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RESEARCH AND SYSTEMATIC OBSERVATION

8.1. General policy on research and systematic

observation

Between 2003 and 2004, the European Commission included in its regular reports on science
and technology indicators ten countries in Central and Eastern Europe that have since joined
the European Union. Data from the 2008-09 report “Beyond the Bloc” show that research
intensity — the percentage of gross domestic product spent on research and development
(R&D) — is in all ten countries below the European average of around 1.8% (for Slovenia —
1.6%; Czech Republic — 1.5%; Estonia — 1.1%; Hungary — 1.0%; others countries under 1.0%).
But there are strong differences within the region. Notable improvements, mainly driven by
the business sector, have been made in the Czech Republic, Estonia and Hungary.

Scientific research projects in Estonia are financed from different financial sources. The instru-
ments of the Estonian Research and Development funding under the Ministry of Education
and Research system are:

. Targeted financing (TF);

o Baseline funding;

o Research grant funding (RGF);

. National research and development programmes;

. Funding of research and development infrastructures.

Targeted financing is determined by the Minister of Education and Research, following the
recommendations of the Estonian Research Council. The aim is to ensure a competitive basic
structure for scientific research, open to all fields and all research groups — both basic and
applied research is funded. The Ministry of Education and Research (www.hm.ee) and the
Estonian Science Foundation (www.etis.ee) have financed climate change related research projects
on atmospheric circulation processes, sea and terrestrial climate observing systems, ionisation,
analyses of satellite images, climate modelling, climate monitoring, etc (Table 8.1).

Year Research grant funding Targeted financing Total*
2009 0.37 228 596
2008 0.38 298 5 81
2007 0.24 155 1.93
2006 0.22 136 173

* All climate change research projects financed under the Ministry of Education and Research

Table 8.1. Climate change related research projects from 2006 to 2009 (million EUR), financed by the Estonian
Science Foundation and the Ministry of Education and Research.

Source: Ministry of Education and Research
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Table 8.1. Climate change related research projects from 2006 to 2009 (million EUR), financed
by the Estonian Science Foundation and the Ministry of Education and Research).

The Environmental Investment Centre (EIC) (http://www.kik.ee) processes the received

applications, monitors the implementation of projects and verifies the expenses and realization
of the projects. The environmental programme is implemented pursuant to the Environmental
Fees Act with the funds received in the state budget. The EIC organizes the financing of the
projects and monitors the purposeful use of the money.

The environmental programme is implemented through eight programmes:

. water management programme;

o waste management programme;

. environment management programme;

. nature conservation programme;

. forestry programme;

. fishery programme;

. environmental awareness programme;

. regional programme (15 county-based programmes).

All programmes are divided into sub-programmes. The Environmental Investment Centre
financed only the ambient air protection sub-programme in the years 2006 (47 projects),
2007 (63 projects) and 2008 (33 projects): with 27.0; 45.4 and 50.0 million Estonian kroons,
respectively.

As a member of the European Union, Estonia participates in EU regional policy, being
eligible for EU structural assistance under the Convergence Objective. The Operational Pro-
gramme for the Development of the Living Environment 2007-2013 guides the use of the
European Regional Development Fund (ERDF) and the Cohesion Fund (CF) in the areas of
environmental protection, energy, local and regional development, education and health and
welfare infrastructure development.

During the period of 2007-2013, EIC serves as the implementing agency of the environmental
measures financed by the European Regional Development Fund (ERDF) and the European
Social Fund (ESF), mediating a total of 2.55 billion kroons in the years 2007-2013, includ-
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RESEARCH AND SYSTEMATIC OBSERVATION

ing 2.5 billion kroons from the ERDF and 50 million kroons from the ESF.

Estonia’s contribution to the Fifth Framework Programme was 5,855,476 euros (91,614,777
kroons) in total, of which 848,361 euros (13,273,456 kroons) came from the PHARE
Programme. A total of 809 project proposals were submitted with the participation of Estonian
organisations, of which 195 proved successful.

All calls in the Sixth Framework Programme (FP6) are announced on the website of Cordis
and on the website of the European Union Innovation Centre at the Archimedes Foundation.
Archimedes Foundation serves as the national contact for the Sixth Framework Programme in
Estonia (Table 8.2). Additional information concerning the participation in FP6 programmes
can be obtained from the NCPs for different areas. Contact information is available at the
website of the European Union Innovation Centre.

Programmes Projects submitted with | Successful projects with Financed projects
Estonian participation Estonian participation

Life sciences, genomics and 128 45

biotechnology for health

(LifeSciHealth)

Aeronautics and space 10 4 1

(Aerospace)

Sustainable development, 89 42 20

global change and ecosys-tems
(Sustdev) - Environment

Sustainable development, 44 20 10
global change and ecosystems
(Sustdev) - Energy

Sustainable development, 14 6 1
global change and ecosystems
(Sustdev) - Transport

International cooperation 33 21 7
activities - INCO

Coordination activities 27 15
New and emerging science and 24 2 1

technology (NEST)

Research and innovation 26 8 8
(Innovation)

Science and society 79 37 13

*Successful project denotes a project over threshold ** Data were not available yet.
Table 8.2. Estonia in the Sixth Framework Programme (as of 1 January 2007)
(related to climate change) (https://www.etis.ee/portal/Portaal/rsk.aspx?lang=en).

The Ministry of the Environment financed two climate change related research projects (2007—
2008): “Trends in reducing greenhouse gas emissions and analysis of adaptation to climate
change” and “Assessment of the technological, geological and toxicological possibilities of
mineral binding and storage of CO,”, 0.07 million EUR altogether.
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The Council of the Estonian Science Foundation has made its decision concerning the Mo-

bilitas Programme and decided to award grants to four projects connected with climate

change (Table 8.3).

Project title

Duration of the project (years)

Financing (million
Estonian kroons)

Dynamic Landscape Analyses in Southern Estonia 5 6.4
(DYLAN_Estonia): Spatial Dynamics of Vegetation and

Land Cover through Time

Biodiversity changes across the Ordovician and 3 1.6
Silurian environmental crises

Sacred Others in a Changing Landscape - 3 1.5
Environmental Change and Animal Practice in the

Norwegian Arctic

The regulation of mesophyll conductance for €02 3 1.6

under climatic variables in relation to photosynthesis
and respiration

* Source: Estonian Science Foundation

Table 8.3. Estonia in the Mobilitas Programme, 2009 (related to climate change)

In the context of climate change, the Ministry of Agriculture has from 2004 on financed the

project “Analysis of climatic conditions and agrometeorological prognoses for agricultural
producers”. The project covered the years 2003—2007 and 2009-2012.

The goal of the project was to:

carry on with meteorological and agrometeorological monitoring at agricultural experi-
mental stations, research institutions and other establishments;

compile and systematise data and continue with the existing time series;

provide an objective assessment of the weather of the current year as well as the weather
of a longer time period from the point of view of crop farming;

provide the Ministry of Agriculture, the Commission for Monitoring the Implementa-
tion of National Development Plan, the Commission for Assessment of Natural Damage,
agricultural research institutes, advisers, local governments, farmers and other interested
parties with necessary information;

distribute agrometeorological data, including the agrometeorological prognoses made on
the basis of the gathered data.

The total amount spent on the analysis of climatic conditions and agrometeorological
prognoses for agricultural producers in 2004-2009 was 40000 EUR.
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8.2. Research

Estonian climate-related research encompasses the whole range demanded in reporting to the
United Nations Framework Convention on Climate Change (FCCC). Estonia ratified the UN
FCCC in 1994 and the Kyoto Protocol in 2002.

Estonian Meteorological and Hydrological Institute (EMHI), Tartu Observatory and the
Institute of Geography at the University of Tartu, Estonian University of Life Sciences, the
Institute of Ecology at Tallinn University, the Marine Institute at the University of Tartu, the
Marine Systems Institute at Tallinn University of Technology, Centre for Nonlinear Studies,
Institute of Cybernetics at Tallinn University of Technology, SEI Tallinn (Stockholm Environ-
mental Institute Tallinn Centre) have been conducting related studies on climate change.

Estonian Environment Information Centre (EEIC) collects, processes, analyses and pub-
lishes information about Estonian nature, the state of the environment, and the influencing
factors. EEIC has a number of bureaus connected with climate and climate change research
— Information Bureau is tasked with disseminating environmental information; Climate and
Ozone Bureau is tasked with coordinating GHG reporting (inventory, projections, policies and
measures) administrating the national greenhouse gases emissions trading registry, managing
joint implementation projects related to Estonia, administrating the database of ozone deplet-
ing substances consumption and treatment; Environment Monitoring Bureau is tasked with
administrating National Environment Monitoring Program; Ambient Air Bureau is tasked with
maintaining a register of air emissions, compiling reports on air quality and air emissions;
Environmental Register Bureau is tasked with establishing, developing and maintaining the
environmental register; and Nature Bureau is tasked with managing duties related to the pro-
tection of biological diversity and ecosystems.

8.3. Systematic observation

Prioritization of the environment in the society increases the demand for environmental
information, also raising expectations to its quality and availability. Estonian Meteorological
and Hydrological Institute is a governmental service under the Ministry of the Environment.
EMHT’s responsibilities include all the activities typically carried out by a national meteorological
and hydrological service. The Estonian meteorological and hydrological system, comprising
99 monitoring stations, includes an aerological observation programme; an actinometric
observation programme; an inland water observation programme; a lake research programme;
a swamp research programme; a coastal sea observation programme; and an observation
programme for ionizing radiation.

Estonian Environment Information Centre is a state agency founded in 1993 and administered
by the Ministry of the Environment. The complete list of EEIC duties is as follows: to collect,
analyze and provide environmental data; to publish information about state of environment;
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to compile and issue environmental reviews; to participate in the state environmental
monitoring programme; to transform environmental data into geo-referenced data (GIS) and
process spatial data; to maintain environmental information systems, e.g. information system
of environmental permits; to contribute to the elaboration of environmental legislation; to
provide consultations, expertise and assessments related to environmental issues; to serve as a
national focal point (NFP) for European Environment Agency and UNEP/Info-terra network;
to exchange and report environmental data to EEA, EUROSTAT, European Commission,
UNEP and other international institutions.

Estonian State Monitoring Programme: The Environmental Monitoring Act entered into force

in 1999. The Act provides for the organization of environmental monitoring, the procedure
for processing and storing the obtained data, and the relations between the persons carrying
out environmental monitoring and the owners or possessors of immovables. Environmental
monitoring is defined as the continuous observation of the state of the environment and the
factors affecting it, with the main objective of predicting the state of the environment and
obtaining data for programmes and plans and for the preparation of development plans.

International Co-operation: EMEP (European Monitoring and Evaluation Programme) is

a scientifically based and policy-driven programme under the Convention on Long-range
Transboundary Air Pollution for international co-operation to solve transboundary air pol-
lution problems. The (EMEP) programme provides scientific support to the conventions on
atmospheric monitoring and modelling; emission inventories and emission projections; and
integrated assessment modelling. Two Estonian air monitoring stations, Lahemaa and Vilsandi
station, belong to the EMEP monitoring system. In order to develop the necessary internatio-
nal cooperation in the research on and the monitoring of pollutant effects, the Working Group
on Effects (WGE) was established under the Convention on Long-range Transboundary Air
Pollution in 1980 and held its first meeting in 1981. The Convention involves countries in
the UNECE region and has its secretariat with the UNECE. Estonian researchers participated
at the work of the following International Co-operation Programmes (ICPs): ICP Integrated
Monitoring - the Programme seeks to carry out bio-monitoring to detect natural changes, in
particular to assess the effects of air pollutants and climate change; to monitor the state of
ecosystems (catchments/plots) and provide an explanation of changes in terms of causative
environmental factors, in order to provide a scientific basis for emission controls; to deve-
lop and validate models for the simulation of ecosystem responses and use them in order
to estimate responses to actual or predicted changes in pollution stress, and in concert with
survey data to make regional assessments; ICP Modelling and Mapping - the objectives of
the ICP Modelling and Mapping are to assess damage to forests, crops, natural vegetation,
soils, surface and groundwater, and materials by determining critical levels and loads for the
response of these systems, with particular attention to the direct effects of air concentrations
of sulphur dioxides (SO,), nitrogen dioxides (NO,) and ozone (O,), and the indirect effects
of (long-term) deposition of sulphur and nitrogen compounds; to map geographical areas in
order to determine the scope and extent of pollutant depositions and concentrations which
exceed critical loads and levels; and to establish the appropriate methods as a basis for
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assessing potential damage; ICP Forests - the objectives of ICP Forests are to monitor the
effects of anthropogenic (air pollution, in particular) and natural stress factors on the condition
and development of forest ecosystems in Europe, and to contribute to a better understanding
of cause-effect relationships in forest ecosystem functioning in various parts of Europe; ICP
Waters - the objectives for ICP Waters are to assess, on a regional basis, the degree and
geographical extent of acidification of surface waters (the data collected should provide in-
formation on dose/response relationships under different conditions, and correlate changes in
acidic deposition with the physical, chemical and biological status of lakes and streams); ICP
Materials — ICP Materials has two objectives: to perform a quantitative evaluation of the
effect of sulphur and nitrogen compounds and other major pollutants, including the effects of
low concentrations of these pollutants on the atmospheric corrosion of important materials,
and to assess the trends of corrosion and pollution; ICP Vegetation - the objectives of ICP
Vegetation are to facilitate the production of European maps showing where critical levels
for ozone are exceeded; to evaluate the effects of air pollutants and other stresses on crops
and non-wood plants by monitoring the onset of injury and reductions in the yield/biomass of
sensitive species; to identify realistic dose-response functions, incorporating modifying (level
IT) factors for a range of economically important crops and for crops endangered by pollu-
tion; to validate and substantiate the critical levels of ozone for crops and non-wood plants,
including the incorporation of level II factors; to assist in assessing the economic loss due to
ozone pollution; to conduct literature reviews and specific experiments on the accumulation
of the atmospheric deposition of heavy metals.

8.3.1. Atmospheric climate observing systems, including those
measuring atmospheric constituents

Estonian Meteorological and Hydrological Institute’s (EMHI) responsibilities include all
the activities typically carried out by a national meteorological and hydrological service —
handling the meteorological issues connected to the protection of the environment; making
weather forecasts; collecting, treating and storing the results of meteorological and hydrological
measurements; conducting a climatological survey of Estonia; making the results of its work
available; providing special services for public and private interests on a commercial basis;
and co-operating with foreign as well as international meteorological institutions, especially
with World Meteorological Organisation (WMO). EMHI is a governmental service under the
Ministry of the Environment. Contact: http://www.emhi.ee/i?nlan=eng. EMHI provides free
services regarding the weather of the day before, four day forecast, sea weather forecast,
probabilistic precipitation forecasts, storm warnings, measured weather in Estonian stations,
and measured weather in world cities.

In 2002 a co-operation project was initiated with the approval of the international HIRLAM-project
between Estonian Meteorological and Hydrological Institute (EMHI), Finnish Meteorological
Institute (FMI) and the University of Tartu (UT) with the main purpose to develop a very high
resolution non-hydrostatic numerical weather prediction model. The most important task is to
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supply international and Estonian organisations and projects (GCOS (Global Climate Observing
Programme), GPCC (Global Precipitation Climatology Centre); ECSN (Europe Climate Support
Network); ETH (Swiss Federal Institute of Technology); the Ministry of the Environment
of Estonia, among others) with Estonian climate data, also to compile climate overviews for
Estonian public services and government institutions. For that purpose our specialists also
continue to build and service climate websites. A book on the weather risks in Estonia has been
published. Estonia is associated with the ECMWEF, EUMETSAT, EUMETNET NORDRAD
and HIRLAM; EMHI participates in the work of WMO World Climate Research Programme
(WCRP), TECO 2006 (Technical Conference on Meteorological and Environmental Instruments
and Methods of Observation), and the working groups of BSRN (Baseline Surface Radiation
Network) of GEWEX.

Tartu Observatory: On March 1, 2008 the European Commission’s (EC) Seventh Frame-
work Programme (FP) REGPOT project EstSpacE (Expose the Capacity of Estonian Space
Research and Technology through High Quality Partnership in Europe) was commenced.
The leader of this three-year project is EC’s Nordic Network NordAquaRemS (http://nor-
daquarems.org/). Another project of EC’s Sixth Framework Programme is Hyperspectral
Remote Sensing in Europe. Tartu Observatory contributes to the European satellite pro-
gramme EUMETSAT, which provides cost-effective operational satellite data, services and
products in response to the needs of its users. Experts from the European Space Agency
recognized Tartu Observatory as an essential partner in the future European state co-operation
agreement which Estonia and ESA could conclude in the near future. Tartu Observatory has
participated in the European Database for Ultraviolet Radiation Climatology and Evaluation
(EDUCE) and also participates in the COST (European Cooperation in the field of Scientific
and Technical Research) 726 action: long-term changes and climatology of UV radiation
over Europe (2004-2009). Multi-annual changes in atmospheric column transparency based
on measurements of direct solar radiation allow us to assess various tendencies in climatic
changes. Variability of the atmospheric integral (broadband) transparency coefficient, calcu-
lated according to the Bouguer-Lambert law and transformed to a solar elevation of 30°, is
used for two Russian locations, Pavlovsk and Moscow, one Ukrainian location, Feodosiya,
and three Estonian locations, Tartu, Toravere, and Tiirikoja, covering altogether a 102-year
period, 1906-2007.

University of Tartu, Department of Geography: Sixth Framework Programme project DA-
MOCLES - Developing Arctic Modelling and Observing Capabilities for Long-term Envi-
ronmental Studies, 2005-2010. Other international projects: “Dynamics of greenhouse gas
emission from wetlands and riparian buffer zones as hot spots in agricultural landscapes,”
2007-2008, and “Emission of nitrous oxide and methane from Estonian agricultural land-
scapes — variation among various ecosystems and possible mitigation strategies,” 2007—-2010.
Target-financed projects funded by the Ministry of Education and Research, Republic of
Estonia: SF0182534s03 “Landscape material cycling in changing climatic and socio-eco-
nomic conditions: analysis, modelling and optimization using eco-technological measures,”
2003-2007; SF0180127s08 “Material cycling of landscapes in changing climate and land
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use conditions and eco-technological control thereof,” 2008—-2013; SF0180049s09 “Landscape
changes in Estonia related to global climate warming and human activity,” 2009-2014.

University of Tartu, Institute of Physics, laboratory of atmospheric physics: Non-hydro-
static HIRLAM is elaborated and implemented as weather forecast software in the Estonian
weather service (EMHI). Horizontal resolution is 3 km, vertical resolution 60 layers. The
forecast covers Estonia and its immediate surrounding areas. Forecast is available at the
website of EMHI. During 2008-2010 computations of climatologic database BaltAn65+ are
carried out for the Baltic region, years 1965-2005. This database is analogous to ERA 40,
but in the local area with a spatial resolution of 11 km horizontally and 60 layers vertically.
Computations are carried out with HIRLAM 7.2 model (standard hydrostatic version). The
database is to be completed in January 2010. The occurrence of cyclones deeper than 1000
hPa in the Baltic Sea region during 1948-2000 was studied on the basis of the database of
cyclones of the Northern Hemisphere. It was found that the frequency of such cyclones was
increasing until 1970s and started to decrease afterwards. The cyclones in the Baltic Sea re-
gion last longer and move faster, compared to the cyclones in the whole Atlantic-European
area. About 40% of the cyclones affecting the Baltic Sea region are formed within the region.
Dependence of the frequency of extreme precipitation events on the synoptic situation during
1961-2005 was also studied. It was found that 88% of the days with precipitation over 50
mm in at least one of the meteorological stations in Estonia were related to the propagation
of different depressions or frontal zones. Regarding cyclone trajectories, the southern cyclones
(during 53 days) and local cyclones (during 35 days) were dominant in causing the extreme
rain events. In an extensive study on the variability of atmospheric column transparency during
19062007 in Europe between latitudes 44—60°, some regular dimming and brightening trends
were discovered, most notably a dimming period that lasted for almost 40 years, starting from
ca 1945 and lasting until the beginning of 1980s. There are several reasons for the very good
transparency of atmosphere in Europe afterwards, at the end of the 20™ and at the beginning
of the 21* century: 1) no volcanic activity at that time; 2) the efficient purification methods
for industrial technologies; 3) the economic collapse after the political changes in Eastern
Europe and a decrease in energy-intensive production. Also, it was found that the amount of
low clouds in Estonia increased throughout three decades, until the beginning of the 1990s
alongside the increasing NAO index, referring to the alteration of the atmospheric circulation
pattern forming the climate in Europe. In an investigation based on increment drilling, a strong
dependence was discovered among the trends in the atmospheric transparency and the radial
growth rates of Pinus sylvestris at the bog areas of the Baltic region — acceleration of growth
during the dimming, and deceleration of growth during the brightening of the atmosphere. As
raised bog is an ecosystem entirely dependent on nutrients from the air, the larger amount
of deposited nutrients when atmosphere was rich in mineral particles might obviously be a
reason for such trends.

University of Tartu, Institute of Physics, laboratory of environmental physics: The research
group of environmental physics measures the mobility distribution of atmospheric ions in
Tahkuse air quality monitoring station, using the spectrometer EAS developed in the Univer-
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sity of Tartu. This research makes it possible to specify the aerosol formation process in the
atmosphere and the role of air ionisation and pollutant gases in that process. Based on an
upgraded nucleation theory, algorithms have been developed that enable taking into account
the ion-induced nucleation in numerical models of the atmosphere. In a long perspective, the
results of this research are important for estimating the effect of aerosols to the climate. The
data collected at Tahkuse and Tartu mainly for scientific research is archived and available
on demand for interested researchers. Data from 2003-2006 is archived in the databases
FINESTION 2003-2006 and ATMEL2007A.

Estonian University of Life Sciences: Department of Environmental Protection is carrying
out a target foundation project financed by the Estonian Ministry of Education and Research
“Biotic and abiotic markers for the evaluation of complex anthropogenic influences on habi-
tats and landscapes”. The increase in the yearly growth of trees seems to be related more to
atmospheric deposition than climate changes, and is more related to the atmospheric pollution
by power plants in North-East Estonia.

Other target-financed projects financed by the Ministry of Education and Science, Repub-
lic of Estonia: SF0362480s03 “Impact of climatic change on shallow lake ecosystems”;
SF0170011s08 “Will climate change alter the relative importance of catchment and in-lake
processes in the carbon balance of shallow lakes?”

Stockholm Environmental Institute Tallinn Centre (SEI): SEI is an independent interna-
tional research institute. They have been engaged in environment and development related
issues at local, national, regional and global policy levels for more than a quarter of a cen-
tury.SEI has established a reputation for rigorous and objective scientific analysis in the field
of environment and development. The goal of SEI is to bring about change for sustainable
development by bridging science and policy. SEI researchers are gathered into six thematic
teams that tackle overarching issues like climate change, energy systems, vulnerability and
governance, as well as specific problems such as water resources and air pollution.

SEI is participating in two projects under the Sixth Framework Programme (FP6) NEEDS
(New Energy Externalities Developments for Sustainability 2004-2009): and ALARM.

SEI was also involved in INTERREG BSR financed project “Baltic Climate’that is described
in chapter 9.7.

Other project in which SEI was involved is INTERREG BSR financed project “Baltic Cli-
mate” - Baltic Challenges and Chances for local and regional development generated by Cli-
mate Change (2008-2012): http://www.seit.ee/index.php?m=9&program=4&project=57&I1=1

8.3.2. Ocean climate observing systems

Tallinn University of Technology, Marine Systems Institute. Research topic: Baltic Sea
water and material exchange processes in changing climatic conditions. Dynamical and opti-
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cal processes in coastal sea areas. For example: probable locations of wind farms in the open
sea in relation to the most favourable meteorological, hydrographical, ice and environmental
conditions. The special significance of the research is that (a) it is one of the first public marine
research projects in Estonia aimed at the development of offshore wind parks. At the same
time this complex marine research (b) will provide highly valuable data of the coastal sea
from the sea bed up to the atmosphere, comprising (c) geology, bathymetry, hydrodynamics,
marine physics, biology and optics, currents, waves and winds — all at once. Those complex
investigations could not be carried out in a large geographical scale, but the investigation data
of the polygons can be extrapolated to larger areas.

University of Tartu, Marine Institute: European Coastal Shelf Sea Operational Observing
and Forecasting System (ECOOP). The overall goal of ECOOP is to consolidate, integrate
and further develop the existing European coastal and regional seas operational observing and
forecasting systems into an integrated pan-European system targeted at detecting environmental
and climate changes, predicting their evolution, producing timely and quality assured forecasts,
providing marine information services (including data, information products, knowledge and
scientific advice) and to facilitate decision-supporting needs.

Tallinn University of Technology, Institute of Cybernetics (Wave Engineering): The fol-
lowing studies were carried out:

Climatology (incl. long-term changes and seasonal variations) of wave conditions in the east-
ern Baltic Sea. The studies are based on the available wave data from the entire northern
Baltic Sea region. There is a new pool of information from the recently digitized records of
visual wave observations at the coastal hydro-meteorological stations in Estonia (Vilsandi,
Pakri, Narva-Joesuu) during 1954-2008 and in Lithuania. The most interesting feature is a
rapid increase of the annual mean wave height in the northern Baltic Proper in the 1980s,
its very large values in mid-1990s and its rapid decrease since about 1997. These variations
occurred simultaneously on both the eastern and western coasts of the Baltic Proper on the
background of gradually increasing average wind speed. Moreover, these variations have ap-
parently been generated by the ageostrophic components of the air flow. The digitized wave
data are currently undergoing an additional quality-check and will be available to the public
after its completion.

Wave climate modelling in the Baltic Sea basin. A high-resolution numerical study of seasonal,
spatial and long-term properties and changes of surface wave climatology in the entire Baltic
Sea is currently in progress for the years 1970-2008. The numerical model is forced by ge-
ostrophic winds adjusted to the sea level. The results are expected to be published in 2010;
currently preliminary results and model verification studies are available. The modelled wave
data have been used (a) in estimating the local wave climate and potential changes in wave-
induced sediment transport for several semi-sheltered Estonian beaches, and (b) in estimating
the share of anthropogenic waves in the total wave activity as well as the role of ship waves

as energy pollution in Tallinn Bay.

Extremes in the wave conditions of the Baltic Sea. The studies are mostly based on numeri-
cal simulations with the use of operational wave models and verified against a few in situ
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recordings of wave fields in extreme storms. It is demonstrated that the significant wave
height may reach 9.5 m in the central Baltic Proper even under the existing climatic condi-
tions and that extremely long waves, with periods up to 12 s, may dominate during some
storms in the Gulf of Finland.

Reflections of climate change in the studies of physical oceanography of the Gulf of Finland,
mostly on the level of overviews of research publications.

Climatology of both upper-layer and surface winds over Estonia. It is shown that the long-
term changes of the upper-layer air flow include abrupt shifts in early spring rather than trends
of periodic variations over North-East Europe. Also, there is substantial seasonal variability
of the daily course of the mean wind speed in coastal wind observation sites in Estonia.

8.3.3. Terrestrial climate observing systems

Centre of Forest Protection and Silviculture: The International Co-operative Programme on
Assessment and Monitoring of Air Pollution Effects on Forests operating under the UNECE
Convention on Long-range Transboundary Air Pollution. Estonian Focal Point is Centre of
Forest Protection and Silviculture. ICP Forests monitors the forest condition in Europe, in
co-operation with the European Union using two different monitoring intensity levels. The
first grid (called Level I) is based on around 6000 observation plots on a systematic tran-
snational grid of 16 x 16 km throughout Europe. The intensive monitoring level comprises
around 800 Level II plots in selected forest ecosystems in Europe. Currently 41 countries
participate in the ICP Forests. A LIFE+ co-financed project for the “Further Development
and Implementation of an EU-level Forest Monitoring System” (FutMon) comprises 38 in-
stitutions in 24 EU countries. The project aims at the creation of a pan-European long-term
forest monitoring system which can serve as a basis for the provision of policy relevant
information on forests in the European Union as required under international obligations
and key action 8 of the Forest Action Plan (COM 2006 final). More specifically, the objec-
tives of the project are the scientific analysis of data and the provision of respective reports
focusing on forest conditions and forest soil conditions in relation to air pollution, climate
change, carbon sequestration, and biodiversity.

8.4. Support for developing countries

Aid to developing countries in connection with the above-mentioned systems: the laboratory
of environmental physics, Institute of Physics, University of Tartu hosted a scientist from
the Indian Institute of Tropical Meteorology for 12 months (25.05.2006—19.05.2007). The
visit was funded by the research collaboration programme “Better Opportunities for Young
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Scientist in Chosen Area of Science and Technology (BOYSCAST)” of Indian Republic. His
research topics during his stay in Tartu were long-range air pollution transport and measure-
ment of air ions and aerosol in Tahkuse, Estonia. During his stay the scientist from India
was acquainted with measurement methods and data systems for the research of air ions and
aerosol. From the autumn of 2009 the mobility spectrometer of nanometre particles and air
ions, co-developed by the University of Tartu and AS AIREL, is in use in the field base of
the Indian Institute of Tropical Meteorology (Pune, India).

References:

Ahas, R., Aasa, A., 2006. The effects of climate change on the phenology of selected Estonian plant,
bird and fish populations. International Journal of Biometeorology, 51, 17-26.

Arengukavad (Development Plans) (http://www.valitsus.ee/index.php?op=print&id=5884).

Beyond the Bloc. News Feature Eastern Europe. Nature, Macmillan Publishers Limited, 1 October
2009, 461, 590-591.

Blenckner, T., Adrian, R., Livingstone, D.M., Jennings, E., Weyhenmeyer, G.A., George, D.G.,
Jankowski, T., Jarvinen, M., Aonghusa, C.N., Noges, T., Straile, D., Teubner, K. Large-scale climatic
signatures in lakes across Europe: a metaanalysis. Global Change Biology, 13(7), 1314-1326.

Eerme K., Kallis A., Veismann U., and Ansko I. 2009. Long-term Variations of available solar
radiation on seasonal timescales in 1955-2006 at Tartu-Toravere meteorological station. Theor. and
Appl. Clim. doi:10.1007/s00704-009-0226-6 (in press).

Estonian climate overviews for the Annual Bulletin on the Climate in WMO Region VI 2007,
2008.

Estonian Environmental Monitoring 1996. Ministry of the Environment of Estonia, Environment
Information Centre (Ed. by O. Roots and R. Talkop), Tallinn, 1998, 168 p. (in Estonian and
English).

Estonian Research Portal (https://www.etis.ee/index.aspx?lang=en).

Estonian weather hazards. Compiled by T. Tammets, ed. A. Kallis, Eesti Entsiiklopeedia Kirjastus.
Tallinn, 2008, 152pp.

Fowler, D., Pilegaard, K., Sutton, M.A., Ambus, P., Raivonen, M., Duyzer, J., Simpson, D., Fagerli,
H., Schjoerring, J.K., Neftel, A., Burkhardt, J., Daemmgen, U., Neirynck, J., Personne, E., Wichink-
Kruit, R., Butterbach-Bahl, K., Flechard, C., Tuovinen, J.P., Coyle, M., Gerosa, G., Loubet, B.,
Altimir, N., Gruenhage, L., Ammann, C., Cieslik, S., Paoletti, E., Mikkelsen, T.N., Ro-Poulsen,
H., Cellier, P., Cape, J.N., Horvath, L., Loreto, F., Niinemets, U., Palmer, PI., Rinne, J., Misztal,
P., Nemitz, P.,, Nilsson, D., Pryor, S., Gallagher, M.W., Vesala, T., Skiba, U., Briieggemann, N.,
Zechmeister-Boltenstern, S., Williams, J., O’Dowd, C., Facchini, M.C., de Leeuw, G., Flossman,
A., Chaumerliac, N., and Erisman, J.W. Atmospheric composition change: ecosystems - atmosphere
interactions. Atmospheric Environment, 2009 (In Press).

ESTONIA’S FIFTH NATIONAL COMMUNICATION

165




166

Handbook of Estonian Snow Cover. Compiled by: H. Tooming, J. Kadaja. Edited by: A. Kallis.
EMHI, Tallinn, 2006, 504 pp.

Handbook of Estonian Solar Radiation Climate. Compiled by V. Russak, A. Kallis. Edited by H.
Tooming. EMHI, Tallinn, 2003, 384 pp.

Heino, R., Tuomenvirta, H., Vuyglinsky, V.S., Gustafsson, B.G., Alexandersson, H., Bérring, L.,
Briede, A., Cappelen, J., Chen, D., Falarz, M., Forland, E.J., Haapala, J., Jaagus, J., Kitaev, L.,
Kont, A., Kuusisto, E., Lindrstrtém, G., Meier, HE.M., Mietus, M., Moberg, A., Myrberg, K.,
Niedzwiedz, T., Nordli, O., Omstedt, A., Orviku, K., Pruszak, Z., Rimkus, E., Russak, V., Schrum,
C., Suursaar, U., Vihma, T., Weisse, R., Wibig, J. Past and Current Climate Change. Bolle, H.-J.,
Menenti, M., Rasool, I. (Eds.). Assessment of Climate Change for the Baltic Sea Basin. Springer,
Heidelberg, 2008, 35-131.

Horrak, U., Salm, J., Tammet, H. Diurnal variation in the concentration of air ions of dif-
ferent mobility classes at a rural area. J. Geophys. Res. Atmospheres, 2003, 108, D20, 4653.
doi:10.1029/2002JD003240.

Isemer, H.-J., Russak, V., 2008: Atmosphere. In: Assessment of Climate Change for the Baltic Sea
Basin. Springer, 2008, 386-398.

Jaagus, J. Regionalisation of the precipitation pattern in the Baltic Sea drainage basin and its de-
pendence on large-scale atmospheric circulation. Boreal Environment Research, 2009, 14, 31-44.

Jaagus, J. Climatic changes in Estonia during the second half of the 20™ century in relationship
with changes in large-scale atmospheric circulation. Theoretical and Applied Climatology, 2006,
83, 77-88.

Jaagus, J.; Post, P.; Tomingas, O. Changes in storminess on the western coast of Estonia in relation
to large-scale atmospheric circulation. Climate Research, 2008, 36(1), 29-40.

Kaasik, M.; Ploompuu, T.; Ots, R.; Meier, E.; Ohvril, H.; Okulov, O.; Teral, H.; Neiman, L.; Russak,
V.; Kallis, A.; Post, P. Growth Acceleration of Pinus Sylvestris in Bog Stands due to Intensified
Nutrient Influx from the Atmosphere. Oil Shale, 2008, 25(1), 75-93.

Keevallik, S, Soomere, T. Shifts in early spring wind regime in North-East Europe (1955-2007).
Clim. Past, 2008, 4, 147-152.

Keevallik, S. Changes in spring weather conditions and atmospheric circulation in Estonia (1955—
95). International Journal of Climatology, 2003, 23(3), 263-270.

Koepke P, De Backer H., Bais A., Curylo A., Eerme K., Feister U., Johnsen B., Junk J., Ka-
zantzidis A., Krzyscin J., Lindfors A., Olseth J. A., den Outer P., Pribullova A., Schmalwieser A.,
Slaper H., Staiger H., Verdebout J., Vuilleumier L., Weihs P. Modelling Solar UV radiation in the
past: Comparison of the algorithms and input data. Cost Action 726. Earth System Science and
Environmental Management. Final Report. COST Office, Luxembourg, 2008, 94 pp. ISBN 978-
92-898-0043-3.

Komsaare, K., Horrak, U., Tammet, H., Siingh, D., Vana, M., Hirsikko, A., Kulmala, M. Clas-
sification of intermediate air ion formation events at Tahkuse observatory. In: Proceedings of the

ESTONIA’S FIFTH NATIONAL COMMUNICATION



13th International Conference on Atmospheric Electricity 1, Beijing, CAS, 2007, 116-119.

Komppula, M., Vana, M., Kerminen, V.-M., Lihavainen, H., Viisanen, Y., Horrak, U., Komsaare,
K., Tamm, E., Hirsikko, A., Laakso, L., Kulmala, M. Size distributions of atmospheric ions in the
Baltic Sea region. Boreal Environ. Res., 2007, 12, 323-336.

Kull, A., Kull, A., Jaagus, J., Kuusemets, V., Mander, U. The effects of fluctuating climatic and
weather events on nutrient dynamics in a narrow mosaic riparian peatland. Boreal Environment
Research, 2008, 13, 243-263.

Kérner,0O., Meitern, H. On the changes in air temperature for Tartu during the last 200 years. Publ.
Geophys. Univ. Tartuensis, 50 , 2006, 133—-143.

Laanemets, J., Zhurbas, V., Elken, J., Vahtera, E. Dependence of upwelling mediated nutrient trans-
port on wind forcing, bottom topography and stratification in the Gulf of Finland: Model experi-
ments. Boreal Environment Research, 2009, 14, 213-225.

Leeben, A., Tonno, I., Freiberg, R., Lepane, V., Bonningues, N., MakardtSeva, N., Heinsalu, A.,
Alliksaar, T. History of anthropogenically mediated eutrophication of Lake Peipsi as revealed by the
stratigraphy of fossil pigments and molecular size fractions of pore-water dissolved organic matter.
Hydrobiologia, 2008, 599, 49-58.

Link, P, Post, P. Spatial and temporal variance of cyclones in the Baltic Sea region. COST Action
733 Proceedings from the Sth annual meeting of the European Meteorological Society Session AW8
- Weather types classifications, ed. O.-E. Tveito and M. Pasqui, Office for Official Publications of
the European Communities, Luxemburg, EUR 22594, 2007, 69-76.

Lips, 1., Lips, U., Liblik, T. Consequences of coastal upwelling events on physical and chemi-
cal patterns in the central Gulf of Finland (Baltic Sea). Continental Shelf Research, 2009, 29,
1836-1847.

Menzel, A.. Sparks, T.. Estrella, N.. Koch, E., Aasa, A., Ahas, R., Alm-Kiibler, K., Bissolli, P.,
Braslavska, O., Briede, A., Chmielewsky, F., Crepinsek. European phenological response to climate
change matches the warming pattern. Global Change Biology, 2006, 12, 1969-1976.

Mitlik, O.; Post, P. Synoptic weather types that have caused heavy precipitation in Estonia in the
period 1961-2005. Estonian Journal of Engineering, 2008, 14(3), 195-208.

Niinemets, U., and Pefiuelas, J. Gardening and urban landscaping: significant players in global
change. Trends in Plant Science, 2008, 13, 60—65.

Ohvril, H. Teral, H., Neiman, L., Kannel, M., Uustare, M., Tee, M., Russak, V., Okulov, O., Joeveer,
A., Kallis, A., Ohvril, T., Terez, E.L., Terez, G.A., Gushchin, G.K., Abakumova, G.M., Gorbarenko,
E.V,, Tsvetkov, A.V,Laulainen, N. Global dimming and brightening versus atmospheric column
transparency, Europe, 19062007, JOURNAL OF GEOPHYSICAL RESEARCH, 114, D00D12, doi:
10. 1029/2008JD010644, 2009, 1-17

Omstedt, A., Elken, J., Lehmann, A., Piechura, J. Knowledge of the Baltic Sea physics gained dur-
ing the BALTEX and related programmes. Progress in Oceanography, 2004, 63, 1-28.

Post, P., Kérner, O. Simple statistical structure in time series for some daily airflow characteristics.

ESTONIA’S FIFTH NATIONAL COMMUNICATION

167,




168

Environmetrics, 2008, 19, 49-59.

Parn, H. The radial growth of pine stands in changing environmental conditions. — In: Climate
change and forest ecosystems (Eds. Ozolineius, R., Stakénas, V., Buopyté, R.). Proceedings/Ab-
stracts of International Scientific Conference, Vilnius, Lithuania, 22-23 Oct. 2008, 2008, 126—
130.

Raino, H., Tuomenvirta, H., Vuglinsky, V.S., Bo G. Gustaffson, B. G., Alexandersson, H., Bérring,
L., Briede, A., Cappelen, J., Delian Chen, D., Falarz, M., Fyrland, E. J., Haapala, J., Jaagus, J.,
Kitaev, L., Kont, A., Kuusisto, E., Lindstrom, Marcus Meier, G. H. E., Migtus, M., Moberg, A.,
Myrberg, K., Niedzwiedz, T., Nordli, U., Omstedt, A., Orviku, K., Pruszak, Z., Rimkus, E.,
Russak, V., Schrum, C., Suursaar, U., Vihma, T., Weisse, R., Wibig, R. Past and Current Climate
Change. In: Assessment of Climate Change for the Baltic Sea Basin, Eds: H.-J. Bolle, M. Menenti,
I. Rasool, Springer-Verlag Berlin Heidelberg, 2008, ISBN:978-3-540-72785-9, 35-131.

Roots, O., Roose, A., Eerme, K., Teinemaa, E. Developing long-term monitoring of ozone in
Estonia: the mandate of the Montreal Protocol. International Journal of Remote Sensing, 2009,
30 (15/16), 4181-4194.

Roots, O. Materials corrosion and air pollution. Long-term studies at the Lahemaa monitoring
station, Estonia. Proceedings of the Estonian Academy of Sciences. Chemistry, 2008, 57(2), 107—
116.

Roots, O., Roose, A., Kull, A., Holoubek, 1., Cupr, P, Klanova, J. Distribution pattern of PCBs,
HCB and PeCB using passive air and soil sampling in Estonia. Environmen-tal Science and Pol-
lution Research, Springer, 2009. Doi: 10.1007/s11356-009-0147-z

Roots, O. & Sweetman, A. 2007. Passive air sampling of persistent organic pollutants in two
Estonian air monitoring stations. Oil Shale, 2007, 24, 483—494.

Roots, O. Did natural changes save the grey seal of the Baltic Sea? Hypothesis or reality. Toxico-
logical and Environmental Chemistry (Gordon and Breach Science ) (Germany), 1999, v. 69,No.
1-2, pp. 119-131.

Roots, O., Saare, L. Structure and Objectives of the Estonian Environmental Monitoring Pro-
gram. — Environmental Monitoring and Assessment (Kluwer Academic Publishers ), 1996, 40(3),
289-301.

Roots, O. Interpreting Observations on the Transport and Wet Deposition of Airborne Pollutants
over the Baltic Sea and West-Estonian Islands. — AMBIO ( The Royal Swedish Academy of Sci-
ences ), 1992, v. XXI, no.4, 321-322.

Russak V., Kallis A. Joeveer A., Ohvril H., Teral H.: Changes in spectral aerosol optical thickness
in Estonia (1951-2004). Proc. Estonian Acad. Sci. Biol. Ecol. ,2007, 56, 69-76.

Russak, V. Changes in solar radiation and their influence on temperature trend in Estonia (1955-
2007). J. Geophys. Res., 2009, 114, DO0DO1, doi: 10.1029/2008JD010613.

RAOm, R.; Minnik, A.; Luhamaa, A. Nonhydrostatic semi-elastic hybrid-coordinate SISL extension
of HIRLAM. Part I: Numerical scheme . 7ellus Series A-Dynamic Meteorology and Oceanography,

2007, 59(5), 650-660.
ESTONIA’S FIFTH NATIONAL COMMUNICATION



R&Om, R.; Ménnik, A.; Luhamaa, A.; Zirk, M. Nonhydrostatic semi-elastic hybrid-coordinate SISL
extension of HIRLAM. Part II: Numerical testing. Tellus Series A-Dynamic Meteorology and Ocea-
nography, 2007, 59(5), 661-673.

Smith, B., Aasa, A., Ahas, R., Blenckner, T., Callaghan, T., Chazal, J.de, Humborg,C., Jonsson,
A. M., Kellomiki, S., Kull, A.,Lehikoinen, E., Mander, U., Noges, P, Noges, T., Rounsevell, M.,
Sofiev, M., Tryjanowski, P., Wolf, A. Climate related change in terrestrial and freshwater ecosystems.
The BACC Author Team (Eds.). Assessment of Climate Change for the Baltic Sea Basin, 2008,
221-308, Springer Heidelberg.

Soomere, T., Behrens, A., Tuomi, L., J. W. Nielsen. J. W. Wave conditions in the Baltic Proper and
in the Gulf of Finland during windstorm Gudrun, Natural Hazards and Earth System Sciences (Nat.
Hazards Earth Syst. Sci.), 2008, 8, 1, 37-46.

Soomere, T., Healy, T. Extreme wave and water level conditions in the Baltic Sea in January 2005
and their reflection in teaching of coastal engineering, in: BEAR2008 Building Resilience, Conference
Proceedings (Richard Haigh and Dilanthi Amaratunga, Eds.), School of the Built Environment, The
University of Salford, UK, February 2008, ISBN 978-1-905732-36-4, 1397-1407 (CD).

Soomere, T., Healy, T. Escalating extremes over descending trends of the northern Baltic Sea wave
fields, in: Solutions to Coastal Disasters 2008 (Louise Wallendorf, Lesley Ewing, Chris Jones and
Bruce Jaffe, Eds.), American Society of Civil Engineers, 2008, 129-138.

Soomere, T. Extremes and decadal variations of the northern Baltic Sea wave conditions, in E.
Pelinovsky, Ch. Kharif, Editors, Extreme Ocean Waves, Springer 2008, 139-157.

Soomere, T., Kask, A., Kask, J., Healy, T. Modelling of wave climate and sediment transport patterns
at a tideless embayed beach, Pirita Beach, Estonia. Journal of Marine Systems, 2008, 74(Supple-
ment 1), S133-S146.

Suursaar, U., Kullas, T. Decadal variations in wave heights off Cape Kelba, Saaremaa Island, and
their relationships with changes in wind climate. Oceanologia, 2009, 51(1), 39-61.

Suursaar, U., Sooddr, J. Decadal variations in mean and extreme sea lev-
el values along the Estonian coast of the Baltic Sea. Tellus A4, 2007, 59, 2, 249-260.

Suursaar, U., Jaagus, J, Kullas, T. 2007. Recent tendencies in wind storm
climatology with implications to storm surge statistics in Estonia. In: The Art of Re-
sisting Extreme Natural Forces. WIT Transactions on Engineering Sciences, 2007,
58 (S. Hernandez & C.A. Brebbia, eds.)), WIT Press, Southampton, Boston, 41-50.

Suursaar, U., Kullas, T. 2006. Influence of wind climate changes on the mean sea level and current
regime in the coastal waters of west Estonia, Baltic Sea. Oceanologia, 2006, 48(3), 361-383.

Suursaar, U., Jaagus, J., Kullas, T., 2006. Past and future changes in sea level near the Estonian
coast in relation to changes in wind climate. Boreal Environment Research, 11, 123-142.

Tammets T. Distribution of extreme wet and dry days in Estonia in last 50 years through moving
average of daily precipitation. Proc. Estonian Academy Sci. Engineering, 13/3, 2007, 252-259.

The Conditions of Forest Europe. Executive Report. Programme Coordinating Centre of ICP Forest,

ESTONIA’S FIFTH NATIONAL COMMUNICATION

169,




170

EDREAENRCHTRNINEYSTAMATIC BBSERWAROINESS

Institute for World Forestry, Hamburg and Brussels, 2009, 16p (ISSN 1020-587X).

Wild M., Gilgen H., Roesch A., Ohmura A., Long C. N., Dutton E. G., Forgan B., Kallis A. Rus-
sak V., Tsvetkov A: From dimming to brightening: decadal changes in solar radiation at Earth’s
surface. Science, vol. 308, No 5723, May 6, 847-850, 2005.

Zalesny, V. B.; Tamsalu, R.; Ménnik, A. Multidisciplinary numerical model of a coastal water
ecosystem. Russian Journal of Numerical Analysis and Mathematical Modelling, 23(2), 207222,
2008.

http://www.needs-project.org/

ALARM (Assessing LArge-scale environmental Risks for biodiversity with tested Methods): http://
www.seit.ee/index.php?m=9&program=1&project=15&I=1

http://www.seit.ee/index.php?m=9&program=4&project=57&I=1

ESTONIA’S FIFTH NATIONAL COMMUNICATION



IX EDUCATION,
TRAINING AND PUBLIC




172

9.1. Public awareness of climate change

According to the survey on Europeans’ attitudes towards climate change that was carried out in
January and February 2009, only 49% of Estonians see climate change as a serious problem (Figure
9.1). That is the lowest percentage among European Union (EU) member states. Estonia is the only
country in EU where the majority of citizens consider climate change as an unstoppable process.
According to Estonians the emissions of CO, have marginal impact on climate change. According to
37% of Estonian citizens, the seriousness of the climate change phenomenon has been exaggerated;
this percentage has reached a relatively high level from 30% in spring 2008.

Education and public awareness programmes play a significant role in Estonia’s response to climate
change. There is a growing trend, particularly in the area of formal education, to blend climate
change issues into the subject of ‘sustainability’. Environmental education could be more effective
if systemic and long lasting attitudinal and behavioural change were achieved.

Estonians’ attitude towards sustainable lifestyle has changed during the past decade. People used to
build large energy-consuming houses and use vehicles with poor fuel economy without regard for
sustainability. In recent years the trend has changed, one factor being the economic recession. People
are thinking about saving energy already in the planning phase of building a house. It is very common
to use heat pumps (air-to-air heat pumps, air-to-water heat pumps, ground-source heat pumps, etc),
solar panels and energy-efficient heating systems. New houses are built with better insulation and
old buildings are being renovated to improve their energy efficiency. Fuel efficiency is an important
indicator when buying a new car, also hybrid and electric cars are becoming more popular.

On local level, the so-called green transport is being popularised in Tallinn City — there is free park-
ing for electric and hybrid cars and a free public recharging spot for electric cars. Capacity building
in other regions is exemplified by the Rouge energy park, established in 2001. The park, located in
Rdouge Parish in South-East Estonia, is a good example of promoting the use of renewable energy
and innovative solutions of energy production as well as of providing information about energy
saving. The energy park is unique in combining old and new technologies. On the energy trail of
the park visitors can see how it is possible to get energy from water, sun and wind, as well as from
the ground.

The general discussion of environmental issues, including the dissemination of information to the
public through the media and the Internet, has increased in the recent years. Most people get their
information from the media, especially from television. There are TV shows, such as Environmental
News and Ozone on air every week. The issue of climate change also appears in the daily newspa-
pers in the form of topical articles. There are a number of environmental magazines dealing with
the environment and climate change, for example Estonian Nature, Environmental Technology,

Horizon etc.

ESTONIA’S FIFTH NATIONAL COMMUNICATION



EL
CY
SI
HU
FR
MT
SK
SE
RO
DE
ES
cz
BG

T
PT
BE

UE27
LT
IE

DK
AT
LU
PL
NL
LV
UK
EE

CY (tcc)

HR

TR
MK

EDUCATION, TRAINING AND PUBLIC AWARENESS

QE2T How serious a problem do you think climate change is at this moment?

M A very serious problem (7-10

)

B A fairly serious problem (5-6)

M Not a serious problem (1-4) DK
94% 6%
92% 5% 3%
83% 2% 5%
83% 173% 3% JEEY
81% "% 4% i3
79% u% 3%
75% FITH 4% g3
72% 19% 9%
7% 15% 1% ETTN
1% 9% 9% PR
70% 7% %
70% 0% 0% B
70% 0% 7% IO
69% 21% 0%
69% 19% [T % |
67% 22% % N
67% 21% mw  JRES
67% 20% 0% [
65% 22% w% [
65% 23% g% oY
64% 22% 3% [J12:
63% 23% 13% []1%
63% 24% 2%  PRES
61% 22% 2% N
57% 28% "% [ 1%
56% 27% 15% L2
51% 30% 7% [ b
49% 31% 18% [ Do
76% 7% 5% [PEA
3% 0% 6% M
67% 6% 9y TN
62% 24% s% AN
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 9.1. Seriousness of climate change according to different countries

Source: Europeans’ attitudes towards climate change, 2009
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The Ministry of the Environment has been making an effort to introduce the subject of climate
change into various environmental seminars for different stakeholders. Additionally, different min-
istries, universities, local communities and information centres have been organising conferences
and seminars on climate change. The presentations have covered climate change both in the world
at large and in Estonia. Also a few exhibitions have been organised to raise the public awareness
of climate change.

9.2. Public access to environmental information

The access to environmental information in Estonia is regulated mainly by the Public Information
Act. During the past decade Estonia has started using different information technology solutions in
order to provide the public with a better access to environmental information. The special electronic
system eJustice for coordinating draft legislation is available at http://eoigus.just.ee/, used by civil
servants elaborating and coordinating draft legislation. All information in eJustice is available to the
public, including (in some cases digitally signed) draft legislation, draft elaboration timetable, time
limits for coordination, search engine, etc. Citizens can express their opinion about the content of
drafts and make proposals to the Government in the ParticipationWeb at https://www.osale.ee/.

Most of the environmental information in Estonia is published by the Estonian Environment In-
formation Centre (EEIC), a state agency founded in 1993 and administered by the Ministry of the
Environment (MoE). The EEIC collects, analyses and distributes environmental information to both
decision-makers and the public. Information on the environmental data is electronically available
in the Environmental Registry at http://register.keskkonnainfo.ee/, regulated by the Environmental
Registry Act.

The website of EEIC www.keskkonnainfo.ee is a source of environmental data consisting of indica-
tors, analyses and reports. Different reports on air quality, environmental monitoring, nature conserva-
tion, water quality and the state of the environment are available on the website. It is also the main
source of information on climate policy and its implementation, giving an overview of the issue of
climate change and the implementation of the UNFCCC and its Kyoto protocol with reports like
National Communications and National Greenhouse Gas (GHG) Inventories. The website has a list
of legal acts related to climate change in Estonia, as well as information on Joint Implementation
projects and the implementation of EU Emission Trading Scheme (EU ETS). The site is used for
the official publication of climate change policy related information, including all relevant reports
and guidance for participating in EU ETS with information on the Emission Trading Registry.

The MoE uses its website www.envir.ee to publish environmental information. However, no infor-
mation on climate change is included.

Websites like www.bioneer.ee and www.greengate.ee have specialised in publishing environmental
information from other media. Both contribute to raising the public awareness and to publishing
environmental information.
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9.3. Activities by the Estonian Government

It is the responsibility of the MoE to coordinate climate change policy and its implementation. The
Ministry of Economic Affairs and Communication is responsible for energy policy and has been
involved in implementing EU ETS and Joint Implementation in Estonia. The Ministry of Foreign
Affairs and the Ministry of Finance participate in international projects regarding climate change. The
main implementing agency for climate change policy is EEIC.

Estonian Research Institute of Agriculture, a state research institute under the jurisdiction of the
Ministry of Agriculture, is actively involved in different studies that, among other things, assess the
impact of climate change on agriculture.

The institutions involved in the compilation of GHG inventory are listed in the description of National
Inventory System in chapter 3.4.

The MoE as the overall coordinator of climate change policy has altogether 2.5 specialists working
on climate change related issues in the Air Quality and Radioactivity Bureau under the Environmental
Management and Technology Department. The implementing body of climate change policy is the
Climate and Ozone Bureau in EEIC with 4 specialists. The main tasks of the Climate and Ozone
Bureau include administrating the Emission Trading Registry, coordinating GHG reporting (inven-
tory, projections, policies and measures), implementing EU ETS, coordinating Joint Implementation,
and administrating the registry for Ozone Depleting Substances. It is clear that the MoE does not
have enough personnel for coordinating and implementing climate change policy. One of the latest
developments designed to improve Estonia’s performance in climate policy is the plan to establish
an Energy and Climate Agency.

In summer 2009 the Ministry of Economic Affairs and Communications was ordered by the Parlia-
ment of Estonia to establish an Energy and Climate Agency. The Agency is going to be part of The
Credit and Export Guarantee Fund KredEx. The activities of the Energy and Climate Agency will be
oriented in two main directions: analysing the trends of energy and climate, and applying the measures
of sustainable development.

The purpose of the analysis is to support the development of energy and climate policy, improve the
overview in the statistical reporting of climate areas, and analyse the necessary global, national and
local trends, as well as the influence of different developments on energy and climate areas. As a
result, the country’s energy and climate policy is expected to improve. The budget of the Energy and
Climate Agency until the end of year 2010 is more than 80 million EEK in total.

The Estonian Ministry of Education and Research has been subsidising climate-related science and
development, the amount of the subsidy having increased on several occasions over the past few
years.

ESTONIA’S FIFTH NATIONAL COMMUNICATION

175




176

9.4. Educational system

The educational system in Estonia is administered by the Ministry of Education and Research.
The Ministry prepares educational policy, coordinates its implementation and is responsi-
ble for educational matters at all educational levels. Education is organised mainly within
the public sector and there are only a few private schools that still receive some public
funding. The Estonian Ministry of Education and Research is supervising the drafting of
the 2009-2013 development plan for education on sustainable development. Although this
development plan does not address the issues of climate change separately, it recommends
treating climate change, its reasons, consequences and adaptation as part of the education
on sustainable development.

The educational system is divided into four levels. Pre-school is the first educational level
and is intended for children under the compulsory age for education. Basic education can be
acquired in primary schools (grades 1—4), basic schools (grades 1-9) and upper secondary
schools (grades 10-12).

Environmental studies at school are part of many subjects, especially of science (elemen-
tary and basic school), geography, biology, chemistry and physics. The national curriculum
includes a cross-curricular theme “Environment and Sustainable Development” which ena-
bles the teaching of subjects such as sustainable development, climate change, biodiversity,
sustainable energy and water usage, waste separation, etc. Many schools have shown special
initiative in integrating environmental education into the school curriculum and have estab-
lished opportunities for outdoor learning near schools. The students have the opportunity to
visit nature education centres and perform their studies in a natural environment. More than
50 nature and forest centres are offering educational programmes country-wide. Information
about the extra-curricular programmes is available at the environmental education portal
www.keskkonnaharidus.ee. The share of climate change related issues in general education
could be increased and further developed. The challenge is to raise the awareness of teachers
and provide better-quality learning materials on issues related to climate change.

Participation of schools in projects

Climate change education in primary and secondary schools is possible through public aware-
ness campaigns and projects organised by different organisations. Several school projects
supported by The Ministry of Education and Research are being carried out in Estonia:

e The Embassy of Denmark in Tallinn in cooperation with Eesti Energia AS and the
Faculty of Power Engineering at Tallinn University of Technology announced the com-
petition Energy Saving School in January 2009. Lower and upper secondary school
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students were invited to monitor their energy use and to find opportunities for saving
energy in schools. More than 60 schools were involved in the project. Teams of 5 students
and 1 teacher analysed energy use in the school building and school’s daily life, planned
the activities for saving energy, held a campaign directed at students and teachers, and
monitored the actual energy saving by carrying out measurements and doing research in
the course of the project.

e Starting from 1996, 44 schools have been participating in the international Global
Learning and Observations to Benefit the Environment (GLOBE) Programme which
is a worldwide community of students, teachers, scientists, and citizens working together
to better understand, sustain, and improve the Earth's environment on a local, regional,
and global scale. Students participating in the programme observe and measure certain
climate properties of the nature near their school and submit their results to an online
database. The data on air temperatures and clouds collected by Estonian schools between
1997 and 2004 was declared to be of sufficient quality and was entered in the National
Oceanic and Atmospheric database for climatic data. Since 1997, Estonian schoolchildren
have sent more than 600,000 measured values to the GLOBE database, concerning the
atmosphere, hydrology, biostatistics and phenology. Since 1996, students have prepared
hundreds of research papers, and 700 to 1000 children are involved in the programme
each year.

e 19 Estonian schools participate in the Baltic Sea Project. It is the first regional project
within UNESCO Associated Schools Project to combine environmental education on a
specific environmental issue, the Baltic Sea and intercultural learning. The objectives of
the project are to increase students’ awareness of the environmental problems of the Baltic
Sea area and to give them an understanding of the scientific, social and cultural aspects
of the interdependence between man and nature, to develop the ability of the students to
study changes in the environment, and to encourage students to participate in developing
a sustainable future.

e 12 Estonian schools participate in the NASA CloudSat education network where
schoolchildren observe and measure clouds and precipitation during the overpass of the
CloudSat satellite. The students provide CloudSat scientists with additional data related
to the scientific goals of the mission and in return benefit from interaction with mission
scientists, special web and hard copy activities, web chats etc.

e Since 1993, younger schoolchildren have been participating in the Hello Spring project

which was initiated in Estonia but later became international in scope. Children partici-
pating in the project observe nature’s first signs of spring (buds appearing and growing,
plants blooming, migratory birds arriving) and enter their data into a database. More than
6000 kindergarten and primary school children participated in the observation activities
in 2009. The project is financed by the Tiger Leap Foundation and the Environmental
Investment Centre.
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Higher education

Estonian universities do not offer the possibility to study climate change as a separate major,
but many universities provide Bachelor or Master level programmes in environmental studies
which incorporate climate change issues. Many secondary and vocational schools offer
courses in environmental studies or place a special emphasis on environmental issues in
their curriculum.

Based on the national schooling requirements, the Ministry of Education and Research or-
ders studies from programmes related to environmental issues from universities. In 2008,
985 higher education students studied in environment-related curricula. These programmes
address different environmental issues but the proportion of climate change studies is negli-
gible. The universities teaching environmental subjects (including climate change issues) are
Tallinn University of Technology, University of Tartu (including Tiiri College), University of
Life Sciences, Tallinn University, Maritime Academy and Eurouniversity.

9.5. NGOs

The Estonian community has become more aware of the significance of climate change as
a separate issue. A broad range of non-governmental organisations (NGOs) are actively in-
volved in the capacity building of climate change issues through research, lobbying, education
and training, and media activities.

e Estonian Green Movement-FoE (EGM) is one of the most influential environmental
non-profit NGOs in Estonia, protecting the environmental needs of Estonia’s
inhabitants. In its activities the EGM is backed by a nationwide active network of
some 1000 individual members. EGM has adopted the mission of reacting to the
regional environmental problems brought about by political and social changes, and
protecting Estonian natural resources on grass root, national and international levels.
Its activities are carried out in the framework of two programmes (environmental
awareness and environmental policy) addressing the following issues: consumption,
energy and atmosphere (including climate change), forestry, transport and water.

e Estonian Students Society for Environment Protection Sorex is a voluntary non-profit
NGO for young people of at least 16 years of age. Currently the organisation com-
prises mainly 20-26 year old students from Estonian universities. The main aims of
Sorex are to raise the public awareness of ecological issues, to arouse interest in
nature, to instil an environmentally friendly and sustainable way of thinking in young
people, and also to organise events aimed at the protection of the environment and
the improvement of knowledge. In 2008 Sorex published a brochure on four top-
ics - water, waste, climate and sustainable development. The booklet was meant for
distribution in schools alongside with lessons addressing these topics. The main goal
of the booklet was to raise young people’s awareness of these issues.
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Stockholm Environment Institute Tallinn Centre (SEI-Tallinn) is a non-profit NGO,
founded by SEI and registered under the Estonian law in 1992. Through its Climate
and Energy Programme SEI-Tallinn has been participating actively in numerous local,
national and international projects regarding climate change for more than a decade.
The institute has been involved in implementing UNFCCC and its Kyoto protocol
in Estonia, acting as a consultant for Joint Implementation for the MoE and project
developers, participating in climate change related projects in Baltic Sea Region. Fur-
thermore, SEI-Tallinn has been compiling the National Allocation Plans under EU ETS
for the periods 2005-2007 and 2008-2012. The main ongoing project in SEI-Tallinn
regarding climate change at the moment is the INTERREG project “Baltic Climate”
in cooperation with local municipalities, directed at enabling the municipalities to deal
with the issue of climate change in a cooperative, integrative and sustainable way. The
project started in October 2008 and will end in 2012.

Estonian Fund for Nature is a non-profit organisation. Its objective is the preserva-
tion of natural diversity in Estonia and in the world in cooperation with individuals,
companies, organisations and state institutions. Since 1991, the voluntary civic asso-
ciation, in cooperation with many people and organisations, has been leading various
wildlife conservation projects.

The Archimedes Foundation participates actively in building a knowledge-based Eu-
rope by helping open up education and training systems to Estonia through European
cooperation programmes and by creating conditions for participation trough accredita-
tion and evaluation of higher education. Through annual project competitions, efforts
are being made to promote the sustainable management of the environment and its
resources, to improve our knowledge of the interaction between the climate, biosphere,
ecosystem and the human factor, and to create new technologies, means and services
for addressing global environmental issues in an integrated way. The goals of the call
for proposals in 2010 are related to the natural risk factors associated with climate
change and the development of risks evaluation and alleviation methods. Priority is
given to the development of prediction and warning systems for droughts related to
climate change, and to the development of methods for adjusting to the dangers related
to climate change.

9.6. Public information campaigns

Various campaigns and activities related to climate change are carried out in Estonia:

European Mobility Week is celebrated yearly to raise public awareness of the need
to take action against the air pollution and climate change caused by the increase in
the number of cars in the urban environment. EGM has been the organiser of the
Mobility Week activities since 2006. The aim of the campaign is to introduce the ad-
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vantages of public transportation to the citizens. In the framework of the campaign
various lectures are given on the alternative travel options. The campaign encourages
individuals to think about how they can change their travel habits by using different
means of transportation.

Every year on 22 September Estonia celebrates the Car-free Day during which the
public transportation is free of charge for all citizens of Tallinn City.

The Park and Drive programme enables citizens to leave their cars in the special
free parking lots in the suburbs and continue their way to the city centre of Tallinn by
public transportation. The programme operates throughout the year. The main reasons
for using the Park and Drive system are the cheaper price and the acceptable quality
of the public transportation, as well as the smooth transfer from the suburbs.

Environment Day was organised in cooperation between the Student Society for
Environmental Protection and the European Commission (EC) within the project
Change in 2007 during the Tallinn Youth Week. The objective of the project was to
raise public awareness of environmental issues, including climate change. A special
Environment Day was organised by the EU Information and Culture Centre in order
to address various environmental issues: waste, climate change, air, and water. The
project proved very successful in attracting the interest of different stakeholders.

Snowmen Campaign against the Climate Change is an international campaign that
has been organised in various places across Estonia (near schools, on squares etc).
Hundreds of snowmen are built to fight the global warming, to show that climate
change is threatening them as well as most other inhabitants of planet Earth. In Es-
tonia, the campaign has been organized by EGM since 2006. Many other groups and
concerned individuals have participated as well. The campaign has been very success-
ful and has generated a lot of public and media interest during the past few years.

ESTONIA’S FIFTH NATIONAL COMMUNICATION



9.7. Participation in international activities
ASTRA project

In 2005-2007 Estonia participated in the project “Developing Policies & Adaptation Strate-
gies to Climate Change in the Baltic Sea Region” (ASTRA) funded by the INTERREG IIIB
Programme (Baltic Sea) of the EC. The Estonian partners in the project were the Institute of
Ecology at Tallinn University, the Geological Survey of Estonia and Parnu City. The main
objective of the project was to assess the regional impact of the ongoing global climate
change in the Baltic Sea region and to develop strategies and policies for regional adaptation
to climate change.

The project used scientific knowledge from climate modelling and climate impact research, as
well as geomorphologic and geological investigations to assess the impact of climate change
on both natural and socio-economic systems. This provided a basis for the governments for
handling threats arising from climate change in the Baltic Sea Region, such as extreme tem-
peratures, droughts, forest fires, storm surges, winter storms and floods. As a first step, a major
winter storm on 89 January 2005 and the subsequent events, as well as the related national,
regional and local effects and responses, were studied as examples of the various challenges
climate change poses to the region.

Adaptation strategies for regional planning purposes were developed. For example, the im-
pact of climate change and the vulnerability of regions were studied in several regional and
local case studies focusing on single effects as well as socio-economic sectors. Entry points
and integration to existing planning processes and methods were identified. Special attention
was paid to risk awareness, addressed by means of intensive dissemination exercises, such
as regional conferences and workshops. Finally, policy recommendations for climate change
adaptation were delivered for different spatial scales from local to national and Baltic Sea
Region levels.

Baltic Climate Project

The INTERREG project Baltic Challenges and Chances for local and regional development
generated by Climate Change (Baltic Climate) started in 2008. The project with an overall
budget of 4.4 million EUR will end in 2012. It is targeted at small and medium sized cities
and rural areas in all of the Baltic Sea Region countries including Estonia, especially at deci-
sion makers and those who prepare decisions on a local and regional level.

The project will identify how the climate change phenomenon also presents opportunities/
chances and not only obstacles for the development of regions if they account for climate
change related information in their long-term planning. Activities under the project:
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e Developing and providing support materials enabling the assessment of the impact of
climate change at the local level in the Baltic Sea Region;

e Describing and designing alternative urban and rural models of adjusting to climate
change and developing a comprehensive approach which “localises” climate change
related information and integrates several aspects of climate change at the local level
and in the Baltic Sea Region;

e Implementing cross-sectoral cases on the subjects of transport, housing, energy and
agriculture;

e "Capitalising” climate change by evaluating the changes in the operating environment
and the effects on the "target area's" industry and commerce resulting from climate
change in order to help regions’ business and economic life adapt to and benefit from
climate change;

e Developing an Information and Communications Technology Toolkit in order to pro-
vide the identified target groups (decision makers and those who prepare decisions)
on local and regional levels in all Baltic Sea Region countries with an easy-to-use,
process-oriented guide on how to account for the impact of climate change in the
relevant decision making processes. The toolkit will reflect the thematic focuses of
target areas: e.g. energy, transport, housing, agriculture, with an emphasis on integrated
planning processes, as well as local and regional planning and development.

The leading partner of the project

is Germany. Estonian participants are SEI-Tallinn, Harju County Government, non-profit
organisation Harju Public Transport Centre, Saku Rural Municipality Government, Rapla
County Government, Kehtna Rural Municipality Government and Kohila Rural Municipality
Government.

Information under Articles 10e and 10f of the Kyoto Protocol

Estonia does not have any programmes or activities to cooperate in and promote the develop-
ment and implementation of education and training programmes at international level.
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ANNEX I.
SUMMARY TABLES ON EMISSION TRENDS




"€ 109US U0 9[qE) Oy} JO PUD dY} J& USAIS o1k 9[qe) SIY) J0J SA)0UI00] [V :9JON

‘saurjapInn DI 2ys Jo yoroidde | 1or], U0 paseq SUOISSIWO [eNUAO] = d
'sauIfepIND DI Y} Jo yoeoidde 7 1911, UO Paseq SUOISSIWD [ENOY = Y :JON

9€°0

01°0

VN

VN VN

VN

ON

ON‘'VN

o |

ON'VN

ON'VN

10°0 S6°0 651 ONVN vn v ]
€€°0 AN'VN  [ANVN ANVN
€1 SIS S6°1 01°0
6€°0 970 £€0°0 70°0
ON ON ON ON
6£°0 97°0 £€0°0 700
VN VN YN VN
SIT LL'6 LY€8 961
¥9°0 80°9 £5°Sy TIS1
L6'S LEO LY'T vI°T
[aard] 0561

16°€H1

TL'8E

90°0 ON

oxvR|
ON'VN |

IVN___ |

ELYY1

ON'VN

ETOR)
9IS Ppue suoqiedo[eH jo uondwnsuo) -
91§ PUB SUOGIEIO[BE] JO UONONPOI ‘q
o UOONPOIT 10GI0 Al
ON'AN'VN [ON‘AN'VN Wononpoiyg [eRIN_ D
ON'VN 6v'vTl Ansnpu] [eorudy) g
ANVN 16°0£9 SIONpOIJ [BIDUIN V.
ON‘AN‘VN [1#'ssL $955000.1 [EL)SNPU] T
84T ON‘VN se0 [eIeN PUe [10 ¢
ON'VN ON S[eng pios 1
78T ON‘'VN S[oN,] WO1J SUOISSIWE 9ANISN, g
ON'VN ON'VN 040 S
067 b LYE $10)098 YO ¥
750 T6°9€5 T Jodsuel] ¢
LO0 01°566 UONONISUO)) PUE SILISIPU] SULINOBJNUBIN ‘T
0€°0 SE'8SY 1 saLysnpuy AS1oug |

8°S

P8°LEE 81

@ yoeolddy 8103098

6T°L8Y 81

( Uor01ddy 2suaiajey uonsnquIo)) [on,g 'y

0S°001 [IX341 9L8E $8°LEE 81 ASxouy ‘|
76101 95°67 9p'8r1 06°8€ '€ L1T8 I8°L8I 11 S[EAOWIdY PUE SUOISSIUIY [EUOLEN [€)0],
(B9) (89) yuareamba 29D (39)
v | d v | 4 v | d S[BAOWA/SUOISSIIID SATIODALYD MNIS|
0s DOAINN (0] *ON °as »S24d »SOdH ON 'HD 100 1N ANV DANO0S SVO ASNOHNATAD
VINOLSH

1A 6007 UOISSIWqng
L00T A1ojuoAuy

(€ J0 1 1994S)

(VL AT1dV.L DDdD SATIOLNAANI SVO ASNOHNATAD TVNOILLVN HOd LIOdAd AAVININNS VI AAVINIANS

ESTONIA’S FIFTH NATIONAL COMMUNICATION



*€ 199YS U0 J[QE) AY) JO PU A} J& USALS OIe d[qe) SIY) JOJ SAI0UI00] [[ :JON

ON‘AN

VN

S0°0

ON

VN VN VN VN VN VN VN VN VN VN VN VN VN Pat1oads-uot 10010
VN VN VN VN VN VN VN VN VN VN VN VN VN ) [@Wads asvad) — 1PWO "L

ON AN AN N [43 AN Qo 'd

AN AN AN'VN UONBIAUIOU] AISEM, )

ANVN ANVN ON'VNAL Surpuey] 1em-aisepy g

AN'VN ANVN ON‘AN‘VN puer] uo [esodsi(] Asep PIOS Y
ANVN ANVN IL°LT ON‘AN'VN IISEM 9|

ON 1 A1 © 10 "D

e 4N T80LS- © pueT WO "

AN AN AN © SIUSWANIRS "

AN AN L9Y1- © SpuepoM "

4N AN 9T 10 1- © puB[sseID )

N AN 00909 © puerdor) ‘g

AN 90°0 89188 9- © pueTsaIog 'y

£7°506 L-

K1)sa.a0y pue dguey)) 3s()-puer] ‘¥s() pue ‘S

BYO

SoNpISaY [BIM[NOLISY JO Furuing porg

SEUUBAES JO SUILINg PAQLIOSAL]

SIS [EIMNoLBY -

uonBAD[ND) 00Ny

JUSWATRURIA SINUEBIN

<|a|o|Ald|x|O

UONBIUAULID] oL -

AINYMILITY P

VN 3S(] 19Npo.Id JIYI() PUB JUIA[OS ‘€]
(39) (39) yuwdreamba 7o) (39)
[ M [ d v | d S[BAOWI.I/SUOISSIW SATIODALYD JINIS
‘0s DOANN 00 *ON %34S ®$Odd o SOdH ON YHD 200 PN ANV IDUNO0S SVO ASNOHNATHD)
VINOLSH

T'1A 600T uotssiuqng
LOOT A1ojudAu]

(€ 30 71994S)

(VL AT14V.L D0dD SHTHIOLNIANI SVO ASNOHNATAD TVNOLLVN 404 LIOdTd AAVININNS VT AAVININNS

ESTONIA’S FIFTH NATIONAL COMMUNICATION



*10)99S A1)So10,] pue oSuey) 9sn-pue-] ‘9 PULT ) UI SY00)S SSEWOIQ JO SSO] B SB I0J PAIUNOIOL OIE SUOISSIWD L)) JOU ‘DBl J[qRUTR)SNSUN UL J& PI)SIAILY ST SSLUIOIq oY) J] “IOUURW d[qeure)sns & ur paonpoid st ssewolq o)
Jey) pawNSse I J1 S [210) [EUOTJBU OY} UT PAPN[OUT JOU I SUOISSId () Surpuodsarios oy ynq uondwnsuoo ASI0Ud [BUOERU ) UT POPN[OUT dIE [aNJ Sk PASn SSBWOI] JO SJUNOUTY "10399s ASIOUD A1) WIOIJ SUOISSIW [10) [EUOTJBU
Ay} UI PAPN[OUT G JOU P[NOYS SUOISSILD OSAY], "SWIA)] OWDJN JOPUN ‘SSEWOIQ WO SUOISSIWD T SE [[oM SE ‘SuoneIado [eIoje[n[nW PUE S10)UNG OULIEW PUE UONBIAE [EUONEUIDIUL WIOL} SUOISSIS 110dox 0) payjse a1e saLuno) o

“AIN 92U} JO (£ 103938 YD) 1oyIQ :6 Idardey) ur papraoid aq pinoys suoneur[dxd pa[ejap €, 190 L, 10199s 1pun A10391e0 901008 21j199ds-Anunod Aue Junaodar J ©

*10309s A310U7 o) Ul pajrodar 9q 0} o1k 194000y ASIOUH (PIA UOTIRIOUIOU] WIOIJ SUOISSIUD SLAIOUM ‘10J0dS 0)SBAN U} UT pajiodar oq 0} o1e 104000y ASIOUH INOYIA| UOHBIIUIIU] )SEA\

WOIJ SUOISSIIO A[UQ) "SUIEAIS d)SEA JIULSIOUI 10 JIUGTOIG-UOU WO SIS JI JI POPN[OUI q ATUO P[NOYS UOTEIGUISU] OISEAY PUE PUET UO [ESOdSI(Y dISEA PI[OS SOLI0FIED 091M0S WOl 0D (o)

"(+) eamisod suotsstwa 10y pue (-) 2Anesau skeme are sjeAowal 10y suSis oty ‘Buniodar jo sasodmd oy 104

"IN Y} UI S} d)0U P[NOYS 10J09S AIM[NOLIFY dY UT S[10S W0y {0 partodor A[snotaoxd yorym soned

“TONdNPOIJ UL pue poog pue 1oded pue ding sopn[our uononpoId LY

-o1qissod a1oym ‘pasn aq pnoys yoeoidde [£10199S YY) WO SHNSI AY) ‘SUOISSILID [£)0) [BUOTIRU SUIBWIISO

104 *(9)'V'[ 2[qeL, 0} X0q uonEuAWNOOp 3y} ut yoroidde [210109S oty Yrim saduaIRYIIp Aue ure[dxa o) pue yoeordde souaiejoy oty Sulsn sUOHENO[Ed J1aL) JO S)NSAI Y 1OdDI 0) PaYsE a1 sALIUNOd ‘sasodmd uoNEIHLIdA 10 ()

“Jeutioy Sunuodar uowtod s Jo (11)g d[qe Ut papraoid oq 03 d1e $7.4d PUE SO IH JO SUOISSIID PajeSoISFesIp Uo e “SUOISSIID Jud[eAIbo 00 st passaIdxa oq 01 a1t SO AJ PUe S).IH JO SUOISSIWO dYT, )

09°L9% T 1g wo.y suoissiuy 10D

ON ON suoperddQ [erje[nNIA

LSy ¥0'C 61°01 6CS1 0S‘9LL SULIEIN

19°0 LE'SYT UoneIAy

061 L8VT6 sIdung [BuoneUINU]

(g $SWAI OWAN

(39) yudreamba 1g)H (39)
v | 4 v | d v | 4 S[BAOWID.I/SUOISSIIID SATIODALYD MNIS
‘0s DOANN 0D “ON °AS SOAd SOAH ON "HD 10D PN ANV IDINOS SVO ASNOHANTTID
VINOLSH
T'1A 600 UOISSIWqNS (€ Jo £399yS)

L00T K103uanup (VL ATAV.L DDOdD SATIOLNAANI SVO ASNOHNATED TVNOILVN 04 LIOdTd AAVINIANS VT AAVININNS

ESTONIA’S FIFTH NATIONAL COMMUNICATION



SUMMARY 2 SUMMARY REPORT FOR CO, EQUIVALENT EMISSIONS Inventory 2007
(Sheet 1 of 1) Submission 2009 v1.2
ESTONIA

GREENHOUSE GAS SOURCE AND co,” CH, N0 HFcs® | PRCs® SF,? Total

SINK CATEGORIES CO; equivalent (Gg)

Total (Net Emissions) 11 187,81 1 725,59 1 056,47 144,73 0,06 0,97 14 115,63
1. Energy 18 337,84 643,43 106,02 19 087,28
A. Fuel Combustion (Sectoral Approach) 18 337,84 122,29 106,02 18 566,14
1. Energy Industries 14 458,35 6,25 12,49 14 477,09
2. Manufacturing Industries and Construction 995,10 1,53 2,60 999,24
3. Transport 2 536,92 11,28 69,78 2617,98
4. Other Sectors 347,46 103,22 21,15 471,83
5. Other NA,NO! NA,NO NA,NO! NA,NO|
B. Fugitive Emissions from Fuels NANO 521,14 NANO 521,14
1. Solid Fuels NO NANO NO NA,NO|
2. Oil and Natural Gas NA,NO! 521,14 NA,NO 521,14
2. Industrial Processes 75541 NANENO| NANE,NO 14473 006  0,97] 901,17
. Mineral Products 630,91 NANE NANE 630,91
._Chemical Industry 124,49 NA,NO! NA,NO! 124,49
. Metal Production NANENO| NA,NE,NO NA NA,NO NANO|  NA,NE,NO|
. Other Production NO NO

. Production of Halocarbons and SFg

. Consumption of Halocarbons and SF,®

Q|H|m(g|n|w|>

. Other

3. Solvent and Other Product Use

NA

4. Agriculture

._Enteric Fermentation

M. M.

. Rice Cultivation

NA

NO

NANO!

NA,NO|

0,06 0,97

145,76

NA NA

o|=|m|o|of=|>

. Agricultural Soils® NE,NO 713,54

. Prescribed Burning of Savannas NO NO

. Field Burning of Agricultural Residues 4,49 0,86

. Other NA NA

5. Land Use, Land-Use Change and Forestry‘” -7 905,43 1,28 1,10

A. Forest Land -6 884,68 1,28 0,13

B. Cropland 606,00 NE NE

C. Grassland -1 041,26 NE NE

D. Wetlands -14,67 NE 0,97

E. Settlements NE NE NE

F. Other Land -570,82 NE NE

G. Other 1E 1) NE

6. Waste NA,NE,NO 115,24
A. Solid Waste Disposal on Land NA,NE,NO

B. Waste-water Handling

C. Waste Incineration

38,57

NA

4,15

D. Other

NE

7. Other (as specified in Summary 1.4)

NA

NA

NANO|
NA
1.333,09
434,71
179,48
NO
713,54
NO

535

NA

-7 903,05
-6 883,27
606,00

-1 041,26
-13,69)
NE
-570,82
IE,NE
697,14
516,39
38,57
4,15
138,03
NA

Memo Items: ¥

Inter 1 Bunkers 924,87
Aviation 148,37
Marine 776,50 779,47
Multilateral Operations NO
CO, Emissions from Biomass 2 467,60
Total CO, Equivalent Emissions without Land Use, Land-Use Change and Forestry 22 018,68
Total CO, Equivalent Emissions with Land Use, Land-Use Change and Forestry 14 115,63

(O]

negative (-) and for emissions positive (+).

@ Actual emissions should be included in the national totals. If no actual emissions were reported, potential emissions should be included.

3)

@ See footnote 8 to table Summary 1.A.

Parties which previously reported CO, from soils in the Agriculture sector should note this in the NIR.

For CO, from Land Use, Land-use Change and Forestry the net emissions/removals are to be reported. For the purposes of reporting, the signs for removals are always
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ESTONIA’S FIFTH NATIONAL COMMUNICATION



SUMMARY OF REPORTING OF THE SUPPLEMENTARY INFORMATION
UNDER ARTICLE 7, PARAGRAPH 2,0F THE KYOTO PROTOCOL IN THE NC5

Annex II. Summary of reporting of the Supplementary information under Article 7, paragraph 2,

of the Kyoto Protocol in the NC5

Information reported under Article 7, paragraph 2 NCS section
National systems in accordance with Article 5, paragraph 1 34
National registries 3.5
Supplementarity relating to the mechanisms pursuant to 53

Articles 6, 12 and 17

Policies and measures in accordance with Article 2 42;43

Domestic and regional programmes and/or legislative 4.1
arrangements and enforcement and administrative procedures

Information under Article 10

Art 10a 43.1.1
Art 10b 4.3.
Art 10c 424
Art 10d 8.3
Art 10e 9.2
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