aerological stations throughout the whole of Kazakhstan,
First meteorological observations in Kazakhstan started in late 19th century. Kazhydromet is
monitoring climate at national level through its Climate Department. Climate Department
operates all observations, including its metadata that are stored in relational databases,
Kazhydromet is maintaining and further developing the national digital elimatological data
archives. In addition to routine monitoring and operational data collection, efforts are made
by Karhydromet on homogenisation of historical data, Kazhydromet provides controlled time
series of climate varables in order to derive climate evolution, as well as to contribule o
fquantitative estimates of climate change impacts and to inform on possible adaptation and
mitigation strategies of Kazakhstan.

As parl of the project GEF “Enabling activities for the preparation of Kazakhstan's  Second
National Communication to the UNFCCC*?  caleulation of the return pericds of extreme
weather evenls was carned out based on measurements made at abowt 70 weather stations in
Kazakhstan wtilizing statistical methods designed for extreme value analyzes. This work is
dome by the Mational Hydrological and Meteorological Service (Kazhydromet).

A total of 27 climate change indices were calculated for the period from about 1936 to 2003
that are hased on daily tlemperature values or daily precipitelion amount. These calculations
are based on measurements made al about T weather stations in Kazakhstan utilizing
RClimDex Software, These 27 core indices were developed by the Experts Team on Climate
Change Detection Monitoring and Indices (ETCCDMI).

1  Coniribution to improved understanding of climate impact

The climatological data, as well as, analyzed resuliz are been used in different sectors of

. mete
Ittt wowve g fiatesne ke
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economy and society (water resources, agriculture, pasture, sheep breeding, health, forest) as
4 basis for estimation the impacts of climate varation and change. This work is managed by
the Ministry of Environment Protection and is done by the Kazakh Research Insfitute for
Ecology and Climate®, the National Hydrological and Meteorological Service (Kazhydromet),
and other relevant organizations. Kazhydromet developed and published national climate
scenarios up to 2100 focussed for impact analysis, adaptation and spatial planning. The
regional climate scenarios and impact siudies are used in national assessments and
international collaboration.

Kazhydromet has as its main purpose to apply regional climate models for climate analyses
and future projections. The resulting scenarios will be used for information to stakeholders, as

well as a base for impact studies on many sectors, such as water resources, forestry and
gericulture.

In 2006 the Government of Kazakhstan has launched the Conception of Transition to
Sustainable Development and set up an Advisory commission on Sustainable Development.

3  Contribution to identification of gaps and deficiencies

31 Indata and observations

Mational hydrometeorological observation infrastructure is currently funded by the Ministry
of Environment Protection. Following the political endorsement and financial support by the
Ministry, important progress has been made. For example, new observation stations are
opened, the existing network of hydrometeorological observations are being restored, updated
and equipped with the up-to-date instruments and equipment. Historical data from Kazakhstan
meteorological stations are being digitized to extend the instrumental record and upgrade of
the number of time series spanning hundred years.

Karakhstan contributes to global efforts such as GCOS. The GCOS national coordination is
the responsibility of Kazhvdromet. Kazhyvdromet conducts meteorological and atmospheric
ohservations (with surface climate stations, upper air stations), However, there is no national
GCOS implementation plan in place. More background information on Kazakhstan's
contribution to the GCOS programme will be provided in the Second National
Communication, which is now under preparation. But Karhydromet noted the importance of
designing national GCOS implementations plans to improve systematic observations. in
particular as national GCOS implementation plans should be an important means to help
overcome some of the gaps and barriers.

3.2 In stakeholder data

Kazhydromet has well established relationship to its stakeholders and about 3,000 customers
in all sectors. These relationships arc being further developed. Karzhydromet needs
maintaining an inventory of user necds conceming data on climate change, climate desk for
stakeholder questions about climate (change). Users and stakeholders have to be involved in
the data acquisition and dissemination process.

Since November 2005 the Karhydromet is certified according to 150 9001:2000. Prerequisite
for this certification i1s a well established process to identifving user needs and improving
services.

# http:iwww.ecochimate ke
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There is need for regularly round tables and workshops of policy makers, industry
stakeholders, experts, researchers, municipality representatives to address the impacts of
climate change,

It will useful to set up pilot projects with stakeholders to supply and use climate data, climate
desk for questions about climate (data), and to prepare of climate atlas. Such projects will
contribute to the identification of gaps and deficiencies in capacity needs,

13  In capacity needs, especially at regional and national levels

An important effort arc undertaking by the project GEF “Enabling activities for the
preparation of Kazakhstan's Second National Communication to the UNFCCC** to define a
national adaptation strategy, proposing & general framework to address impacts and
adaptation concerming different resources, economic sectors and according to geographic
specificities. This strategy will be considered by the Government in 2008.

There is need for development of the web-based monitoring application, more workshops and
wide consultation.

4  Ways to improve technical infrastructure

Kazhydromet regularly evaluates the observing programs and systems. This year
Karhydromet iz elaborating investment project that has pgoals to integrate modem
technologies with complete weather observation systems, end-user product development and
demonstration and data distmbation for public and research community. There is need for
higher network density with focus on sensor networks. This project will be considered by the
Government in 2008.

There is need for capacity building to generated own detailed local climate predictions (for
example PRECIS).

htip:/wevear € llimaledne ke
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PAPER NO. 6: MEXICO

Submission by Mexico

Nairobi Program of Work on Impacts, Vulnerability and Adaptation to
Climate Change —
Data and Observations

21 September 2007

Mexico thanks the Secretanat of the UNFCCC and welcomes the opportunity to submit
information and views on how its work could contribute to an improved understanding
of current and historical climate, and its impacts, including the identification of gaps
and deficiencies in data and observations, stakeholder data and capacity needs,
especially at regional and national levels, and ways to improve technical infrastructure,
as mandated in paragraph 38 the Nairobi Program of Work on Impacts, Vulnerability
and Adaptation to Climate Change.

Current understandi capaci

Mexico actively supports the implementation of the Global Climate Observing System
(GCOS); in 2005, the installation of the National Center for High Altitude Climate
Observation began, in the state of Veracruz, located at an altitude of 4,200 meters above
average sea level. This Center will monitor concentrations of greenhouse gases, the
stratospheric ozone layer, and solar radiation. With this observatory, Mexico joins the
Earth's global observation systems, as well as the maps of the international network of
climate surveillance, in order to siudy the global atmospheric balance over the long term.
A supporl instrument is thus created for decision making regarding civil protection,
social development, cycles of farming production at the regional and national levels,
forecasting of catastrophes, and definition of lines of research. The Center operates
under the coordination of the Veracruz University, the state government of Veracruz,
the National Meteorological Service (SMMN) and the National Disaster Prevention
Center (CENAPRED),

The National Center for High Altitude Climate Observation receives funding from the
Clinton Global Initiative and from the Pedro and Helena Hermandez Foundation (CGI,
2005) that is paid out by means of a co-participation of the Veracruz University, the
Interactive Museum of Xalapa, the state povernment of Veracruz, the International
Environmental Monitoring System  (SIMA) company, and the non-government
organization called The Climate Institute. Points of contact for the project are
{hitp:/'www . sima.com.mx ) and (hitp://'www climate.org/aboutus/staff, shtml ).

In addition, the Climate Prediction Forum, where advances in the application and
dissemination of climate information and future plans for systematic observation are
discussed, 1s held every year. Producers as well as users of climate information
participate in these forums, including academic and research institutions, the insurance
company sector, the SMN, and representatives of the sectors whose activity depends on
climate conditions. Information from the forums is available to the public at the SMN
website, in the category of products, hitp://smn.cna.gob.mx/ .

Work on systematic observation makes it possible for Mexico to forecast and monitor
hydro-meteorological phenomena, and issue informative notes and hurricane alerts, This
information has also given rise to the preparation of the Integrated Information System
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on Disaster Risks, published by CENAPRED at
http://atl.cenapred.unam.mx/metadataexplorer/index. html .

Mexico 15 also part of the GLOBE Program (Global Learning and Observations to
Benefit the Environment) which is an international scientific and educational program
promoted by the US government that encourages environmental monitoring among
students at different educational levels all over the world, in order to improve scientific
education and increase environmental awareness. Mexico joined the GLOBE initiative
in 1996, and the program is administered by the National Center for Environmental
Education and Training (CECADESU). At the moment there are 100 Mexican (public
and private) schools that report weather data to the GLOBE world network. In
November, 2005, the First Encounter of GLOBE Students was held in Mexico City.
General information on the program is available at hitp://www. globe.gov/globe fl
ash.html

Systematic observation of the climate in Mexico is done mainly through the National
MNetwork of Meteorological Radars, made up of twelve radars that give coverage to 70%
of the national territory for the measurement and monitoring of atmospheric phenomena,
and by means of 94 automatic meteorological stations of the SMN distributed
throughout the country. It alse works jointly with the radar system of the National
Oceanic and Atmospheric Administration (NOAA) of the USA and the acquisition of
satellite images. The images and products generated are available to the public on the
SMN website (http://smn.cna.gob.mx/ ).

Of special interest are hydro-meteorological impacts, such as hurricanes, Between 1970
and 20035, a total of 58 hurricanes struck the coasts of Mexico, 16 of which were
category 3 or higher; altogether, these latter were responsible for more than 1,200
deaths, left hundred of thousands of victims homeless, and caused damages of over 54
billion dollars (Table V1.4).

Based on data gathered by the SMN and the National Hurricane Center in Miami,
between 1966 and 2005 the average number of hurricanes in a category higher than 3
per yvear in the Pacific was 4.1 hurricanes and in the Atlantic, 2.5.

The systematic observation of the climate is also supported by the National Network of
State Agro-climatic Stations, through which the National Institute for Forestry,
Agricultural and Livestock Research (INIFAP) and SAGARPA provide meteorological
information to the country’s productive chains. This network came about in response to
the guidelines of the Fund to Assist the Rural Population Affected by Climate
Contingencies (FAPRACC), One of its products is the state climate bulletin, which is
circulated in technical reports by region throughout the country, and in which
recommendations are also issued to support the processes of agricultural production.
The bulletin is accessible through the Internet, together with the weekly, monthly and
biannual climate forecast, In addition, users can access information in real time from the
agroclimatic  stations  installed. All  this information can be consulted at
hitp://clima.inifap. gob.mx/redelima’

The Ministry of the Marine (SEMAR) also operates a Network of Automatic Surface
Weather Stations (EMAS). These stations are located along the Mexican coasts and on
islands and coral reefs; they measure air temperature variables, atmospheric pressure,
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relative humidity, wind speed and direction, and accumulated rain. The data are sent via
satellite every 3 hours, with observations every half hour, to the SEMAR Center of
Marine Analysis and Weather Forecasting. '

In 2001, 22 EMAS were operating, and in 2004 the network was enlarged to 33
stations, Since May, 2005, the data have been sent in real time to the SMN, the Center
for Atmospheric Sciences of the UNAM and the National Hurricane Center, Miami,
Florida, USA, so that they can be used in weather forecasting, atmospheric monitoring
and scientific research. Since July, 2003, the data have been published in real time on
the website of the SEMAR Marine Meteorology, and they are useful for the public in
general in the face of extreme hydro-meteorological events such as hurricanes Emily,
Stan and Wilma in 2005, and John and Lane in 2006,

Since June, 2006, specialized forecasts have been prepared daily for the maritime areas:

a) Forecasts for fishermen: two daily, valid for 24 hours, covering from the coast to 30
nautical miles out to sea.

b) Forecasts for navigators: one daily, valid for 24 hours, covering from the coast to
200 nautical miles out to sea (exclusive economic zone).

¢) Forecasts for the coastal population: one daily, valid for 24 hours, covering the
coastal zone from the coast to 10 kilometers inland.

Gaps and needs
The following lines and topics of research and capacity building stand out among what
has been set as national priorities:

Observation of the phenomenon

* To reinforce and consolidate the capacity of measurement systems and monitoring of
climate data; to cover the national research objectives and to expand the effort to
recover historical data in time series of over thirty years.

* To analyze the existing information in order to detect signs of climate change.

* To consolidate the National Bank of Climatological Data at the state levels.

* To expand the observation network, taking advantage of remote perception systems,
such as radars and satellites.

Risks and extreme phenomena

* To diagnose extreme meteorological events/phenomena and their consequences

* To prepare maps of present and future risk, in view of climate change conditions (to
incorporate the information generated by the different sectors) and fully incorporate
climate variability into the national risk maps.

* Studies of forecasts for associating change and climate variability with inereasing risks,

* To assess vulnerability to extreme hydro-meteorological events.

» To identify strategic high-risk areas and activities in the country,

* To assess civil protection strategies.
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PAPER NO. 7: PORTUGAL ON BEHALF OF THE EUROPEAN COMMUNITY, FINLAND,
FRANCE, GERMANY, ITALY, LATVIA, SWEDEN, THE NETHERLANDS AND
THE UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

SUBMISSION BY PORTUGAL ON BEHALF OF THE EUROPEAN
COMMUNITY, FINLAND, FRANCE, GERMANY, ITALY, LATVIA,
SWEDEN, THE NETHERLANDSAND THE UNITED KINGDOM

This submission is supported by Croatia, Turkey, Former Yugoslav Republic
of Macedonia, Albania, Ukraine and Serbia

Lisbon, 21% of September of 2007

Subject: IntheNairobi work programme on impacts, vulnerability, and adaptation to
climate change the SBSTA invited the WM O and its member States, the
secretariat of the Global Climate Observing System (GCOS) and other
relevant organizations, to submit information and their viewson how their
work could contribute to improved under standing of current and historical
climate, and itsimpacts, including the identification of gaps and deficiencies
in data and observations, stakeholder data and capacity needs, especially at
regional and national levels, and waysto improve technical infrastructure
(FCCC/SBSTA/2006/11, para. 38)

Portugal is honoured to make a submission on the above mentioned issue on behalf of Finland,
France, Italy, Germany, Latvia, Sweden, The Netherlands and the United Kingdom as parties to
the WMO and on behalf of the European Community.

1 Introduction

In 838 of the Nairobi work programme (NWP), contained in FCCC/SBSTA/2006/11, the
Subsidiary Body for Scientific and Technological Advice (SBSTA) invited the WMO and its
member States, the secretariat of the Global Climate Observing System (GCOS) and other
relevant organizations to submit information and their views, by 21 September 2007, on how
their work could contribute to improved understanding of current and historical climate, and its
impacts, including the identification of gaps and deficiencies in data and observations,
stakeholder data and capacity needs, especially at regional and national levels, and ways to
improve technical infrastructure.

Activitiesin the NWP in the area of data and observations are undertaken in line with the
objective in the annex to decision 2/CP.11 to advance subtheme a (ii), “ Improving collection,
management, exchange, access to and use of observational data and other relevant information
on current and historical climate and its impacts, and promoting improvement of observations,
including the monitoring of climate variability” .

2 Contributionsand outlook at Community L evel

The European institutions and agencies have been mobilising important resources, e.g. under the impulse
of the Sixth Environmental Action Programme, 2001-2010, which has climate change as one of its four
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priorities,
2.1 Contribution to improved understanding of current and historical climate

The European Centre for Medium-Range Weather Forecasts (ECMWF") has asits main purpose
to develop and provide numerical weather forecasting resource focusing on the time range from a
few days to afew weeks. The efforts at ECMWF also contribute to understanding of climate, not
least thanks to its recent global meteorological reanaysis projects known as ERA-15 and ERA-
40. The latter, that is most recent, is probably the best consistent global weather data compilation
for the period from about 1958 to 2002 constructed from awealth of westher data put through an
advanced global analysis and forecasting model. The length of the ERA-40 period provides many
opportunities for use also in climate studies. Additional reanalysis projects are being discussed.

Within EUMETNET 2, anetwork of 22 National Meteorological Services of Europe, the
European Climate Support Network (ECSN) has published the "European Climate Assessment
2000" and made the corresponding dataset (called ECD *) available.

The European Organisation for the Exploitation of Meteorological Satellites, EUMETSAT *, is
operating meteorol ogical satellites and has climate monitoring included in its convention. The
main purpose of the EUMETSAT isto deliver weather and climate-related satellite data, images
and products — 24 hours a day, 365 days ayear. Thisinformation is supplied to the National
Meteorological Services of the organisation's 20 Member and 10 Cooperating States in Europe,
aswell as other users world-wide. EUMETSAT isan international organisation and was founded
in 1986.

2.2. Contribution to improved understanding of climate impact

At EU level, mgjor contributions are being realised through the Community Research Framework
Programme, which contribute to this issue. The Community Sixth Framework programme,
priority on Global Change and Ecosystems resulted in 260 projects in 2002-2006 with a total
project csost of € 1.3 billion. A comprehensive overview of these projectsis available on the
Internet °.

The Community Seventh Framework programme, 2007-2013, continues its efforts along the
same lines with in addition the contribution to the activities of the Group on Earth Observation
(GEO) and the implementation of the Global Earth Observation System of Systems (GEOSS).

2.2.1 Contribution toidentification of gapsand deficiencies
2.2.1.1 In data and observations
Relevant operational European observation infrastructure is currently operated and funded at

individual European Union member state level or through intergovernmental approaches and
organisations, e.g. the European Space Agency, the European Meteorological Infrastructure

www.ecmwf.int

The Network of European Meteorological Services (www.eumetnet.eu.org)
http://eca.knmi.nl/

www.eumetsat.int
http://ec.europa.eu/research/environment/pdf/global_change ecosystem.pdf

a B W N P
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(EMI), which comprises ECMWF, EUMETSAT, EUMETNET and European National
Meteorological Services, or EuroGOOS in oceanography. European Union member states
individually also contribute, to global efforts such as GCOS.

In addition, important infrastructures are deployed in the context of European research projects of
limited duration in time.

The European Commission and the European Space Agency launched in 2001 the Global
Monitoring for Environment and Security (GMES) initiative in order to address gaps and
deficiencies. Following the political endorsement by the European Council and Parliament for
the Commission and the European Space Agency Council of Ministers, important progress has
been made.

The following projects, in which leading European organisations such as the ECMWF,
EUMETNET, EUMETSAT, ESA, the Joint Research Centre and many national meteorol ogical
and environmental services bundled their forces, are of particular importance for the
identification of gaps and deficiencies: GMES-GATO®, HALO', BICEPSE. In addition several
projects with a focus on atmosphere such as CREATE®, APMOSPHERE'?, DAEDALUS",
METH-MONItEURY, GEMS"™, PROMOTE™ identified gaps and deliver pre-operational
information services. Other projects focussed on the marine and land-systems.

An overview of GMES and all projects financed by the Community Research Framework
Programme and the European Space Agency GMES programme can be accessed on the
Internet.™

In the future it is foreseen that the GMES programme will contribute to the provision of climate-
relevant parameters (such as the Climate Essential Variables identified by GCOS) through its
Land, Marine and Atmosphere Core services, based on Earth monitoring data obtained from both
satellites and in situ observations on oceans, atmosphere, air, and land.

The European Space Agency, under its mandate as the implementing agency for space, is
currently designing the GMES Sentinel satellite constellation, for which the first launch is
foreseen for 2012.

The European Commission will through the Seventh Framework Programme, Priority Space and
Aeronautics, co-finance the first operational services. These will be available as of 2008, with
full-fledged data and information delivery services operating as of 2011/2012.

http://www.nilu.no/gmes-gato/

! http://www.ecmwi.int/research/EU_projectsHALO
http://www.gmes.info/library/index.php?& direction=0& order=& directory=Cross-
Cutting%20Studies%20D ocuments

http://www.nilu.no/proj ects/ccc/create/index.htm

http://www.apmosphere.org/
1 http://www-loa.univ-lillel.fr/Daedalus/
12 http://www.gl .rhul .ac.uk/M ETH/MonitEUr/
3 http://www.ecmwf.int/research/EU _projects GEM S/index.html

http://www.gse-promote.org/
http://www.gmes.info/
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In addition, it is planned to feed existing European capacities on climate change analysis by
coupling the above mentioned GMES services, which are structured according to Earth system
compartments. These services should in particular provide controlled time series of Climate
Essential Variablesin order to derive climate evolution and to calibrate Earth system models, as
well as to contribute to quantitative estimates of climate change impacts and to inform on
possible adaptation and mitigation strategies.

This integrated approach should also assure a significant European contribution to the climate
modul e of the GEOSS.

3 Country contributions

All Member States of the EU have extensive activitiesin the framework of their cooperation with
the WMO on systematic observations. The approach to such cooperation varies among Member
States, in accordance with their national circumstances. The examples provided below, try to
give aflavour of how different Member States contribute to this important work under the
WMO. However, thisis not an exhaustive collection of activities implemented by the Member
States listed below, nor does this submission try to include information from every single EU
Member State.

While collecting the information included below, the EU noted the importance of designing
national GCOS implementations plans to improve systematic observations. In particular as
national GCOS implementation plans should be an important means to help overcome some of
the gaps and barriers identified.

3.1 Finland
3.1.1 Contribution to improved under standing of current and historical climate

The Finnish Meteorological Ingtitute is maintaining and further developing the national digital
climatological data archives.

As part of the Finnish Climate Change Adaptation Research programme ISTO, the ACCLIM
project aims to cal cul ate the return periods of extreme weather events based on measurements
made at about 10 weather stations in Finland utilizing statistical methods designed for extreme
value analyzes. Thiswork is done by the Finnish Meteorological Ingtitute. These data and
information are used by e.g. the other ISTO projects as they analyse sectoral adaptation. Active
interaction with stakeholders and other research groupsis part of the ACCLIM mandate to better
understand user needs. Further information is given on the Internet *°.

3.1.2. Contribution to improved under standing of climate impact

The climatological data, as well as, analyzed results (see 3.6.1.) are been used in different sectors
of society as a basis for estimation the impacts of climate variation and change.

16 http://mww.mmm.fi/I STO and http://www.ilmati eteenl aitos.fi/organi saati o/yhteys 92.html
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3.1.3. Contribution to identification of gaps and deficiencies
3.1.3.1 Indataand observations

Climatological data measured available at observing station locations is not always enough to
provide good enough spatial coverage. To improve the situation spatial interpolation methods
have been used to create so called gridded climatological data sets. At the moment most
important climatological parameters are available in digital database with 10* 10 km resolution
since 1961. The work to extent the gridded data set backwards until the beginning of last century
is underway.

3.1.3.2 In stakeholder data

In WMO conference Living with Climate Variability and Change®’ large emphasis was put on
the discussion about ways to utilize climatological data at different sectors of society. According
to the conference statement the process of developing effective climate-related risk management
works best if itis:

« Driven by the needs and requirements expressed by relevant decision sectors

o Developed within real-world decision contexts

« Enabled through facilitating institutions and policies

« Based on environmental, sectoral and socioeconomic data

« Based on tailored climate information

e Supported by local capacity

e Included in planning strategies that incorporate incentives

e Supported by sector-specific services from Nationa Meteorological and Hydrological
Services and related institutions.

3.1.3.3 In capacity needs, especially at regional and national levels

3.1.4 Waystoimprovetechnical infrastructure

There are projects like “ Helsinki-test bed” *8 that have goals which broadly consist of meso-scale
weather research, forecast and dispersion models development and verification, demonstration of
integration of modern technol ogies with complete weather observation systems, end-user product
development and demonstration and data distribution for public and research community.

3.2 France

3.2.1 Contribution to improved under standing of current and historical climate

CNES (Centre Nationa d’ Etudes Spatiales) also collects current and historical data.

3.2.2 Contribution to improved understanding of climateimpact

o http://mww.livingwithclimate.fi/

18 http://testbed.fmi.fi/
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Météo-France *°, as well as other research or environmental agencies (INRA for agriculture, ONF
for forestry) contribute to collect information on impacts of climate change on agronomy and
forestry.

M étéo-France collects analyses and provides regional atmospheric data. A similar work is done
under the aegis of Mercator % for oceanography. In addition to routine monitoring and
operational data collection, efforts are made by M étéo-France on homogenisation of historical
data on continent and overseas territories.

Managed by the Ministry of Ecology and Sustainable Development, under the GICC %
programme (‘M anagement and Impacts of Climate Change' or 'Gestion et Impacts du
Changement Climatique (GICC)' in French), research is done concerning the impacts of future
climate change on different socio-economic conditions (health, energy, agriculture, tourism
sectors).

3.2.3 Contribution to identification of gaps and deficiencies

3.2.3.1 Indataand observations

Continuous and long-term engagement in the climate observation is done under the structure of
ORE ? (Observatory for research for environment) under responsibility of Ministére de
I'Enseignement supérieur et de la Recherche. Such an example can be found for the observation
of the mountain glaciers (Glacio-Clim) or for greenhouse gases (RAMCES observatory). More
generally the regular National Communication provides all the background information on the
French contribution to the GCOS programme (see fourth National Communication, click on
National reports on UNFCCC web site).

Considering space activities there is a French participation in different international projectsin
order to improve the space component of the observational system. Specifically concerning
climate change, the JASON satellite (cooperation CNES with NASA) is used to monitor the sea-
level. The GMES concept is also intended to devel op techniques and specifications for data and
observations integrating space and in-situ observations for environmental applications.

3.23.2 In stakeholder data

ONERC %: National Observatory for the impacts of Climate change is intended to collect the
information from research programs and to define a national strategy, by studying the impacts of
the different socio-economic areas. It does not observe itself but can make use of the
observations done by specific networks.

3.2.3.3 In capacity needs, especially at regional and national levels

An important effort has been done to define a national adaptation strategy (www.onerc.gouv.fr),

19
20
21
22
23

www.meteo.fr
www.mercator-ocean.fr
http://medias.obs-mip.fr/gicc
www.ore.fr
www.onerc.gouv.fr
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proposing a general framework to address impacts and adaptation concerning different resources,
economic sectors and according to geographic specificities. This strategy has been adopted by the
Government in November 2006.

3.24  Waystoimprovetechnical infrastructure

M étéo-France regularly eval uates the observing programs and systems. Concerning observations
done by research agencies thereis a portal giving access to data (Service d’ Observation de
I"INSU). For dealing with climate impactsin continental France the portal of ONERC
(www.onerc.gouv.fr) presents a number of climate change impacts indicators and two reference
climate simulations resulting from the M étéo-France Arpege model on the basis of the IPCC A2
and B2 scenarios.

3.3 Germany

Germany has submitted two national reports on GCOS, which provide detailed additional
information about German contributions to global climate observing systems. The reports are
available from UNFCCC ?* as part of national communications.

3.3.1 Contribution to improved understanding of current and historical climate

German National Meteorological Service (Deutscher Wetterdienst, DWD %):

The DWD isresponsible for operating the national meteorological observing network for
meteorological and climatological users. The network comprises 2,200 main and secondary
stations throughout the whole of Germany. DWD is also contributing to VOS, ASAP and
AMDAR. First meteorological observations in Germany started in late 18th century. DWD is
monitoring climate at national, regional and global level e.g. through the GPCC and the Global
Collecting Centre (together with UK MetOffice) for marine meteorological information. All
observations, including its metadata, are stored in relational databases, operated by the German
National Climate Data Centre (NKDZ).

DWD aso contributes to the Global Atmosphere Watch (GAW), i.a. through the GAW Global
Station Hohenpeissenberg/ Zugspitze.

The German Federal Maritime and Hydrographic Agency (Bundesamt fir Seeschiffahrt und
Hydrographie, BSH) is collecting marine physical and chemical data, including those relevant for
climate monitoring. Germany also contributes to Array for Real-time Geostrophic Oceanography
(ARGO) under anational programme funded by the BMBF and coordinated by the Leibniz
Institute of Marine Sciences together with partners BSH and AWI. In addition, various
contributions are made to ARGO within the framework of scientific programmes or EU funded
project.

The DWD together with Ministry for Environment (UM BW) Baden-Wrttemberg, Department
Water and Soil of the Bavarian State Ministry for Environment, Health and Consumer Protection
(BayStMUGV) and Department Water Management of the Ministry for Environment, Forestry
and Consumer Protection (MUFV) of Rhineland-Palatinate jointly have funded the KLIWA %

24
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www.unfccc.int
www.dwd.de
http://mww.kliwa.de/index.php?pos=& lang=en
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project (KLIWA isthe shortcut for the co-operation project "Climate change and consequences
for water management”). In KLIWA project sector A "Assessment of changes in climate to date
("retrospective analysis’)" the existing multi-annual time series of climate and water balance
quantities are being analyzed.

3.3.2 Contribution to improved understanding of climateimpact

German National Meteorologica Service (Deutscher Wetterdienst, DWD):
The DWD aso operates a phenological observation network at about 1400 sites in Germany.

The Humboldt University, Berlin, has taken the responsibility to manage the International
Phenological Gardens (1PG) network 2’

At Potsdam Institute for Climate Impact Research (PIK) researchers in the natural and social
sciences work together to study global change and itsimpacts on ecological, economic and social
systems. They examine the Earth system's capacity for withstanding human interventions and
devise strategies for a sustainable development of humankind and nature.

The German Federal Ministry of Education and Research (BMBF) runs several programmes that
address the issue of “improved understanding of climate impact” such as:

e Sustainable Forestry 2004 — 2008 for which an executive summary is available in English
on the Internet %.

e NEWAL-NET investigates on sustainable devel opment of forest landscapesin the
lowlands of North-Eastern Germany (summary available in German only %°).

e Foresight and potentialsin rural areas under regiona weather and climate changes
(LandCaRe 2020, summary available in German only *°)

The Bavarian State Ministry of Sciences, Research and the Arts initiated the Bavarian Climate
Research Cooperation (BayFORKLIM). In project (5)W climate effectsto forests are
investigated. A summary of this project is available in German only®™.

The Ministry of Environment and Transport of the German federal state of Baden-W(rttemberg
funded the project “ Climate change — impacts, risks, adaptation” (KLARA). A report was
published in 2005. It is available on the Internet ¥ and includes an abstract in English. It presents
results of investigations on different areas of potential vulnerability for Baden-Wirttemberg.

In the German Federal State of Hesse the Ministry for environment, the rural area and consumer
protection (HMULV) funded an integrated climate protection programme (INKLIM 2012). The
fi nalsgesults have been presented in 2005. Information is available on the Internet in German
only™.

2 http://www.agrar.hu-

berlin.de/struktur/institute/pfb/struktur/agrarmet/phaenol ogie/ipg/index_html ?set_|anguage=en& cl=en

2 http://www.nachhalti ge-wal dwirtschaft.de/

% http://Awww.newal -net.de/e

%0 http://www.landcare2020.de/

s http://www.abayfor.de/forklim/arbeitsfelder detail.php?pk=67

2 http://ww.lubw.baden-wuerttemberg.de/

3 http://Awww.hl ug.de/medien/l uft/inklim/index.htm
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The DWD together with Ministry for Environment (UM BW) Baden-W(rttemberg, Department
Water and Soil of the Bavarian State Ministry for Environment, Health and Consumer Protection
(BayStMUGV) and Department Water Management of the Ministry for Environment, Forestry
and Consumer Protection (MUFV) of Rhineland-Palatinate jointly have funded the KLIWA 3
project (KLIWA isthe shortcut for the co-operation project "Climate change and consequences
for water management”). In KLIWA project sector B "Assessment of the effects of possible
climate changes on the water balance”, simulation calculations are performed using water
balance models.

The project “KLIWAS’, which is funded by the German Federal Ministry of Transport, Building
and Urban Affairs (BMVBY), is focused on the consequences of climate change for navigable
waterways:

e How will the climate in Central Europe develop during the 21st century?

e What effectswill this have on water levels along the course of navigable rivers like the
River Rhine?

o Will this affect the role of the River Rhine as amgjor inland waterway?

The German Research Centre Jiilich, the Helmholtz-Centre for Environmental Research
Leipzig/Halle, the Research Centre Karlsruhe, and the GSF-Research Centre for Health are
jointly running an intensive mapping of three reference basins. Information colleted is on
meteorol ogy, hydrology, soil and plant growth.

3.3.3 Contribution to identification of gaps and deficiencies
3.3.3.1 In data and observations

The GCOS national coordination isthe responsibility of DWD. However, there is no national
GCOS implementation plan in place. DWD is contributing to the national GEO implementation
plan, being developed. Historical data from German meteorological stations are being digitized
to extend the instrumental record and upgrade of the number of time series spanning hundred
years. Thisincludes digitization of information contained in ship logs.

3.3.3.2 In stakeholder data

DWD has well established relationship to its stakeholders and about 30,000 customersin all
sectors. Since July 2004 the DWD is certified according to 1SO 9001:2000. Prerequisite for this
certification isawell established process to identifying user needs and improving services.

3.3.3.3 In capacity needs, especially at regional and national levels

The Federal Environment Agency (Umweltbundesamt, UBA) has initiated the KomPass *
project which is a platform where climate change and the impacts/adaptation strategies are
presented and awareness is created.

3 http://mww.kliwa.de/index.php?pos=& lang=en

WWW.anpassung.net
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3.34 Waystoimprovetechnical infrastructure

The meteorol ogical observing network of DWD is being modernized, with more stations
observations being online available. At international level the GCOS Surface Network
Monitoring Centre (GSNMC) jointly operated by DWD and JMA (Japan Meteorological
Agency) provides information about the availability of surface climate data. This information
forms the basis to improve the availability. The Global Precipitation Climatology Centre
(GPCC), operated by DWD, improves access to high quality monthly precipitation products at
global level. The EUMETSAT Satellite Application Facility for Climate (CM-SAF), hosted by
DWD, is providing high quality satellite products for climate research. In general DWD has only
very limited resources to directly support other National Meteorological and Hydrol ogical
Services and/or GCOS.

Within the KLIWAS project mentioned above the following questions are being considered.
Which are the best adaptation strategies for enterprises dependent on reliable river transport?
Which measures are the most suitable and sustainable choice for the responsible public
authorities (in Germany: the Federal Waterways and Shipping Administration - WSV) to protect
and improve the quality of the River Rhine as a navigable waterway?

34 ltaly
3.4.1 Contribution to improved understanding of current and historical climate

The Italian National Environmental Protection and Technical Services Agency (APAT) %, in
collaboration with the system of the Regional Agenciesfor Environmental Protection (ARPAS)
and several research institutions ¥’ (such as National Research Council — CNR, National Institute
of Geophysics and Volcanology — INGV, Italian National Agency for New Technologies, Energy
and Environment — ENEA) are conducting direct research on different aspects of climate and
climate change including monitoring, observation and modelling of current and historical
climate.

Efforts to improve this knowledge are carried out through National Projects whose research
topicsinclude, for example: ‘ Climate variability during the Eemian: Mediterranean paleo-
ecosystem dynamics', ‘ The impact of the large explosive eruptions on environment and climate:
Campanian Ignimbrite the most powerful eruptions of the last 200,000 years in the
Mediterranean area’, observations of the planet Earth, Climate Dynamics (study, mainly through
numerical simulations and theoretical studies, of the variability of the climate system with an
emphasis on the Mediterranean area, ‘ Evolution in the frequency of extreme precipitation and
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http://www.apat.gov.it

- National Institute of Geophysics and Volcanology, (INGV) (http://www.bo.ingv.it )

- Italian National Agency for New Technologies, Energy and Environment (ENEA) (www.enea.it )
- Institute of Atmospheric Sciences and Climate - Italian National Research Council (ISAC -CNR)
(www.isac.cnr.it )

- Abdus Salam International Centre for Theoretical Physics (ICTP) (http://www.ictp.it/)

- National Interuniversity Consortium For Marine Sciences, (CONISMA) - Local Research Unit:
Department of Geological Sciences and Geotechnologies - Milano-Bicocca)
(http://www.geo.unimib.it/Conisma/ ).

- ENI Enrico Mattel Foundation (FEEM) (http://www.feem.it/ )

- EuroMediterranean Centre for Climate Change (CMCC) http://www.cmcc.it:8080/web/public/home
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drought eventsin Italy over the last 120 years and their impact on bio-ecosystems *, * Global
Change' * (to evaluate, through models and field measurements, ancient and recent climate
change of the Earth system, due to natural and anthropic causes), ‘ Climate change observation
and definition of possible scenarios’ *°

Research on current and historical climateis also carried out through several EU funded projects.

3.4.2 Contribution to improved understanding of climateimpact

The major effort to improve the understanding of climate impactsis probably the initiative by the
Italian Ministries for: Economy and Finance (MEF), University and Research (MIUR),
Environment Land and Sea (MATTM), Agriculture Food and Forestry Policies (MiPAAF) that
has co-funded the “ Strategic Programme for Sustainable Development and Climate
Change”*, currently running onward since 2006, to meet the research needs identified by the
National Research Programme (PNR, 2000) in fields such as:

- study of the evolution of climate variability and its impacts on urban, agricultural and forestry
sectors;

- characterization of local soil structures, regional climate simulation and optimization of land
management, with a special emphasis on water resources, agriculture and forestry resources,
and fishery resources,

- regional studies on vulnerability of coastal zones and impacts assessments; projections for
land and water ecosystems, with a special emphasis on biodiversity;

- atmospheric processes dynamics (aerosols, clouds, past climate reconstruction);

- applications of remote sensing to understand the climate processes,

- monitoring, assessments, simulations and predictions of the evolution of the agricultural
systemsin relation to climate change;

- studies of the oceanic carbon cycle;

The main objective of the Programme is indeed to conduct simulations, assessments and
projections of climate change. Climate impact research includes. socio-economic topics (energy,
industrial sectors, insurance, transport, tourism), soil degradation (e.g. salinization, acidification,
eutrification, pollution), water ecosystems (e.g. river catchments, lakes, coastal, oceanic, ground
water), biodiversity, human health, human settlements (i.e. urban, coastal, etc.), marine biology,
forestry, agriculture, with a main geographic focus on the Mediterranean area.

Through the “ Srategic Programme for Sustainable Devel opment and Climate Change” nine

Resear ch Projects have been funded. The ones relevant to improve the understanding of climate

impact are the following:

- AEROCLOUDS Sudy of the direct and indirect effects of aerosols and clouds on climate™

- VECTOR: Vulnerabilities of Italian coastal areas and marine ecosystems and their role in the
oceanic organic carbon cycles *®

8 http://ww.isac.cnr.it/~climstor/firb.html

% http://www.cnr.it/commesse/di partimenti-progetti/1/TA-PO2.html

40 http://www.acs.enea.it/attivita/ossclimalindex.phpang=en

4 Special Integrative Fund for Research (FISR), aimed at funding specific activities with particular strategic
relevance, pursuant to the National Research Programme (PNR) 2001-2003. Activities of the Strategic
Programme extend to the period 2005-2007, pursuant to the PNR 2005-2007.

:': http://www.isac.cnr.it/~aeroclouds/

http://vector-conisma.geo.unimib.it




-30-

- CLIMESCO: Evolution of cropping systems as affected by climate change **

-  SOILSNK: Climate change and agro-forestry systems: impacts on soil carbon sink and
microbial diversity

- M.I.C.E.N.A.: Anintegrated model for the evolution of natural and agricultural ecosystemsin
relation to climate change in the Mediterranean area *°

Furthermore, the “ Srategic Programme for Sustainable Devel opment and Climate Change” has
included the creation of aresearch network: the Euro-Mediterranean Centre for Climate
Change (CMCC)*, which include Universities, Public Research Centres, Foundations and
Consortiums /.

The aim of CMCC isto study climate change and the impacts of climate change on the economy,
agriculture, sea and earth ecosystems, coastal zones, and health over the Mediterranean area, and
relative interactions with the global climate.

The CMCC is developing climate numerical models, simulations and scenario experiments.

Finally, several National research Projects are carried out by Italian Research Institutions,
Universities and Agencies including climate change impacts assessment.

3.4.3 Contribution toidentification of gaps and deficiencies

Continuous, long-term work in these areasisin line with the prioritisation of research of the
MIUR and MATTM.

Recently efforts have also been made in the identification of gaps and needs in the framework of
the National Conference on Climate Change * (12-13 September 2007) organized by the
MATTM, in collaboration with the APAT and the ARPAS.

Preparation activities of the conference included seven preparatory topical workshops and
meetings on the key vulnerabilities of the country. Workshops and meetings contributions
highlighted, in their respective sector (e.g. desertification, coastal erosion, apine area, hydro-
geologic instability, the Po river basin, human health) research gaps and needs at the national,
regional and local level. Proceedings and outcomes of the workshops and meetings have been
compiled in areport, available on the Conference website and distributed to participants to the
Conference for dissemination.

3.4.3.1 In data and observations

The ARPAs, the Basin River Authorities and some research institutes (e.g. ENEA, with the
“Dossier on the Workshop: ENEA for climate change study and their effects — March 2007")
have given a mgor contribution to identification of gaps and needs during the National
Conference on Climate Change (see par. 3.4.3), reporting on the outcomes of the workshops and
meetings, and based on their experience of direct work on the territory.

http://www.isac.cnr.it/schedaprog.php?idmenu=2& idprog=734

http://www-b.unipg.it/micena/

46 http://www.cmcc.it:8080/web/public/home

4 The members of CMCC are: National Institute of Geophysics and V olcanology, University of Lecce, ENI
Enrico Mattei Foundation ,Italian Centre for Aerospace Research, Venice Research Consortium, University
of Sannio.

http://www.conferenzacambiamenti climatici 2007.it/

45
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Italy also contributes to GCOSwith systematic observation relevant to global climate needs.
Italy also conducts meteorological and atmospheric observations (with surface climate stations,
upper air stations, Global Atmospheric Watch (GAW), Key climatological datasets),
oceanographic observations (e.g. Voluntary Observing Ships (VOS), Tide gauges (GLOSS),
drifting buoys, global reference mooring network and tropical moored buoys, sub-surface
profiling floats (Argo), hydrographic surveys, ocean carbon measurements, Continuous Plankton
Recorder (CPR) survey), terrestrial observations (including hydrological monitoring, carbon flux
monitoring, ecological monitoring) and space-based observations (EUMETSAT, GMES).

3.4.3.2 |n stakeholder data

Some effortsin this area have started in the context of the National Conference on Climate
Change (see par. 3.4.3) and preparatory workshops and meetings, aimed also at promoting
stakehol ders involvement and information exchange, including their role, data and specific needs
on different sectors.

An on-going dialogue with stakeholdersisin line with the activities of the MATTM.

3.4.3.3 In capacity needs, especially at regional and national levels

Some efforts are included in various ongoing research, such as in the Projects funded under the
“Srategic Programme for Sustainable development and climate change” (see par. 3.43.4.2).

3.4.4 Waystoimprovetechnical infrastructure

Some recommendations were highlighted during the National Conference on Climate Change
(see par. 3.4.3) and preparatory workshops and meetings, dealing mainly with improving
networks and databases of existing monitoring infrastructures.

35 Latvia
3.5.1 Contribution to improved understanding of current and historical climate

Latvian Environmental, Geological and Meteorological Agency (LEGMA):

The LEGMA data fund records results of annual hydro meteorological, geological, and
environmental observations conducted in Latvia. The amount of information recorded in this
fund isthe largest in Latvia. Gradually, data fund information is converted into an electronic
format and stored in databases. LEGMA is providing hydrological and meteorological
observations and is responsible for national climate change monitoring - according to the
National Environmental Monitoring Programme.

LEGMA manages the Greenhouse Gas (GHG) Emission Trading Register.

It also provides environmental quality observations. Atmospheric air quality monitoring,
assessment of the impact of air quality on ecosystems and monitoring of the impacts of trans-
boundary air pollution on ecosystems is carried out within the scope of several international
programs. GAW - Global Atmosphere Watch program, EMEP-Cooperative Programme for the
Monitoring and Evaluation of Long Range Air Pollutants in Europe, |CP-Integrated Monitoring -
International Cooperative Programme on Integrated Monitoring of Air Pollution Effects on
Ecosystems.

LEGMA maintains databases and registers where information on meteorology, terrestrial and
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marine hydrology, environmental quality, emissions, underground nature resources and
chemicals are entered, controlled and revised. On-line access to all main databases ensures that
institutions subordinate to the Ministry of Environment and more than 200 other electronically
registered users (both organizations and private persons) can directly obtain free and operative
information.

3.5.2 Contribution to improved under standing of climate impact

Latvian University (LU), Faculty of Geography and Earth:

The Project ASTRA assesses regional impacts of the ongoing global climate change and
developing policies & adaptation strategies to climate change in the Baltic Sea region (2005-
2007) - case study of River Salaca Basin.

The Project Climate Change: a retrospective indication in the background of economic activities
(2006-2009). Information on this project is not yet available on the internet.

The University is contributing to a state research programme on climate change impact on water
environment, including adaptation (2006-2009). There is a rather well-made home page on this
project, where severa types of information (presentations) is available.

Latvian State Forestry research Institute "Silava':
Several research activities on interaction of wind and forest (trees) results in windthrow and
storm breakage (2005, 2006).

Latvian State Institute of Agrarian Economics:
Research on justification of agriculture insurance system development in Latvia (2006) is carried
out.

Latvian Institute of Biology:
National adaptation strategy for climate change risk management: extreme climate phenomena
and its impacts (2006).

The Latvian Environmental, Geological and Meteorological Agency (LEGMA) serves as registry
on protected territories according to the Water Framework Directive (WFD).

According to the National Environmental Monitoring Programme, LEGMA is also responsible
for monitoring of geological processes of the sea coast and climate change monitoring.
Monitoring reports are available on the Internet.

Two projects are funded by the Latvian Environmental Protection Fund:
e Global fluctuations of climate and measures to reduce their impact in Latvia (2005);
¢ Providing education on climate change in Latvia (2005).

There is no possibility to see project reports on the Internet which would be very useful.

3.5.3 Contribution to identification of gaps and deficiencies
3.5.3.1 Indataand observations

The Latvian Ingtitute of Aquatic Ecology plans to resume a National Assessment System for
Maritime Environment.
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Latvian Environmental, Geological and Meteorological Agency (LEGMA):

Precipitation observation data are sent to the German weather service climate centre
(Climatology Centre Deutscher Wetterdienst (DWD), Offenbach, Germany) within the
framework of Regional Basic Synoptic Network programme. Data of hydrological stations on
daily runoff are sent to the Global Runoff Data Centre (GRDC), Federa Institute of Hydrology,
Koblenz, Germany. Information from the global atmosphere observation stations that are
operating within the framework of Global Atmosphere Watch (GAW) programme are sent to
several international institutions. Information on air and precipitation quality from stations
operating within the framework of EMEP monitoring program (co-operative programme for
monitoring and evaluation of the long-range transmission of air pollutantsin Europe) is sent to
the Chemical Coordinating Centre hosted by the Norwegian Institute for Air Research.
Information on environmental, water quality and hydro-meteorol ogical data within the
framework of integrated monitoring program (ICP-IM International Cooperative Programme on
Integrated Monitoring of Air Pollution Effects on Ecosystem) is regularly sent to the Finnish
Environment Institute and the surface water acidification monitoring program centre. Data on
atmospheric precipitation, river flow and air quality on aregular basis are sent to the European
Commission EIONET database in the Netherlands.

Climate change monitoring was established quite recently - in July 2007, although data has been
collected already for along time.

3.5.3.2 In stakeholder data

Latvian University (LU), Faculty of Geography and Earth:

Ministry of the Environment cooperates closely with the scientists of LU, where the first one
playslike afocal point role of all stakeholders.

There is need for regularly round tables and workshops of policy makers, experts, researchers,
municipality representatives.

Latvian Environmental, Geological and Meteorological Agency (LEGMA):

LEGMA has created well-appointed data service system (separate pay information and free of
charge). For example, if student want to receive data, it is necessary to submit a certificate issued
by the educational institution, including the following data: information requesting person is a
pupil/ student/ doctoral student/ lecturer of the corresponding institution; research work name;
specification of LEGMA observation data necessary for the research (precisely indicating time
period, location, and type of necessary information).

Climate change monitoring was established mainly for the needs of policy makers.

Observation data are available without restrictions. Monitoring data are exchanged on a regular
basis within the frameworks of international projects and programmes.

3.5.3.3 In capacity needs, especially at regional and national levels

In general it isavery big problem to receive analyses in which primary data would be already
interpreted and dealt with in the context of socioeconomic information, therefore there is alack
of trans-sectoral oriented information, e.g. analysis and representative models (weakness of
modelling).

Latvian Institute of Aquatic Ecology:
Research reports are not available on the Internet yet. Capacity building: competitivenessin



salary system, sufficient staff and budget.

Latvian Environmental, Geological and Meteorological Agency (LEGMA):

Information from the data fund and the electronic database is used by various institutions. Data
fund information can also be used by Latvian school pupils, higher school students and doctoral
students in their scientific researches.

There is aweakness in the sub-structure in LEGMA to interpret data and to make several reports
for stakeholders (now all reports are made only for international policy commitments).

3.5.4 Waystoimprovetechnical infrastructure

Latvian University (LU), Faculty of Geography and Earth:

It would be very useful to build up unitary data basis on all researches and projects concerning
climate change impacts, adaptation, etc. (it isrelated to all positions and institutes!). Now the
situation is such: researchers or institutes are very chary of dealing with information made by
them, athough for the most part all mentioned projects are made with state financial support.
Annotation on this project is not available in the internet yet.

Latvian Environmental, Geological and Meteorological Agency (LEGMA):

The first systematic meteorological observations in the territory of Latvia started at the end of the
18th century (in 1795 in Riga), and permanent meteorological observation network was already
established by the end of the 19th century. Surface hydrological information: since 1919 water
level observations. Sea coastal area hydro meteorological information: since 1835 sealevel in
Riga port. Aerologic and agro-meteorological information: since 1945. Information on
environment quality: since 1946. Synoptic meteorological materials: since 1933. Data of these
observations present valuable material for research on climate change in the territory of Latvia. In
the course of time, the observation timing, instruments, location of observation stations have
changed, therefore research on homogeneity of historical observation seriesisimportant in order
to obtain reliable results. Nowadays, meteorological observations of LEGMA are carried out in
observation stations, spread over the entire territory of Latvia. The monitoring of atmospheric
conditions of later years was significantly improved. Meteorological Doppler radar was installed
and started operation in 2005, providing precise and regularly updated information on physical
characteristics and processes in the atmosphere also in the higher atmospheric layers. Since 2005,
Latviais an associate country of the European Meteorological Satellite Organization
(EUMETSAT) which will promote the use of satellite technologies for atmospheric monitoring
above the territory of Latvia.

Observations of the meteorological elements most variable in space — atmospheric precipitation,
Snow cover, extreme air temperatures and some atmospheric phenomena, are carried out in 41
observation stations. The location of the stations is optimized to obtain detailed characteristics of
Latvia' s weather conditions and climate. The first monitoring report will be published in
October, 2008.

3.6 Sweden
3.6.1 Contribution to improved understanding of current and historical climate

The Swedish Meteorological and Hydrological Institute (SMHI) collects, analyses and provides
regional atmospheric, ocean and hydrological climate data. These are organised in databases,
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such as Swedish climate archive (KLAR), Swedish water archive (SVAR) and Swedish ocean
archive (SHARK). SMHI also hosts the hydrological, radar and oceanographic data centres of the
international Baltic Sea Experiment (BALTEX) “°, In addition to routine monitoring and
operational data collection, there are some efforts on homogenisation of historical dataand on
reanalysis. Examples of such efforts are the NORDKLIM *° and MESAN (A mesoscale analysis
system) that is used to complement observational meteorological data.

3.6.2 Contribution to improved under standing of climate impact

In the summer of 2005, the Government of Sweden started the Commission on Climate and
Vulnerability **. One of the tasks was to put together an overall impact and vulnerability
assessment of all sectorsin Sweden, together with arange of experts, organisations and
government authorities. The final report will be released in October 2007.

The Rossby Centre is aresearch unit at the Swedish Meteorological and Hydrological Institute
(SMHI) with focus on regional climate change. The Rossby Centre develops and applies
atmosphere, ocean and coupled regional climate models for climate analyses and future
projections. The resulting scenarios are used for information to stakeholders, as well as a base for
impact studies on many sectors, such as water resources, forestry and physical planning *%. At the
SMHI, there are also extensive efforts on climate impact studies on water resources >3, The
regional climate scenarios and impact studies are used in national assessments and international
collaboration.

The Swedish Environmental Protection Agency started the research programme Climatoolsin
2006. Climatools focuses on tools for adaptation but also on impact assessments in some sectors,
such as health and tourism **,

In 2006, the research council Formas, the Swedish National Space Board, the Swedish Research
Council and the Swedish Governmental Agency for Innovation Systems (VINNOVA) issued a
joint call for applicationsin the field of Research on Sustainable Development, with cross-
disciplinary research on climate change, including impacts on natural and human environment
and how to adapt ecosystems and the infrastructure. Targeted funds on thisfield are also
available in 2007.

The Swedish foundation for strategic environmental research, Mistra, funds few larger
programmes that relate to climate impacts, such as SWECIA and the Stockholm Resilience
Centre.

The Swedish University of Agricultural Sciences has recently started a programme for Climate
impact assessment with several different projects >>. Among others there are projects on
phenology and lake water quality.
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www.baltex-research.eu/
www.smhi.se/hfa_coord/nordklim/new
www.sou.gov.se/klimatsarbarhet
www.smhi.se/cmp/jsp/polopoly.jsp?d=6024& 1=en
www.smhi.se/cmp/jsp/polopoly.jsp?d=6052& |=en
www.foi.se/climatools

www.slu.se/foma
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3.6.3 Contribution to identification of gaps and deficiencies
3.6.3.1 In data and observations

Continuous, long-term, engagement in these areasisin line with the Swedish Government’s
prioritisation of research and development. Some efforts are made to add older data to the
modern databases. Recently efforts have also been made on climate indices useful in
communicating both ongoing climate change and climate scenarios. Sweden contributes to
GCOS and participates actively to the Implementation plan for the global observing system for
climate in support of the UNFCCC. Sweden has recently reported on participation in GCOS and
on systematic observation with the view to meeting all requirements of the guidelines for
reporting on GCOS and systematic observation *°.

As regards space activities, Sweden participates in international projectsin order to improve the
space component of the observational system. The ODIN research satellite *” has led to a unique
set of ozone data for aerological research. Within the framework of ESA and EUMETSAT, and
within the GMES concept, institutions in Sweden devel op new techniques and specifications for
data and observations integrating space and in-situ observations with future multidisciplinary
requirements.

In 2007 the Government of Sweden has set up an Advisory Commission on Sustainable
Development .

3.6.3.2In stakeholder data

Some efforts are ongoing in the context of the Commission on Climate and V ulnerability, such
as identifying organisational bottlenecks and specific needs for information on different sectors
and by different stakeholders.

3.6.3.3 In capacity needs, especially at regional and national levels

Some efforts are included in various ongoing research, development and commission efforts,
such as at the Rossby Centre at SMHI and the governmental Commission on Climate and
Vulnerability. In 2008 a new national research programme will be initiated (SWECIA - SWEdish
research programme on Climate Impacts and Adaptation), in which such aspects will also be
included. Another recent effort is the establishment of the Stockholm Resilience Centre .

Waysto improve technical infrastructure

The Swedish Meteorological and Hydrological Institute regularly evaluate national climate
observing programmes and systems. Currently new national data portals for dealing with climate
impacts are being established, such as the Swedish authorities’ climate adaptation portal .

%6 www.smhi.se/sgmain/lopsedel /GCOS-2005%20d utlig.pdf
57 http://mww.snsh.se/eng_odin_intro.shtml
8 www.sweden.gov.se/sb/d/2164/a/79153
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www.stockholmresilience.su.se/
http://www.smhi.se/klimatanpassning
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3.7 The Netherlands

The National Research Programme Climate changes Spatial Planning (CcSP ®) has been
developed in close collaboration with awide range of stakeholders, including the Ministries of
Housing, Spatial Planning and the Environment (VROM), Agriculture, Nature Management and
Food Security (LNV), Transport, Public Works and Water Management (V& W), Education,
Culture and Science (OCW) and Economic Affairs (EZ). Other involved stakeholders are
regional and local governments, the private sector and NGOs. Consortium partners include
nationally and internationally recognised scientific institutes, securing the international position
of the consortium. The programme has a total budget of 90 million Euro (2004 — 2011). All
institutes below participate in this programme.

3.7.1 Contribution to improved understanding of current and historical climate

The Royal Netherlands Meteorological Institute (KNMI ®%) is digitizing and archiving of national
and international historical observations. It is also co-organizer of WMO workshop on data
rescue for the Mediterranean area (RAV1 and RAI). It contributes to national and international
research to the reconstruction of instrumental and proxy seriesinto high quality paleoclimate
observational time series.

National Institute for Coastal and Marine Management (RIKZ ) is operating the North Sea
Monitoring Network covering the Dutch Continental Shelf (wave buys, fixed sealevel
monitoring stations, temperature). It also runs a chemical monitoring programme (22 offshore
ship based stations (32x/year temperature, salinity, nutrients, micro pollutants etc.) and combined
biological monitoring programme (phytoplankton, zoo-plankton, (shell-) fish, birds etc.).

Rijkswaterstaat, Ministry of Economic Affairs: Under the National Offshore Mining Act oil and
gas exploration production platforms monitor and distribute data on waves, sealevel,
temperature, wind etc. A yearly morphological survey and coastline monitoring (dune height and
bathymetry up-to 20 m) is carried out as well.

EuroGoos, Rijkswaterstaat: See SEPRISE (Sustained, Efficient Production of Required
information Services ®) for real time oceanographic data, Pan-European infrastructure for Ocean
& Marine Data Management (SEDANET %) for historical data and North West Shelf
Operational Oceanographic System (NOOS ) for North sea monitoring and modelling capacity.

National Institute for Public Health and the Environment (RIVM ®') is operating the National Air
Quality Monitoring Network.

Netherlands Environmental Assessment Agency (MNP ) coordinates the History Database of
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http://www.klimaatvoorruimte.nl/pro3/general /start.asp?i=0& ] =0& k=0& p=0
http://www.knmi.nl

http://www.rikz.nl

http://www.eurogoos.org

www.seadatanet.org

WWW.NOOS.CC

http://rivm.nl
http://www.mnp.nl/en/index.html
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the Global Environment (HY DE %). It presents not only (gridded) time series for the last 300
years of population and land use, but also various other indicators such as GDP, Vaue Added,
Livestock, Private Consumption, GHG emissions, and Industria production data.

3.7.2 Contribution to improved under standing of climate impact

KNMI developed and published national climate scenarios 2050 focussed for impact analysis,
adaptation and spatial planning. It organises national and international conferences on
understanding and impact of and adaptation to climate change.

RIKZ: Coastal research programme (local and large scale coastal dynamics related to sealevel
rise).

Energy Research Centre of the Netherlands (ECN ™) is partner in international projects such as
CarboEurope, NitroEurope, ICOS.

RIVM isalso contributing to international observation networks for ground based remote sensing
of atmospheric composition EARLINET, NDACC.

TNO Built Environment and Geosciences made various studies on the relation of climate change/
groundwater.

The International Groundwater Resources Assessment Centre (IGRAC ™) contributes to
improved understanding of climate impact through (1) Inventory 'Climate Change and
Groundwater'. (2) Initiative with Cooperative Programme on Water and Climate (CPWC) to set
up a Task Force 'Groundwater and Climate Change'.

The Wageningen University and Research Centre - ALTERRA (WUR-ALTERRA ) —is
providing observation and archiving of phenological data (Nature's Calendar).

The National Research Programme Climate changes Spatial Planning (CcSP) main objectiveis
to offer the Dutch government, the private sector and other stakeholders a clustered, high-quality
and accessible knowledge infrastructure on the interface of climate change and spatial planning,
and to engage in a dialogue between stakeholders and scientists in order to support the
development of spatially explicit adaptation and mitigation strategies. The programmeis
organised in five main themes: climate scenarios, mitigation, adaptation, integration and
communication. Sectors include biodiversity, agriculture, fisheries, fresh water, coastal areas,
transport on land and water, sustainable energy production, business, finance/ insurance and
governmental strategies.

The Ministry of Housing, Spatial Planning and the Environment (VROM) is responsible for the
coordination of the national adaptation strategy 3. The Dutch Government has initiated a
National Programme for the Adaptation of Space and Climate (ARK). A report was published in
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http://www.mnp.nl/hyde/

http://ecn.nl

n http://www.|GRAC.n

2 http://www.alterrawur.nl

& http://www.verkeerenwaterstaat.nl/english/
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2006. An English summary is available on the Internet ™. It presents the national strategy to
climate proof the spatia planning in the Netherlands.

MNP coordinates Emission Database for Globa Atmospheric Research (EDGAR ™) information
system. Thisisajoint project of research institutes in the Netherlands, Italy and Germany. It
stores global emission inventories of direct and indirect greenhouse gases from anthropogenic
sources including halocarbons and aerosols both on a per country and region basis aswell ason a
grid.

3.7.3 Contribution to identification of gaps and deficiencies
3.7.3.1 In data and observations

The Roya Netherlands Meteorological Institute (KNMI) is responsible for the operation of
national networks for weather and climate monitoring. It is also contributing to international
monitoring networks VOS, ARGO and AMDAR, aswell asto the development of satellite
instruments and retrieval techniques for atmospheric composition, aerosol and cloud monitoring.
KNMI is also contributing to observations at the Cabauw 200 m tower observatory, including a
BSRN station (see a'so CESAR below). KNMI is developing a national implementation plan
together with national institutes mentioned below. KNMI also contributes to the GCOS
Cooperation Mechanism. KNMI isresponsible for collecting, quality controlling and identifying
and filling gaps of observational time series and subsequent sustainable archiving in the National
Observational Database. Homogenisation of data sets and individual time seriesisdonein
cooperation with COST-ES0601.

EuroGoos, Rijkswaterstaat: see NOOS strategic plan (see NOOS).

Cabauw Experimental Site for Atmospheric Research (CESAR ) is an observational facility
with a comprehensive set of remote sensing and in-situ equipment to characterize the state of the
atmosphere, its radiative properties and interaction with the land surface, for the study of physical
and chemical processes, climate monitoring and validation studies. It is a co-operation between
Delft University of Technology, KNMI, RIVM, ECN, TNO, ESA-ESTEC and WUR.

Energy Research Centre of the Netherlands (ECN) is monitoring atmospheric composition
(continuous vertical gradients of CO2, CH4, N20, SF6, Halocarbons, H2), and aerosols(size
distribution, size resolved chemica composition, cloud forming properties, radiative properties).

The Royal Netherlands Institute for Sea Research (N1OZ **) is running Multidisciplinary
observations for oceanographic research.

RIVM is monitoring atmospheric composition (greenhouse gases) and vertical profiles (water
vapour, aerosols and cloud-aerosols, UV radiation, and tropospheric and stratospheric ozone).
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The Institute for Inland Water Management and Waste Water Treatment (RIZA ") is monitoring
river discharges, water temperature and water quality.

The TNO Built Environment and Geosciences is monitoring groundwater level data,

groundwater quality. Data and groundwater models are stored in the DINO-system. The DINO-
system isthe central storage site for geo-scientific data on the shallow and deep Dutch subsurface
and resorts under the DINO-programme, aimed at maintaining and improving the National
Geological Database in the Netherlands.

IGRAC is contributing to the GGM S (Global Groundwater Monitoring System).

The Utrecht University, Institute for Marine and Atmospheric Research (UU-IMAU ) is
monitoring ice-caps and glaciers.

The Wageningen University and Research Centre— ALTERRA (WUR-ALTERRA) —is
monitoring soil parameters and land-use (change) and land bound GHG emissions.

3.7.3.2 In stakeholder data

At KNMI relations with stakeholders are well established, and are being further devel oped.
KNMI is maintaining an inventory of user needs concerning data on climate change, climate desk
for stakeholder questions about climate (change), and is aso giving presentations for groups of
stakeholders, etc.

With regard to CESAR stakeholders are climate modellers, water boards, space agencies and
industries. The relationships are either in place, or will be devel oped.

ECN has identified stakeholders. However, they need to be convinced that the data will matter.

At TNO Built Environment and Geosciences through the current DINO programme users and
stakeholders are involved in the data acquisition and dissemination process.

IGRAC has an inventory of existing monitoring networks to be used for GGMS.

With regard to CcSP stakeholders are the national and local government representatives,
scientists, land managers, water boards and private companies.

Wageningen University and Research Centre - ALTERRA (WUR-ALTERRA): Stakeholders are
climate modellers, land managers, water boards and space agencies. The relationships are either
in place, or will be devel oped.

3.7.3.3 In capacity needs, especially at regional and national levels

At KNMI pilot projects with stakeholders to supply and use climate data, climate desk for
questions about climate (data), internet application for time series for the future, and preparation
of ‘climate atlas' contributes to the identification of gaps and deficiencies in capacity needs.
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At CESAR stakeholders can participate in the CESAR Advisory Board, which is the discussion
forum to address these issues.

At ECN: through workshops where national, industry, EU and UNFCCC are involved.

At TNO Built Environment and Geosciences: through the current DINO programme users and
stakeholders are involved in the data acquisition and dissemination process.

IGRAC: Workshop on GGMS at IGRAC in October 2007.
3.7.4 Waystoimprovetechnical infrastructure

CESAR: Database operation, development of new technologies for atmospheric observation to
reduce gaps in climate knowledge, including space and ground based instruments, improving
representation of physical processesin climate models.

ECN: Network optimisation, capacity building in Eastern Europe, higher network density, data
quality, submission to GAW.

RIVM: Development of international networks for atmospheric profiling (EARLINET, NDACC,
GALION).

TNO Built Environment and Geosciences: On-going research programme to improve data
acquisition, data storage and data distribution. Focus on sensor networks and Sensor Web
Enablement (SWE).

IGRAC: Development of the web-based monitoring application.

Wageningen University and Research Centre - ALTERRA (WUR-ALTERRA): Dataare
managed and made accessible at national and European level.

3.8 United Kingdom
3.8.1 Contribution to improved understanding of current and historical climate

Met Office Hadley Centre (MOHC), funded by the Ministry of Defence and Defraisinvolved in
avariety of climate-change related EU research projects e.g. PRUDENCE, CarboEurope,
CarboOcean, SCOUT-3, DY NAMITE, NitroEurope and EURORISK. Aims of Met Office
Hadley Centre are described on the Internet %,

Defra on behalf of the UK government and devolved administrations- Climate Data Programmes:
Part of the Defra funded UK CIPO8 climate scenarios programme (involving the UK Climate
Impacts Programme and Met Office Hadley Centre) will include a historic climate data
component. Observed data for temperature will be available from 1961-2000 at daily level and
will be available through the Met Office website.

8 http://Awww.metoffice.gov.uk/research/hadl eycentre/about.html
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Defrain conjunction with NERC and the Australian Government launched the Advanced Along-
Track Scanning Radiometer (AATSR) on the ESA satellite Envisat in 2002. AATSR measures
global Sea Surface Temperature (SST) from space. Validation of the data has confirmed the
accuracy of the instrument and its ability to detect climatic trends in the ocean. Data from
AATSR, in conjunction with measurements from previous instruments (ATSR-1 and ATSR-2)
will provide a SST record of approximately 15 years.

Defra also supports research to ensure the UK meetsits legal international reporting requirements
to the EU Monitoring Mechanism, the UNFCCC and the Kyoto protocol.

A considerable amount of climate-related research is funded by other Government bodies,
including the Scottish Executive, Welsh Assembly, Department of Environment (Northern
Ireland), Forestry Commission, Environment Agency, Scottish Protection Agency and the
statutory conservation agencies. Systematic observations in the UK and its overseas territories
are made by a number of national agencies and organisations.

Natural Environment Research Council (NERC): Climate change (predicting and mitigating the
impacts) was identified as one of three science prioritiesin the current strategy (2002-2007).
NERC's new strategy  includes the theme “Climate system", which seeks to improve
predictions, reduce and quantify uncertainties. All of NERC's research centres and most
collaborative centres have particular research foci in climate change.

3.8.2 Contribution to improved under standing of climate impact

Met Office Hadley Centre (MOHC), funded by the Ministry of Defence and Defraisinvolved in
avariety of climate-change related EU research projects e.g. PRUDENCE, CarboEurope,
CarboOcean, SCOUT-3, DYNAMITE, NitroEurope and EURORISK.

Defra funds the UK Climate Impacts Programme (UK CIP %), to provide a coordinated
framework for assessing current and future climate change impacts (as well asidentifying
potential adaptation strategies in the UK). UK CIP advises stakeholders and provides tools to
decision makers to help them in making adaptation decisions. This includes national climate
scenarios and involvement in impacts studies done by others. Defra has also undertaken various
internal research projects looking at the impacts of current and historical climate. For example,
Defras Climate and Energy Science and Analysis division funded a study looking at the
economic effects of the 2003 heatwave which completed in 2006 (search for GAO1075 %).

Defra on behalf of UK government — Marine Climate Change Impacts Partnership (MCCIP 3):
M CCIP produces an annual report card detailing the latest evidence of the current impact of
climate change on the marine environment around the UK.

Defra: 5 linked "Fast Track™ projects provided estimates of the implications of climate change at
the global scale. Effects of climate change and population growth on human health, natural
vegetation, agriculture, the coastal zone and water resources were investigated.
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Defra also supports research to ensure the UK meetsits legal international reporting requirements
to the EU Monitoring Mechanism, the UNFCCC and the Kyoto protocol.

A considerable amount of climate-related research is funded by other Government bodies,
including the Scottish Executive, Welsh Assembly, Department of Environment (Northern
Ireland), Forestry Commission, Environment Agency, Scottish Protection Agency and the
statutory conservation agencies. Systematic observations in the UK and its overseas territories
are made by a number of national agencies and organisations.

The Tyndall Centre for Climate Change ® is ajoint programme of NERC, EPSRC and ESRC,
with support from other government departments. It was set up in 2000, "to research, assess and
communicate from a distinct trans-disciplinary perspective, the options to mitigate, and the
necessities to adapt to, climate change, and to integrate these into the global, UK and local
contexts of sustainable development.”

Natural Environment Research Council (NERC): Climate change (predicting and mitigating the
impacts) was identified as one of three science prioritiesin the current strategy (2002-2007).
NERC's new strategy includes the theme “ Climate system”, which seeks to improve predictions,
reduce and quantify uncertainties. All of NERC's research centres and most collaborative centres
have particular research foci in climate change.

Engineering and Physical Sciences Research Council (EPSRC): EPSRC's 2005-08 delivery plan
has several strands which contribute to climate change research. E.g. energy technologies for the
21 century will have afocus on technologies to reduce or remove the reliance on fossil fuels .

Economic and Socia Research Council (ESRC): One of 7 key research challengesin the
Strategic Plan &’ 2005-2010 is "Energy, the environment and climate change.

Biotechnology and Biological Science Research Council (BBSRC): Supports climate change
related research in response to proposals for individual projects. Severa BBSRC sponsored
institutes are active in research into impacts of climate change on the function and behaviour of
plants, animals and soils.

3.8.3 Contribution to identification of gaps and deficiencies

3.8.3.1 Indataand observations

Defraon behalf of UK government: UK Globa Environmental Change Committee (GECC)
subgroup on observations . Key roleis to identify and track current activities at national and

international level and to consider future requirements.

The Environment Research Funders Forum (ERFF #%) brings together the UK's major public

& http://www.tyndall.ac.uk/

g http://www.epsrc.ac.uk/CM SWeb/Downl oads/Publi cations/Corporate/DeliveryPlan200708. pdf
87 http://www.esrc.ac.uk/ESRCInfoCentre/l mages/Strategic Plan_2005-10 tcm6-12995.pdf

8 http://Amww.ukgecc.org/dvl_Observation.htm

8 http://www.erff.org.uk/
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sector sponsors of environmental science. ERFF seeks to maximise the coherence and
effectiveness of UK environmental research funding. ERFF recently completed a review of
environmental monitoring in the UK .

The MCCIP annual report card includes a description of the uncertainty related to different
observations and future projections and suggests areas where further research is needed to
understand the effect of climate change on the marine environment.

NERC, EPSRC, ESRC, and BBSRC all have wide consultation on strategy development.
3.8.3.2 In stakeholder data
ERFF: Workshop and wide consultation.

UKCIP works with awide range of stakeholders, from government, business and research
communities to advise them on how they should prepare for climate change, including impacts
that are already being felt. In addition to a number of regional scoping studies, UKCIP has
identified sectoral areas where knowledge of impacts of, and adaptation to, climate change is
more premature and related this information to Defrato inform future decisions on research
funding.

The MCCIP incorporates a range of marine stakeholder organisations concerned about the
impacts of climate change. MCCIP has been set up as aresponse to gaps identified in the report
‘Charting Progress. an Integrated Assessment of the State of UK Seas and its primary aims are to
streamli 9nle the transfer of marine climate change knowledge to policy advisors and decision
makers .

UK Energy Research Centre (UKERC): At the BA Festival of Science, the University of Oxford,
supported by UKERC, hosted a debate on Limits to Growth — can the climate cope with our
continuing use of fossil fuels? What social, economic and political dimensions should we
consider?

NERC: A range of activities are carried out at different levels. NERC seeks to ensure
representation of arange of stakeholders on its various decision making bodies.

EPSRC: Joint initiative with UK CIP to bring together industry stakeholders and academic
researchers to address the impacts of climate change in the built environment through the
programme "Building Knowledge for a Changing Climate".

3.8.3.3 In capacity needs, especially at regional and national levels

MOHC: Example activities include:

e PRECIS (Providing Regiona Climates for Impact Studies), aregional climate modelling
system devel oped at the MOHC. Since 2003, PRECIS workshops have been held in the UK,
Cuba, Bhutan, Brazil, India, Turkey, Argentina, Belize, Malaysia and Ghana **. Funding for
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devel opment, collaboration and training materials have come from Defra, DfID and the
UNDP.

e ENSEMBLES (Ensemble-based prediction of climate changes and their impacts) is funded
by EU and MOHC funding streams. Coordinated by the MOHC, research aims to quantify
uncertainty long-term prediction of climate change.

e International collaboration for IGBP (International Geosphere-Biosphere Programme), to
devel op the understanding necessary to respond to climate change.

As part of the UK CIPO8 climate scenarios programme, a user consultation process has been
undertaken which has investigated what users need in terms of current and future climate data.
Results of this consultative process are available on the Internet %,

MCCIP: The annual report card (ARC) synthesises the previous year's work, covering the

following key questions:

e What isthe current state of scientific understanding of marine climate change in our oceans
and seas?

¢ What changes have been observed and what could happen in the future?

e How much of thisis hard fact and how much is interpretation?

The high level statements presented in the ARC are supported by more detailed reports from each

contributing scientists and the ARC is also peer reviewed.

Defra: Results were reported in a special edition of Global Environmental Change, volume 14,
April 2004.

3 year collaborative project between Defra and the Chinese Ministry of Science and Technology
investigated the impacts of climate change on Chinese agriculture. A second 3-year phase was
launched in 2005 *. Defra funded a collaborative project with the Indian Ministry of
Environment and Forests (MOEF), to assess impacts of climate change on sealevel variability,
water resources, forests, agriculture, health, energy, industry and transport infrastructure .

NERC: The NERC data policy details the commitment to support the long-term management of
data so that data collection using NERC funds are available for the long-term.

3.84  Waystoimprovetechnical infrastructure

MOHC: Example activities include:

e PRECIS, which can be easily applied to any area of the globe. This allows developing
countries to generate their own detailed local climate predictions, without the need for
supercomputers or individually developed modelling software.

e The Technical Support Unit (TSU) hosted by the Met Office, which supports IPPC activities.

Defraon behalf of the UK government and devolved administrations — Climate Data
Programmes: Defra awarded a contract to the British Atmospheric Data Centre in 2006 to take
over the running of three web interfaces allowing users to access and manipulate climate data;
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the LINK site for Hadley Model data ®, Data Distribution Centre for IPCC model data®” and a
new site to disseminate the UK CIPO8 scenarios which is under construction. A major part of this
contract is investigating user requirements and making subsequent improvements to the way this
datais presented and packaged. Although this contract mainly relates to climate model data there
isacomponent of observed climate data which is included.

MCCIP: The annual report card (ARC) synthesises the previous year's work, covering the

following key questions:

e What is the current state of scientific understanding of marine climate change in our oceans
and seas?

¢ What changes have been observed and what could happen in the future?

e How much of thisis hard fact and how much is interpretation?

The high level statements presented in the ARC are supported by more detailed reports from each

contributing scientists.

NERC: NERC has a data management coordinator and a series of NERC data centres *. NERC
is developing aNERC Data Grid to provide seamless access to NERC data.

% http://badc.nerc.ac.uk/data/link/
o7 http://www.ipcc-data.org/
%8 http://www.nerc.ac.uk/research/sites/data/
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PAPER NO. 8: RUSSIAN FEDERATION

NMPEOCTABIEHUE POCCUUCKOW ®EOEPALIUU
No HAUPOBUUCKOW MPOMPAMME PABOTbI
B OBJIACTM BO3OEUCTBUN,
YA3BUMOCTU U ADANTALMU K UBMEHEHUIO KNIUMATA

Kakum obpasom paboTta Pocrugpomera MoXeT cnoco6cTBOBaThL 60nee rmy6okomMy NOHUMaHUIO
TEeKyLlen 1 NPOoLUNION AMHAMUKX KNumaTa u ee BO3AeNCTBUS, BKNOYas BbIABIeHUEe Npo6esioB n
HeAOCTaTKOB B AaHHbIX U pe3ynbTaTax HabngeHUNn, ¢ y4eToOM NOTPeOHOCTEN 3aMHTepeCcOBaHHbIX
KPYroB B AaHHbIX, HEOOXOAMMOCTU YKpenneHUsa noteHunana, oco6eHHO Ha perMoHarnbLHOM U
HauWOHaNbLHOM YPOBHSAX, U NyTel COBepLUeHCTBOBAaHUA TeXHNYECKOW MH(PACTPYKTYpPbI.

®epepanbHaa cnyxkba no rmapoMeTeoponiorMn M MOHUTOPUHIY OKpyxawwen cpegpl (Pocrugpomer)
ABNAETCS YNONMHOMOYEHHbIM dheaepanbHbIM OpraHOM UCNOMHUTENBHOW BNAcTU NO rmapomMeTeoponiorun u
MOHUTOPVHIY OKpyXXatoLen cpeapbl B Poccuiickon ®epepaunm — ctpaHe - uneHe BMO.

Ponb PocrmgpomeTta kak HauuoHanbHoln rugpomeTeopornorndeckon cnyxosl (HFMC) B 6onee rnybokom
NMOHVMaHWM TEKYLLEN U NPOLUNON ANHAMUKU KNMMaTa 1 ee BO3OeNCTBUs, BKIKOYasi BbisiBneHne npobenos
W HeJoCTaTKOB B JaHHbIX M pe3ynbTatax HabmogeHun, ¢ ydeTom MoTpebGHOCTel 3aMHTepecoBaHHbIX
KPYroB B [aHHbIX, HeobXoAMMOCTM YKpenneHusi noTeHuuana, OCOOEeHHO Ha pervoHanbHOM U
HaUMOHarnbHOM YPOBHSX COCTOUT B CIEAYHLLEM:

1. KnumaTtunyeckme HabnrogeHusa. B Poccuiickon ®epepauun HabnogeHnss 3a KNMmaTtoMm U ero
n3MeHeHnsiMM nposoasatcsa Pocrmgpometom B pamkax peanu3auum KonseHuun BMO, no nporpammam
MHC BCIN (GOS WWW) — Nob6anbHon HabniogatenbHon Cuctemon BecemupHon Cnyx6bbl Morogpl, FTCA
BCIT (GAW WWW) - Mob6aneHoro HabnogeHusa 3a Atmoccepon BeemupHon Cnyx6bl MNoroael, FTCOH
(GOOS) — NobanbHon Cuctembl OkeaHnyecknx HabnoageHun, TCHC (GTOS) — MobanbHoi Cuctemsbl
HabnopeHun 3a Cywen. Poccunckuin cermeHt THC BCIT coctout u3 1627 ctaHuun, B T.4. 454 ctaHumm
BXOOAT B cOCTaB penepHon knumatudeckon cetn (PKC). lNMpusemHas ceTb HabnogeHun B cocTaBe
"mobanbHon cuctembl HabnogeHun 3a knumatom (FTCHK) skmovaeT 135 ctaHuun (25 ctaHuun PA-6 u
110 crtaHumi PA-2). PernoHanbHas onopHasi knumaTtudeckas ceTb (POKC) Bknovaet 238 craHuumi,
asponoruyeckass cetb —105 crtaHumi, B Tom uucne 12 crtaHumni TCHK (13 obuwiero konuyectsa 163
CTaHUMIiA No 3eMHOMY Luapy), 030HOMeTpu4deckas ceTb — 27 cTaHumi TCA, MOHUTOPUHI KOHLIEHTpaLuu
NapHUKOBLIX Fa30B (YrMeKUCrnbIn ra3 m mMeTaH) ocyllecTBnsaeTca Ha 2 crtaHumsx (Tepmbepka u Hosbin
nopt) ICA. AKTMHOMeTpuyeckue HabnwogeHuss Beaytcss Ha 191 MeTeocTaHUMsIX, TMOPONOrMYeckue
HabnogeHns Ha pekax, o3epax M BogoxpaHunuuwiax Ha 3085 nyHkTax, BbICOTHble HabnogeHUs
norpaHm4Horo crnosi atMmocdepbl — Ha 1 ctaHuum (300-m mayte B OBHMHCKE), HabNAEHUS 3a CHEXHbBIM
NOKPOBOM B rOpHbIX panoHax CesepHoro KaBkasa Ha 3 CHeronaBuHHbIX CTaHUMSAX 1M 8 nocTax.

PasButne un paclwumpeHne HabnogatenbHbiX ceTem KW nporpamm  HabrnoaeHuin
CnocoOCTBYET NyylleMy NOHMMaHMUIO COCTOSIHMA KNumMaTa B HAcTosLWweM, NpoLnom u dyayuiem.
lMnotHocTb HabnwopatenoHo cetm B Poccuickon depepaumm B cuily  pU3MKO-
reorpaduyeckmx ocobeHHOCTEN He paBHOMEPHAa (MakcMMyMm Ha EBponenckon Yactu cTpaHbl,
MUHUManbHO B Cubupu, Ha Apktudeckom nobepexbe). PasButne aBTOMaTUYECKMX,
OVUCTaHLUMOHHBIX CNOCOOOB M3MEPEHUI NO3BONSIET NPOM3BOAUTL HABNOAEHNS 3a KNMMMATOM B
OTAaneHHbIX N TPYAHOOOCTYMHbIX MecTax (ropHble paroHbl, akBaToOpUs MOpPH, NOMSpHbIE
obnacTtn, ManoHaceneHHble pavioHbl Be4YHOW Mep3noTbl). B 2006 rogy Havanacb akTtuBHas
dasza peanusaumm npoekta "MogepHusaums 1 TEXHUYECKOE NepeBOOpYKEHUE ydpexaeHun u
opraHusauumn PocrugpomeTa”, BbiNONHAEMOro 3a cyet 3amma BcemupHoro 6aHka. MpoekTom
npegycMmaTtpuBaeTcs:

. TexHuyeckoe nepesoopykeHne 1600 Ha3eMHbIX CTaHUMA  OCHOBHOW U
pononHutenbHon cetu. lNpu 3ToM Ha 28 cTaHuuaX, NPOBOAALLUMX W3MEPEHUS MapamMeTpoB
COMHEYHOWN pagvaumMm u UMeKLWMX AnNuTenbHble psabl HabNAeHUn, ycTaHaBnMBaeTCs
coBpemMeHHoe obopyaoBaHMe W npubopbl permcTpauum NOTOKOB COMHEYHOW paguvauumu.
CosgaeTcs ogHa ornopHas akTuHomeTpuyeckasa ctaHums BSRN 1 3ameHseTca atanoH eguMHuLbl
3HepreTU4eCcKon OCBELLEHHOCTU COSTHEYHOMO U3NyYyeHus;
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. BHEAPEHME Ha TPYAHOOOCTYMHbLIX METEOPOSIOTMYECKMX MOMNSAPHBIX CTaHLMAX
(Bknoyasi paHee  3aKpbiTME MOMsIPHbIE  CTaHUMKM), nepejawwmx MHPOpMauMi B
MeXOyHapoaHblh  OOMeH, aBTOMAaTM3UPOBAHHbIX METEOPOSIOTMYECKMX KOMIMIIEKCOB  UIK
ABTOHOMHbIX aBTOMATUYECKNX CTAHLUMIA B CEBEPHOM UCMONHEHUN;

. yCTaHOBKa Ha TPYAHOOOCTYMHbIX W  PagupyloWwmux CTaHUMAX KOMMIIEKCOB
obopynoBaHMa nepegadn AaHHbIX MO Pagvo M Yepe3 CNyTHUK (PagvMoCTaHuMs B KOMMIEKTE C
aHTEHHOWN 1 ONOKOM NUTaHUS) N YCTPOMCTB 3HeproobecneyeHus;

. OCHallleHMe 4YacTM CTaHuMh  JaTtyukamum  Ons M3MEpPEHMst  MOLLHOCTM
SKCMO3MLMOHHON [03bl U3NYYEHNS.

2. UccnepoBaHus. B cuctemy Pocrngpometa Bxogat 17 HAY, ¢ onpegeneHHbIM npodunem
Hay4YHO-MccregoBaTenbckon paboTbl, B TOM 4MCME MO BOMPOCaM W3y4YeHUs Knumara:
MOHWTOPUWHI KMmaTa, OLEeHKa MNOocreAcTBUS BAUSHUST U3MEHEHMSI KnumaTa Ha MNpUPOOHYHO
cpeny v akoHoMuky (MIFK3, www.igce.comcor.ru), npukriagHas KnuMaTonormsi, KnumMaTtmuyeckoe
MOAenupoBaHne, HabniogeHust 3a napHukoBbiMM razamu (MO, www.mgo.rssi.ru), knumart
Apktukn 1 AHtapktukn (AAHUW, www.aari.nw.ru), kKnumat BogHbIx 6accenHoB pek n o3ep (MA,
www.hydrology.ru), knumat okeaHoB (TOWH, www.oceanography.ru), cosgaHme n BegeHune 6a3
OaHHbIX, OLEeHKa akcTpemanbHocTh knumarta (BHUNTMU-MUL, www.meteo.ru), nccrnegosaHus
o30HoBoro cnos 3emnu (LAO, www.cao-rhms.ru/).

B 2006 rogy HWY PocrmgpomeTa Obin BBeaeH B gencreume web-cant "MiameHeHus knumata
Poccun", npegHasHadeHHbIN ONa NpefocTaBneHns MHopmaumm O Knumate U U3MEHEHUX
KnuMmarta pasnuyHbiM MNONb30BaTeNdAM M Mpexae BCEro uccregoBatensM, UCMOSb3yHLWUM
KNMMaTuMyeckme [aHHble B CBoen paboTe VIHTepHeT-nopTan npegocTaBnsieT yaarieHHOMY
NnoNb30BaTEN BO3MOXHOCTb ANCTAHLUMOHHOIO 4OCTYNa K COBPEMEHHbLIM AAaHHBIM MOHUTOPUHIa
KnuMata u K pesynbTaTtaM KIMMaTU4eCcKoro MOAENUPOBAHNA, COOEepXallMM CUeHapHble
MPOrHO3bl OXMAAeMblX U3MEHEHUI KrMMaTta Ans Ha3Ha4YeHHOro nonb3oBaTefieM nepuvoga B
WMHTEPECYIOLLIEM Er0 PETMOHE.

Ha WHTepHeT-cante Pocrmgpomera exerogHo pasmellaetcs foknag 06 0Cob6eHHOCTSIX
kKnumata Ha Tepputopum Poccuickon ®depepauumn 3a npowedwmn rog (www.meteorf.ru),
nogrotoeneHHeln HAY PocruapomeTta ans nHpopMmnpoBaHus LLUMPOKOro Kpyra norib3oBaTenemn.
B 2006 rogy HWY Pocrugpomerta 6bin MOArOTOBMEH CTpaTernyeckMi MPOrHO3 U3MEHEHUI
knumata Poccunckon ®Pepgepaumm Ha nepuog oo 2010-2015 rr. n mMx BNUSHMSA Ha oTpaciu
3KOHOMUKN Poccun.

B cTpaternyeckom nporHo3e npenctaBrieH Havbornee BEPOSTHbIA MPOrHO3 OXMAAEMOro K
2010-2015 rr. cocrtosiHna knumata Poccunckon ®degepaumm M ee perMoHoB, a Takke
ChOpMynNMpoOBaHbl  peKkoMeHZauunm Mo MnepBooYepedHbIM  afanTauMOHHbIM -+ Mepam,
HanpaBfieHHbIM Ha NpeJoTBpaLleHne (CHUXeHe) NoTepb OT OTpULATENbHbIX U Ha NOBbLILLEHNE
3KOHOMMYECKOro adpdekta oT 6raronpusiTHbIX NOCAEACTBUN KITMMATUYECKMX U3MEHEHUN Mo
permoHam n cybbektam Poccuiickon depepaumm NPUMEHUTENIBHO K OTPACHsIM 3KOHOMUKM.
Crtpaternyeckuin nporHo3 6bin1 HanpaeneH B oefeparnbHble U permoHanbHble OpraHbl BNacTu, a
Takke nNpPeacTaBnAnCa Ha pPasfuyHbiX POCCUNCKMX UM MEXOYHapOOHbIX COBELLaHuAX U
KOHgbepeHUUSAX.

B 2006 rogy HWY Pocrmgpometa Obin paspaboTaH SMeKkTpoHHbIM aTtnac "Knumat mopen
Poccun wn  knioyeBbiX panloHOB MwupoBOoro okeaHa" no rvMapoMeTeoposiorMyeckomy wu
rmgpodmsnyeckoMy  coctosiHuio — banTtunckoro, BapeHueBa, AnoHckoro,  OXOTCKOro,
Kacnuiickoro n YepHoro mopen. 3aBeplueHO OpPMMPOBaHME €AMHOrO0 MaccuMBa LaHHbIX
NPU3EMHbIX METEOPOSTOMMYECKNX N3MEPEHUIN HA POCCUNCKUX aHTAPKTUYECKMX CTaHUMSX 3a BECb
nepuoa WHCTPYMEHTanbHbIX M3MepeHun. OnpegeneHol napameTpbl peakuuMum KnumaTta
AHTapKTUKN Ha W3MEHEHUS KOHUEHTpauuM MNapHUKOBbIX ra3oB B aTMocdepe Ha OCHOBe
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Mogernen KnuMmarta W HaTypHbIX [aHHbIX. OpraHn3oBaH MOHUTOPUHT aHTapKTUYECKMX
9KOCUCTEM Ha OTAENbHbIX Ha3eMHbIX NONUIroHax. BbINOMHEHbI pacyeTbl ByayLWMX N3MEHEHUN
KnumaTta Ha Tepputopum Poccum 1 conpegernbHbix permoHoB B XXI Beke, 00OYyCrOBMEHHbIX
pPOCTOM MapHUKOBbLIX ra3oB B aTMocdepe. bbin noarotoBrneH nepsbid BapuaHT 3NEeKTPOHHOM
BEPCMM  HAYYHO-NPUKNAAHOro CnpaBOYHWKA NO Knumaty Poccun, NOAroToBneH psg
pernoHarnbHbIX CNPaBOYHMKOB MO KNumarTy.

YyeHble PocrmgpomeTa npuvHMMAaKOT ydacTue B Hay4yHO-UCCRedoBaTeNnbCKMX MNPOEKTax
knumaTtmyeckmx nporpamm BMO, KOHECKO, KOHETT, B pabote MIIOUK.

3. BsaumogencrtBue ¢ notpebutensimu. OaHon u3 3agad Pocrmgpometa dBndeTtcs
cogencrteue NOBbILLUEHUIO 3P PEKTUBHOCTH XO3SAMCTBEHHOMN OeAaATernbHOCTU B
«KMMMaTO3aBUCUMBbIX» OTPACNAX SKOHOMUKM (aBmaumn, MOPCKOM, pedyHoM TpaHcrnopTe, TOKe,
CenbCKOM XO3SAUCTBE, aHepreTuke, CTPOUTENbCTBE M T.4.) 3a CYeT npegocTaBneHns obLmMpHon
MEeTeoponormyeckon M KNMMaTtomnorMyeckorm  npoaykuum v cneynanu3npoBaHHOro
obcnyxunBaHus. Ona poctmxkeHnss atonm uenu PocrmgpomeTr npu B3auMOOEWUCTBUM C
3anHTepeCcoBaHHbIMU opraHMsaumsamm - notpebutenamm NOroAHO-KNMMaTUYeCKom
MHdopMaUMM NPOBOAUT pasfnuyHble HaydHble uccriegoBaHus. B 2006 rogy Obina BbIMOMHEHA
OLleHKa nocneacTtBuUM BO3MOXHbIX M3MeHeHun knumarta B XXI| Beke Ans TEXHUYECKUX CUCTEM
(cTpouTenbcTBO, 3HepreTuka, TAK, HazemHbI TpaHcnopT) u YKKX. PaspaboTaHa coBpeMeHHas
TexHornorma  obecnevyeHnss TEXHUYECKUX CEKTOPOB  SKOHOMUKW  CrheumannavpoBaHHOM
KnMmaTuyeckon uHpopmauunen. PocruapoMeToM  perynspHO nNpOBOAATCS  COBELLaHUS-
ceMuHapbl no BOMpocy COBEpPLLEHCTBOBaHUSA crneumanm3npoBaHHOro
rmapomeTeoponormyeckoro obenyxmBaHna oTpacren 3KOHOMUKN, B TOM YMCIe KIMmMaTU4eckon
MHdopMaumen. Ha Takmx meponpusaTusax obcyxgatoTca MHOOPMaLUMOHHbBIE NPOAYKTbI, KOTOPbIEe
MOryT ObITb NpegocTaBneHbl PoOCrnapomMeToM Afs CHWKEHUS NOrOAHO-KNMMaTUYECKUX PUCKOB
NPOM3BOACTBEHHON AOeATENbHOCTM B 3TUX OTPacrsiXx 3KOHOMUKW. B 2006 rogy B T.
ApxaHrenbcke COCTOSANOCh coBellaHve CoBeLLaHus «CneuunanuanpoBaHHoe
rmgpomeTobecneyeHne HedTerasoBown oTpacnuny
(http://www.sevmeteo.ru/news/2007/07/03/641.shtml). B Poccuiickon degepauumn nosiBnstoTca
HOBble cdepbl 3aHATOCTU, rae oveBugHa NOTPebHOCTb B KMMMATUYECKOW MHGOPMauuK, HO
KOHKpeTHble BMAbl MHOPMALNOHHOW NPOAYKUMM MOKa HaxOAsTCs B CTaguu MUCCrefoBaHUA —
3TO TaKkme oTpacnu Kak Typuam, ctpaxoBaHue. B centabpe 2007 roga B r. HmxHun Hosropog
COCTOANICA CeMuHap Mo BoMpocam aganTauunm K M3MEHEeHUAM KnumaTa, Ha KOTOpOM
obcyxganucb pernmoHanbHble nNpobnemMbl aganTauum K M3MEHEHUAM KnumaTta Ha npumepe
Hwxeropogckon obnactu.

4. Bsaumopgeuncteue co CMWU. TpagnumoHHo, HFMC umeroT TecHble CBsI3M CO CpeacTBaMm MacCOBOM
nHcpopMaLMK 1, TakKMM oBpasoMm, UrpaloT YHUKANbHYIO POfb B LUMPOKOM pacrnpoCcTpaHeHUU 3HaHWU
O KnumaTte 4epes3 cpeacrtsa MaccoBoW MHGOpMauuu — rpeccy, pagvo, TernesBuaeHve WU
NHTepHeT. PocruapomMeT perynspHo npoBOAUT OpuduHri,  Kpyrrnble CTOMbl MO BOMpocam
namMeHeHust knumarta, peanu3aumm PKWK OOH wn Kuotckoro npotokona B Poccuiickom
depepaunn, y4actByeT B MNOAOOHbIX  MEPOMPUATUSAX,  OPraHM30BaHHbIX  APYrUmu
opranmsaumsimn. B 2006-2007rr. PocrngpomeT 6bin opraHM3aTtopoM perMoHanbHoro 6pudunHra
no IV OueHouyHomy poknagy MIAOUK. Ha perynapHon ocHoBe B CMW nybnukytoTcst ctaTbu
BegyLmx ydeHbix Pocrugpomerta.

5. Ykpennenue noTeHumana. [MMoarotoBka kagpoB. PocruopoMeT OCyLIeCTBRsSIET MHOrofieTHee
COTPYOHMYECTBO C BbICWUMMKU Yy4eBGHbLIMW 3aBedeHVsIMW, TAe KOTOpble FOTOBAT CreumanucTos-
Knumatonoros. B opraHusauuax PocrugpomeTta CTyAeHTbl NPOXOOAT MPOW3BOACTBEHHYIO MPaKTUKY.
CneumnanucTel PocrnopoMeTta MOBbIWAIOT CBOM MPOeccuMoHarbHble 3HaHWs B obrnactu knumaTta B
WHCTUTYTE noBbllleHua kBanudukaumm Pocrugpometa (www.meteorf.ru/srv/ipk/index.htm), a Takke B
12 acnupanTtypax HAY Pocrugpomera.
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[Unofficial trandation]

SUBMISSION OF THE RUSSIAN FEDERATION
ON THE NAIROBI WORK PROGRAMME
ON IMPACTS, VULNERABILITY
AND ADAPTATION TO CLIMATE CHANGE

The Federal Service for Hydrometeorology and Environmental Monitoring
(Roshydromet) is an authorized federal body of executive power on hydrometeorology
and environmental monitoring of the Russian Federation — the member-state of the
WMO.

The role of Roshydromet as a national hydrometeorological service (NHMS) in more
profound understanding of the past and on-going climate dynamic and its influence,
including the revelation of gaps and deficiency in data and results of observations also
taking into the consideration the needs for data among the stakeholders, the necessity
for capacity-building, especially at regional and national levels, is in the following:

1. Climatic_observations. The monitoring of climate and its dynamic in the
Russian Federation is carried out by Roshydromet in the framework of implementation
of the WMO Convention and according to the programmes GOS WWW - Global
Observation System of World Weather Watch, GAW WWW - Global Atmosphere
Watch of World Weather Watch, GOOS — Global Ocean Observation System, GTOS —
Global Terrain Observation System. The Russian segment of GOS WWW consists of
1627 stations, including 454 stations of reference climatic network (RCN). The ground-
based network formed on the basis of Global Climate Observation System includes 135
stations (25 RA-6 stations and 110 RA-2 stations). The Regional reference climatic
network incorporates 238 stations, Upper-air network — 105 stations, including 12
GCOS stations (from the total of 163 stations worldwide), the Ozonometrical network
numbers 27 GAW stations, monitoring of the greenhouse gases concentration is
conducted on 2 GAW stations (Teriberka and Noviy Port). The actinometrical
observations are carried out on 191 weather stations; hydrological monitoring on rivers,
lakes and reservoirs is conducted on 3085 posts, the high-altitude observations of
atmosphere boundary — on 1 station (300 m tower in Obninsk), and the snow blanket
observations in mountain areas of the Northern Caucasus is conducted on 3 snow
avalanches stations and 8 posts.

The development and expansion of observation networks and programmes
favours better understanding of climate conditions in the past, present and future. The
density of observation networks in the Russian Federation depends on its geographical
features and thus is not even (with the maximum in the European part and minimum in
Siberia and the Arctic coast of the country).

The development of automated and remote methods of measurement makes it
possible to conduct the climate monitoring in remote and difficult-of-access areas
(mountain, water and polar areas and sparsely populated regions of permafrost). In
2006 the project “Modernization and technical re-equipment of Roshydromet agencies
and organizations” came to its active phase. It has been implemented due to the
lending from the Worldbank. The project provides the following:
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o technical re-equipment of 1600 ground-based stations of major and
supplemental network. 28 stations observing and measuring the parameters of sun
radiation and thus having the long-term databases are being equipped with modern sun
radiation registration devices. One reference actinometrical station BSRN is being built
and the standard of sun radiation energetic illumination unit is being changed.

o installation of data transferring equipment and energy supplies on distant
and difficult-of-access stations (including formerly closed stations), which transfer data
to the international exchange networks, installation of automated meteorological
complexes and autonomous stations.

. installation of data transferring equipment (via satellites) on remote
wireless stations (radio station with antenna and power supply) and energy supplying
devices.

. equipment of several stations with sensors to survey the output of radiation
exposure dose.

2. Research. The Roshydromet system includes 17 scientific research institutes (SRI)
with definite profiles of research including the following climate issues: monitoring of
climate, estimation of impacts of climate change on the environment and the economy
(Institute of Global Climate and Ecology, www.igce.comcor.ru), applied climatology,
climatic modelling, greenhouse gases observation (Main Geophysical Observatory,
www.mgo.rssi.ru), climate of the Arctic and Antarctic regions (Arctic and Antarctic
Research Institute, www.aari.nw.ru), climate of water basins of rivers and lakes (State
Hydrological Institute, www.hydrology.ru), climate of oceans (State Institute of
Oceanography, www.oceanography.ru), creation and support of databases, estimation
of climate extremity (All-Russian Institute of Hydrometeorological Information — World
Data Center, www.meteo.ru), and the research of the ozone layer of Earth (Central
Aerological Observatory, www.cao-rhms.ru/).

In 2006 the Internet site “Climate Changes in Russia” was promoted by Roshydromet.
The site provides information on climate and its changes to different users and on the
first-hand to scientists who use climatic data in their research work. The internet portal
provides access to up-to-date data on climate monitoring and to the results of climate
modelling, which contain the standard forecasts of climatic changes in the selected
region and chosen period of time, for the remote users.

The report on past year climate peculiarities on the territory of Russia (www.meteorf.ru)
prepared for the wide reference of users is put on the Roshydromet site annually. In
2006 the Strategic prediction of climate change expected in Russia and its impact on
sectors of the Russian national economy for the period of up to 2010-2015 was
prepared by the Roshydromet.

The strategic prediction contains information on the most probable climatic conditions
on the territory of the Russian Federation and its regions by 2010-2015 and
recommendations on primary adaptation measures in order to eliminate (minimize) the
losses from the negative as well as to maximize the economic effect from the positive
impacts of climate change in different regions of Russia in conformity with various
branches of the economy. This strategic prediction was sent to the federal and regional
government bodies, and also was presented on various Russian and international
meetings and conferences.
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In 2006 Roshydromet developed an electronic atlas “The Climate of Russian Seas and
Key Areas of the World Ocean” that represents the hydrometeorological and hydro-
physical conditions of the Baltic, Barenc, Japan, Okhotsk, Caspian and the Black seas.
The forming of a uniformed database of ground-based meteorological measurements of
Russian Antarctic stations for the whole period of instrumental measurements was
completed. The parameters of Arctic climate reactions to the change of greenhouse
gases concentration in the atmosphere were determined on the basis of various climate
models and field data. The monitoring of arctic ecosystems was organized on several
field stations. The estimations of future climate changes caused by the increasing
concentration of greenhouse gases in the atmosphere on the Russian territory and
border regions in the 21st century were also conducted. The first electronic version of
scientific and applied reference book on climate of Russia as well as series of regional
climate reference books were prepared.

The scientists of Roshydromet take part in scientific and research projects of
climatologic programmes of the WMO, UNESCO, UNEP and in the work of IPCC.

3. Cooperation with consumers. One of the Roshydromet objectives is to assist the
efficiency of economic activities in climate-dependant sectors of economy (aviation,
maritime and river transport, energy, agriculture, construction, etc.) through the
representation of extensive meteorological and climatological products and specialized
services. For this purpose Roshydromet in association with various interested
organizations — consumers of weather-climatic data — carry out scientific research. In
2006 the assessment of possible impacts of climate change for the technical systems
(construction, energy, heat and power sector, transport) and households in the 21
century was conducted. The modern technology of providing the technical sectors of
the economy with specialized climatic information was developed. Roshydromet
conducts meetings and seminars devoted to such issues as improving and upgrading of
the specialized hydrometeorologic services to the economy sectors, including the
climatic information, on the regular basis. Such meetings are usually dedicated to the
information products, which may be presented by Roshydromet in order to minimize the
climatic risks for production activities in these sectors of the national economy. In 2006
the conference “The Specialized hydrometeosurvey for the oil and gas sector” took
place in Arkhangelsk (http://www.sevmeteo.ru/news/2007/07/03/641.shtml).

New areas of employment, where the need for climatic information is evident, appear in
the Russian Federation. These fields are tourism and insurance, however the distinct
informational products are still at the stage of research. In September 2007 the
conference on climate change and adaptation was held in Nizhniy Novgorod, the main
issues for discussion were the regional aspects of adaptation to the climate changes by
the example of Nizhegorodskaya oblast.

4. Cooperation with the mass media. Traditionally, the NHMS have tight
interconnections with the mass media, and thus have a unique role in spreading
knowledge about the climate via press, radio, television and internet. Roshydromet
regularly holds briefings and round-tables on the various aspects of climate change,
realization of the UNFCCC and Kyoto Protocol in the Russian Federation, participates
in similar events held by other organizations. In 2006-2007 Roshydromet hosted the
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regional briefing on the IPCC Fourth Assessment Report. The articles of the leading
scientists of Roshydromet are regularly published in the press.

5. Capacity-building. Education and training. Roshydromet has a long-term
cooperation with the institutes of higher education, where specialists-climatologists are
trained. Students of Roshydromet organizations attend special trainings. Specialists of
Roshydromet improve their professional skills and knowledge in the field of climatology
in the institute of improvements of professional skills of Roshydromet
(www.meteorf.ru/srv/ipk/index.htm) as well as in 12 post-graduate SRIs.
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PAPER NO. 9: UZBEKISTAN

The view of the Republic of Uzbekistan
on how the WM O Member States could contribute
to improved under standing of current and historical climate and itsimpacts

The Republic of Uzbekistan supports the activities of the UNFCCC Secretariat on the
implementation and further development of the Nairobi work program on impacts,
vulnerability and adaptation to climate change.

As WMO Member State the Republic of Uzbekistan can contribute to improved
understanding of current and historical climate and its impacts by the following means:

e restoration, updating and equipping with the up-to-date instruments and
equipment of the existing network of hydrometeorological observations at the
national level and improvement of collection, management and use of data at the
regional level. As the main water resources have transboundary structure and the
snow reserves data requests for water forecasts in region then the regional
exchange with observation data is needed. Realization of all these measuresin the
required scope is feasible only with the foreign financial investments;

e removing of identified gaps and lacks in data of observations and carrying out the
activities on preservation and restoration of data which require the analysis of data
of previous years using metadata for the completing of observation data records.
This work can be done in the framework of specia project as it requires scientific
development work for the creation of methodological base;

e completing satisfaction of the stakeholders needsin data which is feasible with
creation of the regional data bases (data subjected to international exchange via
WMO should be accessible in the regions online);

e capacity-building, both methodically and practically, creating methodological
principles of the up-to-date data collection and storage and the technical support of
its realization. The practical way means of national capacity-building of the
qualified experts until the international class which is feasible by the organization
and conduction of the training courses for the upgrading of qualification with the
application of the best practice and advanced experience in the field of data
management for the specialists of the national hydrometeorological services.

The improved under standing of current and historical climate and its impacts by the
specialists of the national hydrometeorological services will be facilitated by the possibility
of their participation in the international regional projects with involvement of data of the
social-and-economical consequences of climate variability and dangerous phenomena
related to climate. We think that it is expedient to provide for the overall support to the
projects of «Case Study» type with special emphasis on the studying of the social-and-
economical consequences of climate change.
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PAPER NO. 10: GLOBAL CLIMATE OBSERVING SYSTEM
The Role of Observations in Support of Adaptation:
The GCOS' Contribution to the Nairobi Work Programme
(In Cooperation with the WCRP and WMO)

Executive Summary

Adequate high-quality observations of climate and climate-related variables are essential if
adaptation to climate change is to be based on deliberate planning leading to better adaptation
policies. Good observations acquired over extended periods make possible an understanding
of the frequency of extreme events as well as average climate conditions. They thereby
contribute to better planning and decision making related to agriculture, coastal zone
management, water resources management, health, tourism, and disaster risk management.

Observations also play a key role in initializing models to enable weather forecasting and longer
range statistical predictions of seasonal, inter-annual, and decadal climate. While observations
provide a factual basis for assessing current climate change and an indication of shorter term
future change, climate models provide a basis for improved guidance and an ability to assess
possible climate change over longer time scales. Global climate models are vital because a
global scale is essential to represent the complex interactions and processes of the climate
system. Regional models using boundary conditions derived from global models are an
important supplement, as they provide much higher resolution projections about changes at the
regional and national scales at which adaptation responses will be considered. Statistical
downscaling models are another way to provide the needed regional detail and are viewed by
some as currently a more reliable approach. Such models can, however, only be used when
detailed regional observations are available. Thus, regional models--and adaptation responses-
-require denser observing networks than needed for global models. The companion paper
submitted by the World Climate Research Programme (WCRP) discusses in more detail the
issues and needs related to using regional models and other downscaling techniques for
providing greater spatial detail in climate projections.

Whether in conjunction with models or otherwise, an important GCOS objective is to ensure
that climate observations are used to maximum benefit to support adaptation. At the present
time, in many countries neither the quality nor quantity of observations needed by global and
regional models is adequate to support and verify climate models so as to allow the reliable
projections needed for adaptation purposes. In order to meet adaptation needs, models will
need to be improved and observation networks and data use will need to be strengthened,
especially in vulnerable areas.

To address the need for observations required for adaptation under the Nairobi Work
Programme, the GCOS Steering Committee recommends the development and implementation
of a programme of regional workshops concerned with three important linked activities. A
series of three workshops in each of ten regions would be organized to take these activities
forward. The first activity would assess the adequacy of global and regional climate
observations for determining regional climate trends and for adaptation planning. The second
would use the available observations to evaluate the adequacy and reliability of regional climate
models for adaptation needs and provide qualified projections of likely future changes in climate
at the regional level. And the third, which would include policy-level representation, would
consider the assessments provided by the first two workshops and provide advice on how
model outputs could best be used to develop effective adaptation strategies. These activities
are discussed in more detail in the final section of this paper.

! See Annex for background on the Global Climate Observing System (GCOS).
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The proposed programme of activities is aligned with the mission of GCOS to promote the
availability and quality of climate observations needed to support research and the provision of
climate services. Since observations, research, and services are interlinked, a joint programme
is suggested involving GCOS, the World Climate Research Programme (WCRP), and the
WMO World Climate Programme (WCP). This programme would, in addition, draw on the
expertise of key interested bodies, such as the main numerical modeling centres. Other key
participants, including space agencies and global data analysis centres, would be engaged in
ensuring that the best possible data are available to support the programme. The
UNFCCC/SBSTA may wish to be directly involved in helping to organize the final set of
workshop activities, which would be more policy-oriented, and which would consider possible
adaptation responses to expected regional climate change. The GCOS Steering Committee
believes that this activity would help ensure attention to observation and data record needs,
make available the latest climate projections, provide research programmes with advice on
model limitations, and give an improved regional understanding of, and capability for, using
both data records and model projections in support of adaptation planning.

1. The Need for Climate Observations for Adaptation

The issue of adaptation to climate change is not new,” and, as the inevitability of man-made
climate change has become more certain, it has become increasingly important to the
achievement of the ultimate objectives of the UNFCCC. It is now recognized that the Earth’s
climate is generally warming and is likely to continue to warm. Hence adaptation to climate
change will be necessary no matter how successful countries are at reducing greenhouse gas
emissions. Mitigation and adaptation are now seen as necessary and complementary
approaches to dealing with the challenge of climate change.

Climate information, such as precipitation and land cover data, is essential for planning
purposes in a wide variety of human activities. These include water resources management,
agriculture, energy supply planning, and planning involving the built environment. Moreover,
climate information is essential for optimal economic development even in the absence of a
human impact on climate. For example, it is evident from the impacts associated with current
climate that many societies are not well organized to cope with extreme events such as
droughts and floods. Added to the challenges to planning posed by the current natural climate
and its variability, societies now face the challenge of adapting to a changing climate.

Both natural and human systems will be required to adapt to climate change. Societies and
nature may have to cope with various changes, including rising sea levels, more frequent or
intense droughts and floods, periods of extreme temperature, and precipitation. The
consequences may include changes in water supplies; impacts on agriculture, human health,
and energy production; disruption of ecosystems; and changes in many climate-sensitive
natural resources.

Good observations acquired over extended periods make possible an understanding of both the
frequency of occurrence of significant extreme events and also the identification of climate
trends in such extremes and in average conditions. Thus, if current climate trends are
continued, these observational records provide an important basis for considering short term
adaptation. In contrast, climate models provide a basis for improved guidance and an ability to
assess possible climate change over longer time scales. The use of climate models does not,
however, reduce the need for observations. The observational climate record is essential to

2 See, for example, U.S. Congress, Office of Technology Assessment, Preparing for an Uncertain Climate (Washington, DC:
U.S. Government Printing Office, October 1993).
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underpin climate models and, where that observational record is lacking, the information on
both the planning needs in the current climate as well as measures of the reliability of
projections of climate will also be lacking. Thus, in order to understand and adapt to these
potential changes, there is a need to ensure an adequate quantity and quality of climate
observations. Without adequate climate observations, confidence in future projections is limited
and substantial resources could be wasted by implementing adaptation policies that may prove
unreliable. Additionally, without planned adaptation and development of appropriate strategies
that build in societal resilience to climate perturbations, disruptions and losses from extreme
events can be expected to rise steadily. The African Development Bank, the World Bank, and
others have already recognized the potentially significant costs associated with either a failure
to respond to climate risk or with responding inappropriately, and these organizations are
beginning to consider how to “climate proof” their investment portfolios.

The management of current climate risks and adaptation to climate change are thus intimately
linked: both require the same high-quality data. It is evident that many countries lack the
capacity to manage current climate risks effectively. They lack adequate historical records, and
many of the historical climate records they possess are not computerized, and thus effectively
unavailable for use. It is equally clear that these countries may not be able to devise effective
strategies to adapt to future climate change because of the lack of the available data records to
support the development and verification of the models needed to provide future climate
projections. The GCOS Second Adequacy Report® sought in its chapter on the scientific
rationale to explain these issues and to consider overall needs for climate observations in
support of the UNFCCC. The Implementation Plan for the Global Observing System for
Climate in Support of the UNFCCC® (IP) considered all UNFCCC needs for systematic
observation, including the support to adaptation noted here, and provided a plan for meeting
them. This plan notes that regional models and adaptation strategies require denser observing
networks than needed for global models, but that the measurements needed on a regional
scale can be limited to those variables of direct relevance to climate impacts. As noted in the
IP, adequate observations of both global and regional scales are equally essential for use in
weather and disaster warnings and in supporting other environmental services that allow
society to best cope with the prevailing climate.

It is also important to mention the use of the same observations in initializing models to enable
weather forecasts and extended-range statistical forecasts of seasonal, inter-annual, and even
decadal variations in climate. Significant economic value is associated with planning that is
based on weather and longer period forecasts. The global exchange of data to support such
forecasts and the international dissemination of the resulting forecasts are primary functions of
the WMO. The adverse affects of longer time scale climate change will often be felt through
extreme weather events, and such forecasts allow important short term actions to avoid some
of the impacts of these events.

2. Climate on Global and Regional Scales

The climate in any region is the result of a complex set of processes taking place in the global
climate system that involves the atmosphere, the land surface, and the oceans. The starting
point for climate projections is thus usually a global model. The check on the ability of global
climate models to represent the earth system involves inevitably global scale measurements of
all 44 Essential Climate Variables (ECVs) considered in the Implementation Plan for the Global
Observing System for Climate in Support of the UNFCCC. This ability to verify the performance
of global models over as long a time scale as possible is critical, and, in regions where this

% Global Climate Observi ng System, Second Report on the Adequacy of the Global Observing Systems for Climate in Support of
the UNFCCC (GCOS-82) April, 2003.

* Global Climate Observing System, Implementation Plan for the Global Observing System for Climate in Support of
the UNFCCC, (GCO0S-92), October 2004.
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global scale check on past model performance is not possible or where it suggests errors, the
basis for projections is lacking.

Global models further enable the synthesis of observations through data assimilation into
physically consistent gridded products. With initial conditions, these can be used to give
predictions of seasonal climate variations that are of value in tactical responses to climate
extremes.

In most regions of the globe the climate varies on shorter length scales than those described in
current global models, and this is especially so in regions containing coast lines, large water
bodies, and mountains. The finer scale regional projections that deal with these features and
are needed for adaptation are usually provided through the use regional models, “statistical
downscaling” models, or (ideally) both. Regional models are dependant on global models for
their large-scale patterns of change but add much higher resolution model responses to
regional geographic features. The projections of regional models, like those of global models,
need verification over the past century and especially over recent decades. Statistical
downscaling models require good regional data on key atmospheric surface variables to
establish past relationships between atmospheric observation analyses and then use these
relationships with global model projections to add the regional details. This approach provides
an important alternative to regional models and is viewed by some as currently a more reliable
approach. Such models are also recommended as an additional check on results from regional
models but can, however, only be used when detailed regional observations are available.
Furthermore if such data are not available, then although regional models can be applied, they
cannot be adequately verified. With both approaches, good regional observations are
fundamental to achieving regional projections that can be viewed with any confidence.

For the purposes of achieving regional projections the ideal of detailed measurement and use
of all ECVs on a fine regional scale may be too challenging to achieve in most regions and
perhaps is not cost effective. The hope is that measurement of a smaller number of key
variables on finer national and regional scales will suffice and will be realistically attainable by
all countries. These include the key atmospheric surface variables, such as precipitation,
temperature, humidity, and wind speed and direction; ocean features such as sea surface
temperature, sea ice, and sea level rise; and a range of terrestrial variables, such as land
cover, streamflow, and glacier characteristics. In the case of ocean and terrestrial variables this
need for detail also applies to global scale needs. It is fortunate that satellite observations, if
maintained, should, with needed in situ support, meet some of the needs. In the case of the
key atmospheric surface variables in situ measurements are essential and cannot be replaced.
In view of these needs, it is unfortunate that, in many developing countries, capacity remains
deficient for undertaking the needed observations in sufficient quantity and quality and for
transforming them into records that can meet regional model verification needs. The
deficiencies are both in the recovery of irreplaceable historical records, in the adequacy of
current observing systems, and in data archiving and access capabilities. These deficiencies
are in urgent need of remediation if the Nairobi Work Programme is to succeed.

The Global Climate Observing System (GCOS; see Annex) has a special role to play in helping
to ensure that the observations necessary to adapt to climate change, and thus to promote
sustainable development, are available. The GCOS is built on the WMO World Weather Watch
(WWW), the WMO Global Atmosphere Watch (GAW), the Global Ocean Observing System
(GOOS) led by the Intergovernmental Oceanographic Commission (IOC), and the Global
Terrestrial Observing System (GTOS) led by the Food and Agriculture Organization (FAO). It
supports the World Climate Research Programme (WCRP), which promotes research into how
to optimize and utilize observations and analyze them into gridded fields appropriate for use as
initial conditions for model-based projections. Research into improved models, data
assimilation, observation simulation experiments, data processing, and model validation and
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improvement will help in the development of new products for routine use. The GCOS also
supports the World Climate Programme (WCP), which is implemented through WMO
constituent bodies, such as the Commission for Climatology, to assist National Meteorological
and Hydrological Services in maintaining the end-to-end process of data collection, data
management, product generation, and service provision. °

3. Adaptation, the UNFCCC, and Systematic Observation

Article 4 of the 1992 UN Framework Convention on Climate Change (UNFCCC) commits
Parties to the Convention to cooperate in preparing for adaptation to the impacts of climate
change. In December 2004, however, the Conference of the Parties (COP) requested its
Subsidiary Body for Scientific and Technological Advice (SBSTA) to develop a structured five-
year programme of work on impacts, vulnerability, and adaptation to climate change (Decision
1/CP.10). This programme was adopted at COP-12 in November 2006 and renamed the
Nairobi Work Programme in honor of the city in which it was approved.

The 2006 Nairobi Work Programme identified data and observations as one of the nine areas
of work related to adaptation needs to be undertaken in the next five years and indicated that
activities in this area were to be undertaken in line with the objectives in the Annex to Decision
2/CP.11. A related area of work included in the Nairobi Work Programme addressed climate
modeling, scenarios, and downscaling.

In the data and observations section of the Nairobi Work Programme GCOS, WMO, and other
relevant organizations were specifically invited to indicate “how their work could contribute to
improved understanding of current and historical climate, and its impacts, including the
identification of gaps and deficiencies in data and observations, stakeholder data and capacity
needs, especially at regional and national levels, and ways to improve technical infrastructure.”
In the climate modeling, scenarios, and downscaling section, relevant organizations were asked
to provide similar information, e.g., on how their work contributed to the development,
availability and use of climate models, and development of, access to, and use of, climate
change scenarios, especially those that provide subregional and regional specificity, including
data downscaled from general circulation models.

4. The GCOS Strategy and Interaction with the UNFCCC

The GCOS strategy is to build on and strengthen climate-relevant observing systems. The
GCOS Secretariat’ seeks to initiate and facilitate activities, especially in developing countries,
that lead to improvements in undertaking and making use of climate observations. In recent
years, the GCOS Secretariat has undertaken several major initiatives both in line with this
strategy and responsive to the needs of the UNFCCC. The GCOS Steering Committee
delivered the first and second reports on the adequacy of the global observing systems for
climate in 1998 and 2003, respectively, and prepared the IP in 2004 in response to the needs
identified in the Second Adequacy Report. These documents were prepared in cooperation
with the sponsors of GCOS and other GCOS partners and benefited from open review and
comments through the UNFCCC SBSTA. The GCOS Steering Committee also oversaw the
execution, at the invitation of the COP, of the GCOS Regional Workshop Programme (RWP)
between 2000 and 2006.

The IP focuses on global-scale actions needed to improve global observing networks
measuring 44 ECVs in atmospheric, oceanic, and terrestrial domains. For the key networks
concerned, it also notes the additional regional observation needs that are important to impacts

® See World Meteorological Organization, Climate Information for Adaptation and Development Needs, WMO No. 1025, 2007.
® |n this document, the term GCOS Secretariat is used to denote the actions of the GCOS Secretariat working under the guidance
of the GCOS Steering Committee with assistance from panel members, experts, and national representatives.



-60 -

and adaptation. Overall, some 131 needed actions are specified, and Parties and coordinating
bodies with particular responsibilities are identified. If the IP is fully implemented,7 those global
observations of the ECVs, and their associated products, will be available to assist Parties in
meeting their responsibilities under Articles 4 and 5 of the UNFCCC. Implementation of the IP
will also provide many of the essential observations needed by the World Climate Research
Programme and Intergovernmental Panel on Climate Change, including those needed for:

e Characterizing the state of the global climate system and its variability;

¢ Monitoring the forcing of the climate system, including both natural and anthropogenic
contributions;

e Supporting attribution of the causes of climate change;
Supporting prediction of global climate change; and

¢ Enabling the characterization of extreme events important in impact assessment, the
assessment of risk and vulnerability, and adaptation.

The actions in the plan have been adopted by many subsidiary bodies of the GCOS sponsors
and by other partners, and some encouraging progress has been made. Progress in ensuring
coverage in developing countries has also occurred but remains perhaps the greatest
challenge.

The GCOS RWP was supported by the Global Environment Facility (GEF), the United Nations
Development Programme (UNDP), and contributions from a number of developed countries. It
was designed to bring together key stakeholders in developing regions to both explain
observation related needs and benefits and to facilitate the establishment of Regional Action
Plans (RAPs). In all, ten regionally-endorsed RAPs were completed with the assistance of the
GCOS Secretariat. Although the primary focus of the RAPs is on needed improvements in the
components of global-scale networks within each of the ten regions, the RAPs also address
more region-specific concerns and recognize the importance of improving observations for
regional as well as global needs. Although some valuable progress has been made to date,
most of the observing system improvement projects contained in the RAPs have not yet been
implemented, or have been implemented only in piecemeal fashion, due to lack of resources.

The Climate for Development in Africa Programme (ClimDev Africa), the first major follow-up
initiative to the GCOS Regional Workshop Programme, was envisaged originally as an initiative
to mobilize the resources needed in Africa to implement the several GCOS RAPs for African
subregions. In working with development partners, however, as well as with sectoral users of
climate information, the programme has evolved into an integrated programme addressing
needs in four separate but associated areas: climate observations, climate services, climate
risk management, and national policies related to climate in Africa. The ultimate objective of
the programme is to promote sustainable development and achievement of the Millennium
Development Goals (MDGs) through better management of climate risks. Implementing
improvements in climate observing networks at both global and regional scales is fundamental
to, and underpins, the three other programme elements. Thus, improved observing networks
will enable the development of improved sector-specific climate services, including more
reliable climate projections. Improved regional climate projections will assist climate risk
management and more effective adaptation to climate change. Establishing strengthened
observing networks in other regions through development of initiatives similar to ClimDev Africa
is part of the long-term GCOS strategy. These will both help to implement the priority needs set
out in the GCOS Regional Action Plans and respond to observational requirements for
adaptation.

! Although progress on measuring many ECV's has been made, estimates of the annual incremental costs to fully implement all
actions amount to over $630 million.
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The proposed initiative described in the final section of this document is consistent with the
overall GCOS strategy and the respective strategies of the WCRP and the WCP. It also
encourages those actions in the IP with particular relevance for adaptation, and is a logical
follow-on activity to the GCOS Regional Workshop Programme.

5. The Actions Needed

Actions needed to support reliable model projections of climate that can assist climate risk
management and adaptation planning fall into three broad classes:

1. Support for GCOS global-scale networks. Adequate global-scale data are required
for testing and verification, and thus improvement of global climate models. The output of
global models is subsequently required to drive regional models. All Parties to the UNFCCC
benefit by ensuring that sufficient global data are available to allow global models to produce
reliable projections of future climate.

2. Support for additional finer scale networks dealing with variables critical for
adaptation. In particular, support is needed for regional and national meteorological
networks for obtaining precipitation, temperature, humidity, wind speed, and other
adaptation-related data at high frequency. These data form the basis of the description of
prevailing climate and the record of past climate.

3. Support for analysis and research leading to more reliable model results, particularly
at regional scales, and for effective use of such results in adaptation policy development.
Analysis and research is needed in at least four related activities:

e In placing historical climate records in computer readable form and extending
existing observation time series;

¢ In recovering and reprocessing of historical observations to create reliable climate
data records;

¢ In the improvement and application of regional models and the use of data to verify
models and in the application of statistical downscaling models;

¢ In the use of model outputs in practical applications.

It is evident that improvements in global and regional networks (classes 1 and 2 above) will be
advanced through vigorous commitment to the Implementation Plan for the Global Observing
System for Climate in Support of the UNFCCC and of GCOS Regional Action Plans. The
Implementation Plan works with the mandates and responsibilities of the various bodies which
coordinate the activities of individual countries in implementing and operating the respective
observing systems. These include the WMO Global Observing System, the IOC-led GOOS,
and the FAO-led GTOS. These key observations, if fully provided, would provide benefits not
only to adaptation, but also to the many other applications which they serve, such as weather
forecasting and ocean and terrestrial environmental services. These additional application
areas are indeed in many cases the most immediate users of the data.

The willingness to make global scale data available for research use is implicit in the above
needs. This availabilitg/ of global data has improved slowly, but, as noted in a recent GCOS
report to the UNFCCC," it remains less than adequate.

As with global-scale data, regional and national data should also be available for research and
analysis if regional model development and projection is to progress. Pragmatically, progress

8 See Global Climate Observing System, Analysis of Data Exchange Problems in Global Atmospheric and Hydrological
Networks, GCOS-96, February, 2005.
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and improvement is still possible with regional models using data from only those regions for
which they are made available. However, in regions in which Parties do not make regional data
records available, there is a risk that climate modellers will not be fully aware of regional scale
deficiencies. All Parties are therefore encouraged to make their data available. At the least, it
is vital for Parties not sharing data to undertake their own verification of output from models in
their region and advise modellers of any limits that may be identified. Verification is, however, a
matter for careful checks on the data records and the statistical reliability of the comparisons
that can be made. Open research community use of data is best. The general actions
discussed in this section lead to some specific recommendations in the final section.

Specific Recommendations

Support for achieving the needed improvements to climate observations would be assisted by
rigorous assessment of the value of observations for use in adaptation applications. The RWP
has built useful planning around such needs but did not have the scope to significantly
strengthen capacity in the use of the data.

Given this background and the need to consider adaptation, consideration should be given to
the establishment of a workshop programme concerning the use available records in the
assessment of global and regional projections of climate. Such a programme would be of great
value to policy and planning activities in each region. It would serve to provide information of
immediate use in adaptation. An inevitable and important consequence of this work would be
an assessment of the adequacy of currently available climate observations. The workshop
programme would thus encourage needed improvements in global and regional observing
networks, the rescue of existing historical data that are not now in useable form, and the free
exchange of data for adaptation and other climate purposes. Activities would build on the
previous GCOS Regional Action Plans and on such progress as has been possible to date. A
key benefit to each region would also be improved capacity to use model based outputs in
designing effective adaptation strategies. The scope of the overall activity extends beyond the
remit of GCOS, and GCOS is pleased to have been able to develop this proposal in
cooperation with WCRP and WCP. The GCOS, WCRP, and WCP secretariats have made a
concerted effort to develop an integrated programme of activities, as is reflected in the
companion WCRP paper focusing on climate modeling, scenarios, and downscaling.

This approach would require a significant, multi-year effort, to be carried out at the regional
level. The effort could consist of three workshops in each of ten regions.®

The first workshop, which would be carried out under the primary management and
coordination of GCOS and in collaboration with WCRP and WMQO’s WCP, would:

a) Assess the adequacy of national and regional networks for detection of climate
variability and trends and use available national and regional records, and available
global assessments of climate change, to help provide an assessment of regional
climate change;

b) Assist developing countries and regions to assemble the available regional climate
records required for the verification and use of regional climate and statistical
downscaling models (this would include regional meteorological data for the past few
decades and relevant satellite data, including information on aerosols, sea surface
temperature, sea ice, land cover, and albedo);

c) Assess data deficiencies and the difficulties and weaknesses of regions to provide the
required regional and global data, thus following up the GCOS Regional Workshop
Programme to secure initiation of needed observations and data records; and

® The regions could be the same ten regions addressed in the GCOS Regional Workshop Programme.
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d) Encourage the recovery of available valuable historical data that are not in a form
useable by global and regional models.

The second workshop, which would proceed under the primary management and coordination
of the WCRP, with contributions from WCP and GCOS, would:

a) Use the assembled climate records from the first workshop and work with regional
experts in all regions to help assess the capability of regional models to simulate the
climate record to the present day; and

b) Use available regional models and, when practical, statistical downscaling models (and,
implicitly, results from global models) to undertake projections of climate change in each
region and use the evidence of model performance over past decades to qualify the
reliability of these projections.

Organization for the third and final workshop would need wider representation and would need
to involve experts from the GCOS, WCRP, WCP, and SBSTA communities in particular. It
would be policy oriented and would bring together representatives of the user community and
impact and adaptation experts to:

a) Consider how global and regional climate projections and their qualifications could best
be used to develop effective adaptation strategies; and

b) Build regional capacity to use climate model projections in the design of adaptation
policies.

From the perspective of GCOS it is considered that this activity would help ensure attention to
observation and data record needs, make available with qualification the latest climate
projections, provide research programmes with advice on model limitations, and give an
improved regional understanding of, and capability for, using both data records and model
projections in supporting adaptation. While the GCOS, WCRP, and WCP communities have
expertise to contribute to these needs, implementation of this programme will not be possible
with available resources. As with the GCOS regional workshops, this programme will require
the provision of financial or other assistance. The GCOS, WCRP, and WCP Secretariats would
welcome being involved in the elaboration and implementation of this programme and/or of
other activities that respond to the needs of the Nairobi Work Programme.



-64-

ANNEX

The Global Climate Observing System (GCOS)

The mission of GCOS is to ensure the availability and quality of the atmospheric, oceanic, and
terrestrial data needed for climate system monitoring, research, prediction, impact assessment,
and response actions. Such data, obtained both in situ and from space, are required by a wide
variety of users for:

Climate system monitoring;

Climate change detection and attribution;

Research to improve understanding, modelling and prediction of the climate system;
Operational climate prediction on seasonal-to-interannual timescales;

Assessment of the impacts of, and vulnerability and adaptation to, natural climate
variability and human-induced climate change;

e Applications and services for sustainable economic development; and

¢ Requirements of the UNFCCC and other international conventions and agreements.

GCOS is sponsored by the World Meteorological Organization (WMO), the International
Oceanographic Commission (IOC) of UNESCO, the United Nations Environment Programme
(UNEP), and the International Council for Science (ICSU). The GCOS programme is being
progressively implemented by its sponsors through coordination and strengthening of the
climate-relevant components of their individually and jointly sponsored observing systems.
These systems include WMQO’s World Weather Watch and Global Atmosphere Watch and the
jointly sponsored Global Ocean Observing System (GOOS) and Global Terrestrial Observing
System (GTOS). For satellite observations, the Committee on Earth Observation Systems
(CEOS) and the Coordination Group for Meteorological Satellites (CGMS) play an important
coordination and facilitation role in GCOS implementation. The GCOS Steering Committee and
Secretariat participate in the Group on Earth Observations (GEO) mechanism to ensure the
coordinated development of GCOS as part of the Global Earth Observation System of Systems
(GEOSS).

The observing systems that comprise GCOS operate and serve climate observing needs at
global, regional, national, and local scales. These needs for the Essential Climate Variables
(ECVs), identified in the Implementation Plan for the Global Observing System for Climate in
Support of the UNFCCC (IP), are in turn used to support the many climate and climate-related
products that are needed for the wide range of climate and other applications in numerous
climate-sensitive socioeconomic sectors. The GCOS Secretariat aims to facilitate actions that
help developing countries establish and use the observations needed to support achievement
of the Millennium Development Goals.

The overall guidance for the development and implementation of GCOS is provided by a
Steering Committee which advises the GCOS sponsors and those responsible for their
component systems and programmes. It is assisted by three scientific panels (focusing on
atmospheric, terrestrial, and oceanic observations respectively) and a small Secretariat. A key
challenge in the GCOS strategy is to mobilize resources to address the considerable observing
system needs in all countries. It will be primarily at the national level that the GCOS will need to
be implemented if the adaptation agenda is to succeed.
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PAPER NO. 11. GLOBAL TERRESTRIAL OBSERVING SYSTEM
Global Terrestrial Observing System
Required Observations of Terrestrial Essential Climate Variables (ECVS)

Submission to the “ Data and Observations’ call of the
Nairobi Work Programme on Impacts, Vulnerability and
Adaptation to Climate Change.

September 2007

Prepared and submitted by the Secretariat of the
Global Terrestrial Observing System (GTOS)

Introduction

The mandate of Work item 2 “Data and observations’, of the Nairobi Work Programme on Impacts,
Vulnerability and Adaptation to Climate Change, is to improve the collection, management, exchange,
access and use of observational data and other relevant information on current and historical climate
variability and change.

Data and observation requirements for climate-related purposes were addressed in the Implementation
Plan for the Global Observing System for Climate in Support of the UNFCCC (GCOS 2004). This Plan
was specifically developed to ensure the availability of global observations of the essential climate
variables and associated data to meet the requirements of Parties of the UNFCCC aswell as other
stakehol ders.

The Global Terrestrial Observing System (GTOS) has supported the preparation and realization of the
GCOS implementation plan, particularly with respect to itsterrestrial component and the 13 terrestrial
Essential Climate Variables (ECVs): Albedo; Biomass; Fire disturbance; Fraction of absorbed
photosynthetically active radiation; Glaciers and ice caps; Ground water; Lake levels; Land cover
(including vegetation type); Leaf areaindex; Permafrost and seasonally-frozen ground; River discharge;
Snow cover, and Water use. Current and historical data and information on these terrestrial aswell as
atmospheric and oceanic ECV s are of fundamental importance, not only for climate change impact
assessment and adaptation but also for related issues such as characterizing the state of the climate
system, predicting future climate change, and enabling the assessment of vulnerability and risk to climate
change.

Through the Terrestrial Observation Panel for Climate (TOPC), ajoint panel of the GTOS and the Global
Climate Observing System (GCOS), support and coordination is being provided to the networks
undertaking in situ observations (refer to www.fao.org/gtos/GT-NET.html). TOPC has also assisted in
the preparation of the systematic observation requirements for satellite-based products for climate
(GCOSs 92).

To aconsiderable extent, the challenges involved in adaptation to climate change concern the terrestrial
domain. Thus, data and observations of the terrestrial ECV's are of vital importance to the Nairobi Work
Programme and related climate change response initiatives but also to various other sustainable
development activities and stakeholders (please also refer to GCOS submission for additional details).
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A framework for terrestrial climate - related observations

Realizing the need to develop appropriate policies to deal with climate change and based upon the GCOS
Implementation Plan, the Conference of the Partiesin its ninth session (Decision 11/CP.9; UNFCCC,
2003) requested the GTOS Secretariat, “in consultation with other international or intergovernmental
agencies, as appropriate, to develop a framework for the preparation of guidance materials, standards
and reporting guidelines for terrestrial observing systems for climate, and associated data and
products’.

In response to this request, analysis has been undertaken to identify the desirable characteristics,
necessary elements, and the stakeholder requirements for an effective framework. Based on existing
practices, several organizational options were identified in two categories: an intergovernmental model
and an international organization model. The identified options build on mechanisms and practices
previously employed to achieve an international consensus on technical matters subsequently to be
adopted, and acted upon, by individual countries. Results of this work were submitted to UNFCCC
SBSTA which include details on (see GTOS 20074): the organizational options for establishing such a
framework; costs of establishing and operating; mechanisms for the endorsement of standards and
guidelines that would be needed for national acceptance and implementation; and an analysis of the
advantages and disadvantages of the various options to allow the adequate appraisal by the stakeholders.

It is evident that such aframework isvital for generating the tools, methodol ogies, data, information and
support required by the UNFCCC in meeting its long-term objective to stabilize greenhouse gas
concentrations in the atmosphere, and for assisting member countries in meeting their requirements when
confronting the effects of climate change. A further definition of the framework will be undertaken after
guidance has been received from UNFCCC COP/SBSTA in December 2007.

Existing standardsfor terrestrial ECVs

At its 23rd Session in Montreal (November 2005), the UNFCCC SBSTA/COP requested the GTOS
Secretariat to “assess the status of the development of standards for each of the essential climate
variablesin theterrestrial domain” to ensure data compatibility between the different data producers and
alowing the development of harmonized regional and global data sets (GTOS 2007b).

The question of standards for the terrestrial ECV's encompasses a very broad spectrum in terms of: (i) the
environmental variables involved; (ii) the geographic coverage and diversity of these variables leading to
different measurement approaches; (iii) the types of documents or formats relevant to the devel opment of
standards (‘ standards’, ‘guides’, ‘protocols’, ‘guidelines’); (iv) the areas in principle requiring
standardization (initial measurements, data processing, analysis, final product); (v) the need for in situ as
well as satellite measurements for most terrestrial ECV's, requiring conceptually different approaches;
and (vi) the number and dispersion of sources where information relevant to ECV standardization may be
generated or archived.

Taking the above into consideration, the GTOS Secretariat, in collaboration with its partners, has
undertaken areview of the available standards, guidelines, measurements and processing protocols
aready being used by national institutions and international organizations. The review has revealed that
few definitive standards exist for the 13 terrestrial ECV's. However, guides, descriptions of measurement
methods, and protocols are available in several cases that describe in detail how a specific terrestrial
variable should be sampled and measured. A status report has been submitted to UNFCCC SBSTA
(GTOS 2007Db).

Actions needed
Given the critical importance of terrestrial ECV s to devel oping appropriate response to global and
regional climate changes, it is evident that the above tasks are necessary to lay the foundation for a
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coordinated approach. However, the key issue is the existence of programmes for the measurement,
archiving, and data analysis that will yield objective information on the response of the terrestrial
environment to climate variability and change. In most cases, these measurements must be made from
satellite platforms and by in situ networks (refer to GTOS 2007b). The challenges in implementing and
maintaining an overall coordinated system are considerable. Currently:

Coordinated action has been taken by the Committee on Earth Observation Satellites (CEOS) in
regards to the satellite components, as reported at SBSTA 25.

Effective use of satellite data requires special in situ measurements to establish the necessary

rel ationshi ps between the radiation measurements and the biophysical surface properties.
Coordinated measurements of this type are only gradually being established, in virtually all cases
as part of research programmes.

Several global in situ networks are operational. However, these networks have not been
established for al the ECVs and, where established, often have incomplete coverage and/or lack
the necessary financial resourcesto meet their objectives. The operation of individual
measurement sites depends on national support which is not always available or assured over
time. The need for increased support to in situ observations has been stated by the COP/ SBSTA
previously, but in reality problems persist.

For most terrestrial ECV s, the generation of data products with information on the changing
terrestrial response to climate presently involves calibration, integration, and analysis of data
from various sources. Intercomparisons of different approaches and strategies, carried out
through workshops, are an important vehicle in this process.

Thus, to ensure the availability of data and information on the terrestrial response to climate, actions are
needed in the following areas:

Coordinated acquisition of satellite measurements of the individual ECV's, building upon the
CEOS progress to date.

Implementation of an international framework for in situ observations (refer to GTOS 2007a).
Increased support by the Parties for making and reporting in situ observations for the terrestrial
ECVs, within the international framework.

Supporting national and international projects, data centres, and other initiatives addressing the
generation of integrated, quality controlled products for individual terrestrial ECVs.

Specific recommendations
To make progress on the above required actions, the GTOS Secretariat recommends that the following
actions are undertaken:

Provide the political and financial support to allow the strengthening of existing in situ
observational networks and the creation of new networks were required. This long term financia
support and political commitment pertains to the five current Global Terrestrial Networks on
hydrology, glaciers, permafrost, rivers, and lakes.

UNFCCC SBSTA to support the development of aterrestrial framework by providing guidance
on its preference on possible options and assisting in the realizing an initial workshop to further
elaborate the desired mechanism.

UNFCCC SBSTA to comment on and endorse the current status of the process and to review the
available standards and generate the support to allow groups of experts (through workshops and
correspondence) to finalize the products and recommendations.

UNFCCC SBSTA to work with GTOS and GCOS on a procedure and funding mechanisms that
recommends identification and selection of current research in situ programmes that are ready to
move into a more sustained routine monitoring network.
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e Increased support of the Parties for coordinated cross — comparison of products which are
approaching an operationally useful status, e.g. land cover, leaf areaindex, and albedo.

Reinforcing observational in situ networks, ensuring data records, maintaining data harmonization and
facilitating data access are all fundamental to achieving such objectives. However, thereis currently a
lack of national engagement and or resources, restrictive data policies, and inadequate national and
international data system infrastructure. There is a need for a clear commitment from all stakeholdersto
commit both individually and collectively to the collection, processing and distribution of the required
observations.

The Global Terrestrial Observing System strongly reaffirms its commitment to support the devel opment
of aterrestrial framework mechanism and to continue collaboration with other partners such as GCOS
and stakeholdersin climate change related activities, including the implementation of the Nairobi Work
Programme. Nevertheless, for any system to be effective there must be the collective support by
governments and international institutions as well as by other stakeholders.
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Prepared by Martin Juckes, on behalf of TGICA and the IPCC Data Distribution Centre, with

contributions from Richard Moss, Tim Carter, Bob Chen, Renate Christ, Xiaoshi Xing, Jean Palutikof
Contact: m.n.juckes@rl.ac.uk, tel: +44 (0) 118 445124

1. I ntroduction

The IPCC contributes to the work of the UNFCCC and any specific work programme established under
any of its subsidiary bodies, such as the Nairobi Workprogramme on Impacts, Vulnerability and
Adaptation to Climate Change (NWP) mainly through the information contained in its assessment
reports, special reports and technical papers. For the NWP information, guidance documents and services
prepared and provided by the IPCC Task Group on Data and Scenario Support for Impact and Climate
Analysis (TGICA) and the IPCC Data Distribution Centre (DDC) established under the TGICA are of
specific relevance and will therefore presented in more detail in this submission.

Further useful information is provided in the Appendices to this document. Thisincludes the approved
outlines of the Working Group | and Il contributions to the Fourth Assesment; within these, much
information useful to the Nairobi Work Programme can be found.

2. Potential contributions of the| PCC TGICA
2.1 Background

The Intergovernmental Panel on Climate Change (IPCC)? Task Group on Data and Scenario Support for
Impact and Climate Analysis (TGICA3; originally known as Task Group on Scenarios for Climate Impact
Assessment - or TGCIA) was established following a recommendation made at the IPCC Workshop on
Regional Climate Change Projections for Impact Assessment (London, 24-26 September 1996). The
mandate of the TGICA* isto facilitate wide avail abi lity of climate change-related data and scenarios to
enable research and the sharing of information across the three working groups of the Intergovernmental
Panel on Climate Change (IPCC). The TGICA disseminates information in support of IPCC work, as
well as IPCC "approved", "adopted," "accepted,” and "supporting" material.

The TGICA established the IPCC Data Distribution Centre (DDC)° in 1998 to facilitate the timely
distribution of a consistent set of up-to-date data and scenarios of changesin climate and related
environmental and socio-economic factors for use in climate change impact, adaptation and vulnerability
(IAV) studies. The intention was that the results of such studies could then feed into the IPCC
assessment process. The DDC is run subject to a governance document® written by TGICA.

! A comprehensive submission by the IPCC and a submission from Working Group 11 (Impacts, Adaptation and
Vulnerability) on their contributions to the Nairobi work programme are available on the UNFCCC NWP website
at <http://unfccc.int/3633.php>.

2 http://www.ipce.ch/

% http://ipcc-wgl.ucar.edu/wgl/wgl_tgicahtml

* http://www.ipcc-data.org/docs' TGICA_Mandate 031207.htm

> http://www.ipce-data.org

® http://www.ipcc-data.org/docs TGICA_DDC_Governance 031907.htm
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The DDC was originally a shared operation between the Climatic Research Unit (CRU) in the United
Kingdom and the Deutsches Klimarechenzentrum (DKRZ) in Germany. In 2003 athird centre, the Center
for International Earth Science Information Network (CIESIN) in the USA, joined the DDC
collaboration. From February 1st, 2007, the British Atmospheric Data Centre (BADC) has replaced CRU
as the United Kingdom partner.

The data provided on the DDC are accompanied by full documentation as well as separate guidelines on
their potential application. Together with the ongoing work of the TGICA (including development of the
DDC, IPCC-endorsed Workshops and other cross-Working Group IPCC discussions), these would appear
to be highly relevant activities for supporting the aims of the Nairobi Work Programme.

2.2. Data and observations
Improving collection, management, exchange, access to and use of observational data and other
relevant information on current and historical climate variability and change.

Observed climate data. The impacts of projected changes should be interpreted in the context of observed
climate variability. The IPCC DDC provides monthly decadal (get_10yr means7) means from 1901-910
up to 1981-1990 for these key fields: mean temperature, diurnal range, maximum temperature, minimum
temperature, precipitation, wet days, vapour pressure, cloud and frost days. For convenience, these data
are also available as 30-year means (get_30yr meanss).

Observed impacts. The TGICA hasinitiated an effort to document methods of assessing observed
impacts and improve access to key datasets on observed impacts through the DDC

Multidisciplinary data archive management. Climate change poses challenges, which can only be
answered by scientists working across the traditional boundaries between natural science, environmental
science, social science, engineering and economics. Thisincludes the exchange and integration of data
across these boundaries and making the resulting interdisciplinary data and information products
accessible and usable. The DDC supports this important function.
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Appendix A: TGICA membership

Co-Chairs

Jose Marengo, Brazil
Richard Moss, USA

Members

Knut Alfsen, Norway

Nigel Arnell, UK

Elaine Barrow, Canada*
Timothy Carter, Finland

Seita Emori, Japan

Xuegjie Gao, China

Ayman Farid Abou-Hadid, Egypt
Bruce Hewitson, South Africa
Tom Kram, Netherlands

Emilio La Rovere, Brazil

Rodel Lasco, Philippines

Ilena Mares, Romania

Linda Mearns, USA

John Mitchell, UK

Anthony Okon Nyong, Nigeria
Hugh Pitcher, USA

Bernard Seguin, France

Serguei Semenov, Russian Federation

*Brad Bass, Canada, is currently substituting
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Ex-Officio members

Robert Chen (DDC, CIESIN)

Martin Juckes (DDC, BADC)
Michael Lautenschlager (DDC, MPI)
Martin Manning (IPCC, WGI TSU)
Leo Meyer (IPCC, WGIII TSU)

Jean Palutikof (IPCC, WGII TSU)

Support

Kristen Averyt (IPCC, WGI TSU)
Claire Hanson (IPCC, WGII TSU)
Paul Van Der Linden (IPCC, WGII TSU)

Table 1: Institutions contributing climate projectionsto the IPCC 4th Assessment Report
Institution Country
Beijing Climate Center China
Bjerknes Centre for Climate Research Norway
Canadian Center for Climate Modelling and Analysis Canada
Centre National de Recherches Meteorol ogiques France
Commonwealth Scientific and Industrial Research Organisation Austraia
M ax-Planck-Institut for Meteorology Germany
Meteorological Institute, University of Bonn Germany
Meteorological Research Institute of KMA Korea
Model and Data Group at MPI-M Germany
Institute of Atmospheric Physics China
Geophysical Fluid Dynamics Laboratory USA
Goddard Ingtitute for Space Studies USA
Institute for Numerical Mathematics Russia
Institut Pierre Simon Laplace France
National Institute for Environmental Studies Japan
Meteorological Research Institute Japan
National Centre for Atmospheric Research USA

UK Met. Office UK
National Institute of Geophysics and V olcanology Italy
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Forcing scenarios

COMMIT

Anthropogenic forcing held constant and AD2000 levels.

PICNTL

No anthropogenic forcing

20C3M

Forcings, natural and anthropogenic, representing the 20" century

A2

SRES scenario A2

Al1B

SRES scenario A1B

Bl

SRES scenario B1

1PCTO2X

Increasing anthropogenic forcing 1% annually from AD2000 until it doubles,
thereafter held constant.

1PCTO4X

Increasing anthropogenic forcing 1% annually from AD2000 until it quadruples,
thereafter held constant.

Table 3:

The chapters of the Working Group | contribution to the IPCC Fourth Assessment

CoNOORA~MWDNE

Historical Overview of Climate Changes Science

Changes in Atmospheric Constituents and Radiative Forcing
Observations: Atmospheric Surface and Climate Change
Observations: Changesin Snow, Ice and Frozen Ground
Observations: Ocean Climate Change and Sea Level
Palaeoclimate

Coupling Between Changes in the Climate System and Biogeochemistry
Climate Models and their Evaluation

. Understanding and Attributing Climate Change

10. Global Climate Projections

11. Regiona Climate Projections

Table 4: The chapters of the Working Group |l contribution to the IPCC Fourth Assessment
Section A. ASSESSMENT OF OBSERVED CHANGES
1 Assessment of observed changes and responses in natural and managed systems
Section B. ASSESSMENT OF FUTURE IMPACTS AND ADAPTATION: SYSTEMS AND
SECTORS
2. New assessment methodol ogies and the characterisation of future conditions
3. Freshwater resources and their management
4, Ecosystems, their properties, goods and services
5. Food, fibre and forest products
6. Coastal systems and low-lying areas
7. Industry, settlement and society
8. Human health
Section C. ASSESSMENT OF FUTURE IMPACTS AND ADAPTATION: REGIONS
9 Africa
10: Asia
11: Australiaand New Zealand
12: Europe
13: Latin America
14: North America
15: Polar regions (Arctic and Antarctic)

16:

Small islands
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Section D. ASSESSMENT OF RESPONSES TO IMPACTS

17. Assessment of adaptation practices, options, constraints and capacity
18. Inter-rel ationships between adaptation and mitigation

19. Assessing key vulnerabilities and the risk from climate change

20. Perspectives on climate change and sustainability

Table5: Scenario data held by the IPCC DDC (CIESIN)

The following variables are tabulated as projections from the present to 2100, for arange of scenarios
and using arange of models. More details are available from the CIESIN DDC web-site®.

Primary category Secondary category

Popul ation

GNP/GDP (mex)

GNP/GDP (ppp, 1990 prices)

Final Energy Non-commercial, Solids, Liquids, Gas,
Electricity, Others, Total

Primary Energy Codl, Qil, Gas, Nuclear, Biomass, Other
Renewables, Total

Cumulative Resources Use Cod, QOil, Gas

Cumulative CO2 Emissions

Carbon Sequestraction

Land Use Cropland, Grasslands, Energy Biomass, Forest,
Others, Total

Anthropogenic Emissions (standardized) Fossil Fuel CO,, Other CO,, Total CO,, CH,
total, N,O total, SO total, CFC/HFC/HCFC,
PFC, SFs, CO, NMVOC, NOx

Table6: Baseline socio-economic data held by the IPCC DDC (CIESIN).

Primary category Secondary category

Population and Human Development | Total Pop. 1995; Current Pop. Density (persons’km?) 1995;
Projected Pop. Density (personskm?) 2025; Total Urban
Pop. 1995; Urban Pop. in Coastal Cities 1980

Economic Conditions GDP per Capitain Constant PPP (‘85IN$) 1992; GDP from
Agriculture (%) 1993; GDP from Industry (%) 1993; GDP
from Services (%) 1993; GDP Annual Growth Rate (%)

1993

Land Cover / Use Total Land Area 1993; Arable and Permanent Cropland
1993; Permanent Pasture 1993; Forest and Woodland 1993;
Other Land 1993

Water Water Resources per Capita (m°) 1995; Domestic Annual

Withdraws (%) 1995; Industry Annual Withdraws (%)
1995; Agriculture Annual Withdraws (%) 1995

Agriculture/ Food Irrigated Land 1993; Agricultural Labor Force 1993; Total
Labor Force 1993; Cattle Stocks 1994; Sheep Stocks 1994,
Goat Stocks 1994; Pig Stocks 1994; Equines (horses
/mules/asses) 1994; Buffalo Stocks 1994; Camel Stocks
1994

Energy Total Commercial Energy Consumption (PJ) 1993;

® http://sres.ciesin.org/final _data.html
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Traditional Fuel Consumption (TJ) 1991; Commercia
Hydroel ectric Consumption (PJ) 1993

Biodiversity

Known Mammal Species 1990's; Endemic Mammal Species
1990's; Known Bird Species 1990's; Endemic Bird Species
1990's; Known Plant Species 1990's; Endemic Plant Species
1990's




