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Table D. 1: Energy balance and indicators for projection ‘with measures’
20001 2005 2010 2015 2020 2010/00 2010/00

Index Annual
Growth

Primary production  [Mtoe] 3.04 3.50 3.17 3.13 3.01 104.31 0.4 %
Solids 1.42 1.59 1.30 1.23 1.10 91.1 -0.9 %
Oil 0.00 0.00 0.00 0.00 0.00 0.0 -86.6 %
Natural gas 0.01 0.01 0.01 0.01 0.01 102.5 0.3 %
Nuclear 1.24 1.51 1.42 1.40 1.40 114.5 1.4 %
Hydro 0.33 0.33 0.37 0.40 0.42 111.1 1.1 %
Geothermal 0.03 0.04 0.04 0.04 0.04 113.4 1.3 %
Other renewable sources 0.01 0.02 0.04 0.05 0.05 794.5 23.0 %
Net imports [Mtoe] 3.29 3.70 4.18 4.37 4.40 127.1 2.4 %
Solids 0.25 0.33 0.43 0.44 0.21 169.4 5.4 %
Oil 2.31 2.55 2.69 2.79 2.83 116.2 1.5 %
  Crude oil 0.15 0.00 0.00 0.00 0.00 0.0 -86.6 %
  Oil products 2.17 2.55 2.69 2.79 2.83 124.1 2.2 %
Natural gas 0.83 0.96 1.16 1.25 1.45 139.4 3.4 %
Electricity -0.11 -0.13 -0.10 -0.11 -0.10 89.7 -1.1 %
Gross Inland Consumption (TPES) [Mtoe] 6.33 7.20 7.35 7.50 7.41 116.2 1.5 %
Solids 1.68 1.93 1.75 1.70 1.34 104.3 0.4 %
Oil 2.32 2.55 2.69 2.79 2.83 116.2 1.5 %
Gas 0.84 0.97 1.17 1.26 1.46 139.1 3.4 %
Other2 1.49 1.76 1.74 1.75 1.78 116.6 1.6 %
Electricity generation [TWh] 3 13.61 15.69 16.01 16.67 17.08 117.7 1.6 %
Nuclear 4.76 5.81 5.45 5.36 5.36 114.5 1.4 %
Hydro & wind 3.83 3.90 4.43 4.89 5.11 115.6 1.5 %
Thermal 5.01 5.98 6.13 6.42 6.60 122.2 2.0 %
Generation capacity i[GWe] 2.82 2.92 3.04 3.05 2.90 107.8 0.8 %
Nuclear 0.68 0.68 0.68 0.68 0.68 100.0 0.0 %
Hydro&Wind 0.82 0.91 1.05 1.19 1.24 127.7 2.5 %
Thermal 1.32 1.34 1.31 1.19 0.99 99.3 -0.1 %
Average Load Factor [%] 55.2 % 61.3 % 60.2 % 62.4 % 67.1 % 109.1 0.9 %
Fuel inputs for Thermal Power Generation [Mtoe] 1.34 1.60 1.55 1.61 1.45 116.2 1.5 %
Solids 1.23 1.43 1.24 1.20 0.85 100.8 0.1 %
Petrol. products 0.02 0.03 0.03 0.06 0.07 139.6 3.4 %
Gas 0.07 0.10 0.24 0.30 0.48 351.0 13.4 %
Geothermal 0.00 0.00 0.00 0.00 0.00
Combust. renew.& waste 0.02 0.03 0.05 0.05 0.05 273.5 10.6 %
Average Thermal Efficiency [%] 32.3 % 32.2 % 33.9 % 34.3 % 39.0 % 105.2 0.5 %
Non energy use [Mtoe] 0.14 0.14 0.15 0.15 0.15 101.5 0.2 %
Total final energy demand [Mtoe] 4.38 4.90 5.17 5.30 5.39 118.2 1.7%
Solids 0.06 0.06 0.06 0.06 0.05 98.5 -0.1 %
Oil 2.28 2.51 2.66 2.73 2.76 116.8 1.6 %
Gas 0.60 0.70 0.77 0.80 0.83 127.9 2.5 %
Electricity 0.92 1.06 1.11 1.15 1.19 120.9 1.9 %
Heat 0.17 0.20 0.21 0.21 0.21 119.6 1.8 %
Renewable energy sources 0.34 0.37 0.36 0.35 0.34 106.1 0.6 %
Indicators
Population [million] 1.99 1.99 1.98 1.98 1.96 99.5 -0.1 %
GDP   [billionSIT 2000]4 4081 4814 5759 6452 7157 141.1 3.5 %
Gross inl. Cons./GDP  [toe/2000 MSIT] 1.55 1.50 1.28 1.16 1.04 82.3 -1.9 %
                                      toe/1995 MEUR] 506 488 416 379 338 82.3 -1.9 %
Gross inl. Cons./Capita [kgoe/cap.] 3181 3626 3714 3796 3773 116.8 1.6 %
Electricity generated/Capita [kWh/cap.] 6837 7904 8085 8441 8696 118.3 1.7 %
Import dependency [%] 52.0 % 51.4 % 56.9 % 58.3 % 59.4 % 109.4 0.9 %
%  oil in final demand [%] 52.1 % 51.3 % 51.5 % 51.6 % 51.3 % 98.8 -0.1 %

1 Base year data source: Statistical bulletin of energy sector, publ. MOPE
2 Includes nuclear, hydro, wind, net imports of electricity (imp.-exp.), and other energy source
3 Gross production (net production for smaller units)
4 In model old data on GDP were used. Since later it was corrected so it differs from the data in the chapter Economy 
profile.
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Table D. 2: Energy balance and indicators for projection ‘with additional measures’
2000 2005 2010 2015 2020 2010/00 2010/00

Index Annual
growth

Primary production  [Mtoe] 3.04 3.54 3.18 3.04 3.07 104.66 0.5 %
Solids 1.42 1.60 1.26 1.10 1.11 88.8 -1.2 %
Oil 0.00 0.00 0.00 0.00 0.00 0.0 -86.6 %
Natural gas 0.01 0.01 0.01 0.01 0.01 104.6 0.4 %
Nuclear 1.24 1.51 1.42 1.40 1.40 114.5 1.4 %
Hydro 0.33 0.34 0.37 0.41 0.42 113.0 1.2 %
Geothermal 0.03 0.04 0.04 0.05 0.05 124.9 2.2 %
Other renewable sources 0.01 0.04 0.08 0.09 0.09 1384.3 30.1 %
Net imports [Mtoe] 3.29 3.61 4.00 4.12 4.11 121.7 2.0 %
Solids 0.25 0.33 0.40 0.35 0.19 157.3 4.6 %
Oil 2.31 2.47 2.54 2.53 2.51 109.5 0.9 %
  Crude oil 0.15 0.00 0.00 0.00 0.00 0.0 -86.6 %
  Oil products 2.17 2.47 2.54 2.53 2.51 116.9 1.6 %
Natural gas 0.83 0.96 1.18 1.39 1.63 142.1 3.6 %
Electricity -0.11 -0.14 -0.12 -0.14 -0.22 102.4 0.2 %
Gross Inland Consumption (TPES) [Mtoe] 6.33 7.14 7.19 7.17 7.18 113.5 1.3 %
Solids 1.68 1.96 1.72 1.51 1.36 102.4 0.2 %
Oil 2.32 2.47 2.54 2.53 2.51 109.5 0.9 %
Gas 0.84 0.96 1.19 1.40 1.64 141.8 3.6 %
Other 1.49 1.75 1.74 1.73 1.67 116.4 1.5 %
Electricity generation [TWh] 13.61 15.84 16.16 17.05 18.59 118.7 1.7 %
Nuclear 4.76 5.81 5.45 5.36 5.36 114.5 1.4 %
Hydro & wind 3.83 3.94 4.51 4.95 5.16 117.6 1.6 %
Thermal 5.01 6.09 6.20 6.74 8.06 123.7 2.1 %
Generation capacity i[GWe] 2.82 2.96 3.17 3.40 3.58 112.6 1.2 %
Nuclear 0.68 0.68 0.68 0.68 0.68 100.0 0.0 %
Hydro&Wind 0.82 0.92 1.07 1.20 1.25 130.0 2.7 %
Thermal 1.32 1.37 1.42 1.52 1.66 108.2 0.8 %
Average Load Factor [%] 55.2 % 61.1 % 58.2 % 57.3 % 59.3 % 105.4 0.5 %
Fuel inputs for Thermal Power Generation [Mtoe] 1.34 1.62 1.53 1.54 1.64 114.8 1.4 %
Solids 1.23 1.43 1.13 0.94 0.79 91.9 -0.8 %
Petrol. products 0.02 0.03 0.02 0.02 0.03 107.3 0.7 %
Gas 0.07 0.12 0.31 0.51 0.74 452.0 16.3 %
Geothermal 0.00 0.00 0.00 0.00 0.00
Combust. renew.& waste 0.02 0.05 0.07 0.08 0.08 450.2 16.2 %
Average Thermal Efficiency [%] 32.3 % 32.2 % 34.8 % 37.6 % 42.3 % 107.7 0.7 %
Non energy use [Mtoe] 0.14 0.14 0.15 0.15 0.15 101.5 0.2 %
Total final energy demand [Mtoe] 4.38 4.83 5.03 5.10 5.13 115.0 1.4 %
Solids 0.06 0.06 0.06 0.05 0.05 96.6 -0.3 %
Oil 2.28 2.44 2.51 2.51 2.47 110.3 1.0 %
Gas 0.60 0.69 0.74 0.76 0.77 122.4 2.0 %
Electricity 0.92 1.06 1.11 1.15 1.20 121.0 1.9 %
Heat 0.17 0.20 0.21 0.22 0.23 122.7 2.1 %
Renewable energy sources 0.34 0.38 0.40 0.40 0.41 116.4 1.5 %
Indicators
Population [million] 1.99 1.99 1.98 1.98 1.96 99.5 -0.1 %
GDP   [billionSIT 2000] 4081 4814 5759 6452 7157 141.1 3.5 %
Gross inl. Cons./GDP  [toe/2000 MSIT] 1.55 1.48 1.25 1.11 1.00 80.4 -2.2 %

          toe/1995 MEUR] 506 484 407 362 327 80.4 -2.2 %
Gross inl. Cons./Capita [kgoe/cap.] 3181 3599 3629 3628 3654 114.1 1.3 %
Electricity generated/Capita [kWh/cap.] 6837 7978 8161 8635 9463 119.4 1.8 %
Import dependency [%] 52.0 % 50.5 % 55.7 % 57.6 % 57.2 % 107.2 0.7 %
% oil in final demand [%] 52.1 % 50.5 % 50.0 % 49.2 % 48.2 % 95.9 -0.4 %
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AAppppeennddiixx FF

RReeppoorrtt oonn SSlloovveenniiaann AAccttiivviittiieess iinn
RReellaattiioonn ttoo SSyysstteemmaattiicc CClliimmaattee
OObbsseerrvvaattiioonn aanndd GGlloobbaall CClliimmaattee

OObbsseerrvviinngg SSyysstteemm
AAccccoorrddiinngg ttoo DDeecciissiioonnss 44//CCPP..55 iinn 55//CCPP..55 ooff tthhee
CCoonnffeerreennccee ooff tthhee PPaarrttiieess ttoo tthhee UUnniitteedd NNaattiioonnss
FFrraammeewwoorrkk CCoonnvveennttiioonn oonn CClliimmaattee CChhaannggee
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1. General Approach to Systematic Observation

Meteorological observations in Slovenia began more than 150 years ago. The first 
meteorological observation station started functioning in 1850 in Ljubljana, and 
in 1871 also other stations were established in Celje, Novo mesto, Maribor, Ptuj, 
Kranj and Kamnik. There is a problem of non-homogeneity with the long term 
series of measures. This is the consequence of moving the metering points,
changing the instruments and observation protocols, and the changes in the 
surroundings of metering points. The homogeneity of data is assured by a
reanalysis method based on a repeated weather analysis from the past. Long-
term and homogenous data series enable pointing out the weather changes. The 
most unchanged data is noticed at the Ratece station in the north west of
Slovenia [ 1]. Since 1955 there has been a highland meteorological observation 
station Kredarica at 2514 m above the sea level [ 2]. Hydrological observation has 
a long tradition as well as the first water monitoring stations were founded as 
early as 1850, while the quality measures have been carried out since 1893 [ 7].
Regular observation of the Triglav glacier has been performed since 1946 and of 
the Skuta glacier since 1948 [ 5]

Until 2001 Hydrometeorological Institute of Slovenia was in charge of
meteorological, agrometeorological and hydrological observations and air quality 
measuring, then ARSO was founded which took over all these activities. The 
Agency is organized within the Ministry of the Environment, Spatial Planning 
and Energy (MOPE). The observation of the glaciers is performed by the Anton 
Melik Geografical Institute, which is a part of the Scientific Research Centre of 
the Slovenian Academy of Science and Arts, while oceanographic observations 
take place at the Marine Biology Station within the National Institute of Biology.

2. Meteorological and Atmospheric Observation

Slovenia is characterized by diverse local climatic conditions, which is a
consequence of mixture of three climatic types, alpine in the Northwest,
submediterranean in the Southwest and continental in the Northeast, and its 
diverse relief. This is the reason why extensive monitoring network is needed for 
good quality monitoring of climatic conditions in Slovenia. At the moment the 
network consists of 39 climatological stations, 13 of them being synoptical, 180 
precipitation stations, a radiosounding station, sodar and a meteorological radar 
station. Most of the 30 automatic meteorological stations operate at clima-
tological meteorological stations. The problem of measuring sequence in Slovenia 
is its non-homogeneity because of moving of measuring spots, change of
observation protocol, instruments, and the surroundings of the measuring spots. 
Correction of the non-homogeneity of the data is done with a reanalysis method, 
based on a repeated weather analysis in the past: that helps us get a longer and 
more homogenous set than it would be if it was presented by measured data only. 
The drawback of this method is that it is useful only for the data after 1957 due 
to the lack of quality satellite, ground and height surveys. ARSO (Environmental 
Agency of the Republic of Slovenia) archive has to use more detailed methods of 
measured data homogenization in order to define trends and climate change in 
Slovenia. Since there are no measuring stations in Slovenia with the same
measuring method on a long-term in unchanged surroundings 5 to 6 reference 
meteorological stations are planned for climate change monitoring in the future.
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International participation of Slovenia in terms of exchanging meteorological
data takes place mainly within the projects under the sponsorship of the World 
Meteorological Organisation. The most extensive data exchange takes place
within the World Weather Watch (WWW), for which data from 13 synoptical 
stations are sent. Within the GCOS (Global Climate Observing System) project, 
Kredarica station and Ljubljana station take part with meteorological data and 
data form meta base. GPCC which is a part of World Climate Research
Programme regularly receives data from synoptical stations, and if requested 
monthly data of the precipitation network are sent. Besides these data also the 
selected meta base data are assured: geographical coordinates, altitude,
ombrometer type and presence of the against-wind shield.

Within the GAW project (Global Atmosphere Watch) data on ozone measures in 
Krvavec and Iskrba are sent. The data from both stations are also sent to the 
EMEP coordination centre (for the CLRTAB programme).

Table F. 1: Participation in the Global Atmospheric Observation System

GAW GCOS WWW WCRP CLRTAB
How many stations are the 
responsibility of the Party? 

2 2 19 19 2

How many are providing data to 
international data centres now?

2 2 19 19 2

How many are expected to be 
operating in 2005?

2 2 19 19 2

Air quality measurements for Slovenia are being done in several networks. The 
national network, which is under ARSO competence, comprises an automatic 
network and a 24–hour network. Additional networks of automatic stations
operate around thermal power plants Šoštanj, Trbovlje and Brestanica and in 
town municipalities of Ljubljana, Maribor and Celje. SO2 concentration
measuring instrument is part of Nuclear Power Plant Ecological-information
system in Krško [ 6].

Regarding the quality of data, all the procedures collected in 2003 from this area, 
were regulated through the Rule on ensuring the quality of the data from the 
ARSO metering networks, while in 2004 ISO9001 standard acquisition is in its 
final stages [ 15].

3. Terrestrial Observations

The observation of glaciers is performed on the glacier under Skuta and Triglav 
glacier, which are the most South-eastern positioned Alpine glaciers on relatively 
low sea levels. Therefore they are particularly sensitive to climate conditions [
10]. Regular observations, performed by the Anton Melik Geographical Institute 
take place at the end of the melting period [ 5]. Until the middle 90's Triglav 
glacier was measured by a classical method by which data on changes in the 
thickness and length of the glacier on individual spots were gained, while in 1995 
and 1999 geodetic measurements of the glacier were performed [ 10]. Due to the 
lack of financial means needed for the data adjustment, the Institute is not
included into international data exchange within GCOS. In 2004 it is planned to 
gain membership of the World Glacier Monitoring Service programme (WGMS), 
which is a part of the Global terrestrial network–glaciers (GTN–G) [ 5].
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Slovenia is a country rich in waters. The observation of surface water is carried 
out with a network of 185 stations of hydrological watercourse monitoring, while 
observation of lakes takes place at four stations. All those stations, perform
water level measures, on a third of them performs water temperatures measures 
as well. Hydrological monitoring of subterranean water takes place at 132
stations5. Observations are performed by the Monitoring Office of the ARSO, of 
the Ministry of Environment, Spatial Planning and Energy [ 12].

Phenological observations are carried out under professional surveillance of
Meteorology Office of the ARSO. In 1950/51 observation began at a network of 
special phenological observation stations. At the moment there are 61 stations 
distributed by the regional climate key [ 4].

Table F. 2: Participation in the global terrestrial observation system

GTN–G
How many sites are the 
responsibility of the Party ? 2

How many are providing data to 
international data centres now?

0

How many are expected to be 
operating in 2005? 

2

4. Oceanographic Observations

Oceanographic observations in Slovenia started at the Marine Biology Station of 
National Institute of Biology approximately 15 years ago. Twelve years ago
measures of vertical profiles of temperature, salinity, oxygen and chlorophyll
with a probe attached to the boat. In 2000 an oceanographic buoy started
working experimentally in the Trieste Gulf and has been operative since 2002. It 
performs the measures of the speed and direction of the wind, air temperature, 
air humidity, temperature and salinity at the depth of 2m, temperature at the 
depth of 23 m and sea currents speed at the depth from 2 to 33 m with the 
interval of 1 m. The Marine Biology Station is a National Oceanographic Data 
Centre (NODC). It also takes part in the multilateral ADRICOSM project
(ADRIatic sea integrated COastal areaS and river basin Management system 
pilot project), in the EU project called MFSTEP (Mediterranean Forecasting
System Toward Environmental Predictions) and in the MAMA project
(Mediterranean network to Assess and upgrade Monitoring and forecasting
Activity in the region) which represents an important component of the
Mediterranean Global Ocean Observing System (MedGOOS) [ 8], [ 11].

Sea observation is the responsibility of Monitoring Office of the ARSO. In 
2004 two stations carried out measures of the sea level and sea
temperature. Assuming the possible identification of climate change as the 
consequence of increased anthropogenic GHG emissions, the analyses of 
sea levels on a monthly, annual and multiyear basis take place. Data on 
monthly and annual sea levels including the current meta data are sent to 
the PSMSL centre in England, which is one of the two largest collection 

5 Data valid for 2003 
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centres for the sea level data. International participation takes place also 
within the international long-lasting project of the Intergovernmental
oceanographic commission of the Permanent Office for monthly sea level 
(IOC/PSMSL) and within the project Infrastructure development of the 
European Sea level Office (EU FP5 ESEAS RI) [ 14].

Table F. 3: Participation in the global oceanographic observation systems

Moored buoys Tide gauges 
For how many platforms is the 
Party responsible?

1 2

How many are providing data to 
international data centres?

1 2

How many are expected to be 
operating in 2005?

1 2
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Abbreviations and Symbols

ADRICOSM »ADRIatic sea integrated COastal areaS and river basin 
Management system pilot project«

EARS Environmental Agency of the Republic of Slovenia 
CLRTAP Convention on Long-range Transboundary Air Pollution
GCOS »Global climate observing system«
GTN–G »Global terrestrial network–glaciers«
MAMA »Mediterranean network to Assess and upgrade Monitoring and 

forecasting Activity in the region« 
MBP Marine Biology Station
MedGOOS »Mediterranean Global Ocean Observing System«
MFSTEP »Mediterranean Forecasting System Toward Environmental 

Predictions«
MOPE Ministry of Environment, Spatial Planning and Energy
NIB National Institute of Biology
NODC »National Oceanographic Data Centre«
WGMS »World Glacier Monitoring Service«
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