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S.3 INVENTORY OF GREENHOUSE
GAS EMISSIONS
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)���� !&. �	���������	
	������� ��������	�����!��	�����"�#$$%&#$$$

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

CO2
 * [Gg] 60,000 52,000 49,000 46,000 43,000 44,000 45,000 45,000 44,000 45,000

CH4 [Gg] 322 294 268 250 244 248 254 241 223 223
N2O [Gg] 19 16 14 12 12 12 10 10 10 9
PFC, HFC, SF6 [Gg eqv. CO2] 272 267 249 156 144 148 91 114 80 92

* CO2 emissions without LUC&F. Note: Emissions determined as of 30 January 2001.
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S.3.1 CO2 emissions
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S.3.2 CH4 emissions
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S.3.3 N2O emissions
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Note: Emissions determined as per 15. 4. 2001.

[Gg CO2]
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Note: Emissions determined as of 30.1. 2001.
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S.3.4 Emissions of HFCs, PFCs and SF6
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S.3.5 Aggregated emissions
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Scenario 1990 * 2000 2005 2010 2015

Without measures 57,771 38,866 39,638 43,524 45,249
– of which transportation 5,155 4,654 4,862 5,353 5,895
With measures 57,771 38,615 38,179 41,961 43,584
– of which transportation 5,155 4,654 4,862 5,353 5,895
With additional measures 57,771 38,466 35,762 38,038 39,089
– of which transportation 5,155 4,654 4,855 5,332 5,858

* Emissions in the reference year of UNFCCC
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Aggregated GHG emissions in industry 1990 * 2000 2005 2010 2015

Non-energy related CO2 emissions in industry 3,882 4,954 5,426 5,426 5,426
N2O emissions 577 62 62 62 62
Emissions of new gases 272 184 206 230 230
Total 4,731 3,710 4,203 4,227 4,227

* Emissions in the reference year of UNFCCC
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Scenario 1990* 2000 2005 2010 2015

Without measures
CH4 2,838 1,331 1,526 1,505 1,466
N2O 5,022 2,449 3,423 3,952 3,926
Total 7,860 3,780 4,950 5,457 5,392
With measures
CH4 2,838 1,331 1,505 1,504 1,434
N2O 5,022 2,449 3,970 4,244 4,197
Total 7,860 3,780 5,474 5,747 5,631
With additional measures
CH4 2,838 1,331 1,473 1,434 1,267
N2O 5,022 2,449 3,573 3,395 2,824
Total 7,860 3,780 5,046 4,829 4,091
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/

Scenario 1990* 2000 2005 2010 2015

Without measures
CH4 2,068 1,543 1,546 1,557 1,566
N2O 22 13 13 13 13
Total 2,089 1,556 1,558 1,570 1,579
With measures
CH4 2,068 1,543 1,434 1,229 1,026
N2O 22 13 15 25 27
Total 2,089 1,556 1,449 1,254 1,053
With additional measures
CH4 2,068 1,543 1,322 1,017 699
N2O 22 13 15 25 27
Total 2,089 1,556 1,337 1,042 726
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* Emissions in the reference year of UNFCCC * Emissions in the reference year of UNFCCC

)���� !&/ �	���������������� ��������	���)����'(��5��������*����
	�������������������

Scenario 1990* 2000 2005 2010 2015

Scenario without measures – 2,345 –2,625 –1,421 –1,086 –1,170
Scenario with measures –2,345 –2,625 –1,825 –1,807 –2,290
Scenario with additional measures – 2,345 –2,625 –2,171 –2,169 –2,673

* Emissions in the reference year of UNFCCC
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Scenario 1990* 2000 2005 2010 2015

Without measures
Energy sector 57,771 38,866 39,638 43,524 44,994
– of which transportation 5,155 4,654 4,862 5,353 5,894
Industry 4,731 3,710 4,203 4,227 4,227
Agriculture 7,860 3,780 4,950 5,457 5,392
Forestry –2,345 –2,625 –1,421 –1,086 –1,170
Waste management 2,089 1,556 1,558 1,570 1,579
Total 70,106 45,287 48,929 53,692 55,022
With measures
Energy sector 57,771 38,615 38,179 41,961 43,569
– of which transportation 5,155 4,654 4,862 5,353 5,895
Industry 4,731 3,710 4,203 4,227 5,656
Agriculture 7,860 3,780 5,474 5,747 5,631
Forestry –2,345 –2,625 –1,825 –1,807 –2,290
Waste management 2,089 1,556 1,449 1,247 1,047
Total 70,106 45,036 47,480 51,375 52,184
With additional measures
Energy sector 57,771 38,466 35,762 38,038 39,089
– of which transportation 5,155 4,654 4,855 5,332 5,858
Industry 4,731 3,710 4,203 4,227 4,227
Agriculture 7,860 3,780 5,046 4,829 4,091
Forestry –2,345 –2,625 –2,171 –2,169 –2,673
Waste management 2,089 1,556 1,337 1,042 726
Total 70,106 44,886 44,177 45,967 45,460
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S.6 EXPECTED IMPACTS OF CLIMATE
CHANGE, VULNERABILITY
ASSESSMENT AND ADAPTATION
MEASURES

S.6.1 Climate changes and climate change
scenarios
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S.6.2 The hydrological cycle, water resources
and water management

����
������������$�������$�������������
��
�����
����	����������������!��$�%��������
���������$�������
(��	����������
����3���������������������������������

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

R [mm]

1.400

1.300

1.200

1.100

1.000

900

800

700

600

500

3-year moving averages of annual precipitation totals in Slovakia (1995 is for the period 1994–1996)

OL

HA

SR

HA

HA

�������!&/ ������	�����	
�67������	�������������� 
�	���������
����
�����	�� �	����� �����	������ 
	�� ���

���	��#$%#&(%%%������������������.'0 & '�����8�0���8"�9:% ���;�;�;"� � &  �����"�69( ���;�;�;"�<' &

<	=���"�(6% ���;�;�;"� 1 &  �����	�	�##> ���;�;�;������� & �	�����/�����������������������	�������	


(%6�
����
�����	�������	��������	�����2



ES–16

The Third National Communication on Climate Change, Slovak Republic

	������
�(
�����
���$������$��������������������
�����!��$�%���$���������������
������$�����������
���������������	�������������������
�������������$�
������&�)
��������.//"� ����;;;���������� ��� �
�
�������(��
��
��������3�����$��������
����
�������
�����$��������������������������������������������
��	�����������$���������������&�1���
���������������
��������	����������������	������	����������$�����
(����� $�����
� �
��� ������ �
��� �
��� (���� M	���
��������N� ��� ����
��� �3�����
� �&�&� ������ (����
$���������������������	���������(�����$��������
�
����
�������������
������&�)
����������	����$�����
����������	��������3�������������(�������������������
��	���������������������(��
��
�������2���������
�
�������(���������&

)
��� ���	������� ������ 
��� ����� $������� ���	�
./<;&�1�����������������������
������	
���������
	��	�����
� $���� �������	���� ��	������� (���� ���
���$������	�������������������!��$�%�������������
����
�
� (��
� �
�� �3	������� ��� @��� ���� -���

(
���������������������$������������$����$�������
(������	�����&�1��������������$�������������(����
���� !��$�%��� �
�� $������ ��� ���������� ���	
�����
��	������������������
�
���$��@�������-���&�6�
C����!��$�%��� �
�� ����������������������
�
���� ������ �
��� ��� �
�� ����
� (
���� (������ ����
�

�$����������3	��������
����������&

)
�������������������	���������(�������������
������������������(�����	����������
�������������
./<<� ���.//�� ������3�������� �����������(����.
����.;:#
��3	�������������������(���������
�	��
������� 4 �
�� !����� ������
����� ���� �
�� C
���
������
����&�6���
�������������
����	���������(��
���� ������ ������3�������� ��� ;&9� ��� 9:#� (��� ���
���$��&�6���
������������������
�(
�	
�������	����
����
����������J���Q������$���������
����$��������
���	�������������(�������
�����������	����	
�����
�����$��������������(���������������
�����������
$������(������	�����& 

)
�� ������� ��� J���Q� �����$� ��� ���� ��� �
�� ����
������������������������
������	������������(��
������������& 1����������
�������������������(��
����� ��� �������	�� 	����	��(��
� �
�����	
����� �����
��������
��'�����
�(��	�������
���	���������
��
������� ��� ������ ����� �
�� $��(������ ��� ���������
����	��������������	�������	
�����&

6���������
��
��������������������������(��%��

��������	��� �	�������� ����!��$�%���	������ ����
����������������(�B�����
��(���������������	������
���	
������ �
����� ��� �3��	���
� �����	������� ��
-�������������������
��������
����!��$�%��������
1�����������������������������������'�	�����&�)
�
��	���������(�����������������
������
�	��������
�����.;�����;:
����	������������������!��$�%�������
�;����9;:���������
��!���
������>;����<;:&�+3�

	�����������(����������������������$���
��
��&�)
�
(���������������	���������(���������������������

���0�������(�����;79#&

6���
��(����
���������(��	����3��	��� ��	�����
������	
�������������� �
���3������� ��$��B�(
���� ��
�
������
�����		���������	�����������
�����������
������
�����
��!���
��
�����	�����	�������	���
�
(
����(����
����������1��������!��������#&�6���
�
����
��
����	�������������
������	
�������
����
�����3	�����
������������;:&�6��	�����������������
!��$�%�����3�������	�������������	
�������>;:
��������
��!���
��������;:
��3	������������$��
����&�'�������������������!��������������$���
���#
�(��	���������3��	��� ��	������������	
�����
�������������������!��$�%�����3	�����
�����������
�
����!��$�%��#&�������������	����	
���������������
�
����
�������	�����	�������3��	�����
���&

6��(������������������	�����������3��	���������
��	������ ��� ���� �
���� (����� ������	��B� �����	�

���������������&�)
���������������������������
������������	����������
������"&

S.6.3 Forestry and forest ecosystems
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S.6.4 Agricultural production in Slovakia
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S.7 REVIEW OF CLIMATE CHANGE
RESEARCH
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S.8 EDUCATION AND ENHANCEMENT OF
PUBLIC AWARENESS
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Indicator 1990* 1991 1992 1993 1994 1995 1996 1997 1998

Average per capita CO2 emissions 11.2 9.9 9.2 8.6 8.0 8.3 8.3 8.4 8.1
Global aggregate per capita emissions 13.7 12.1 11.1 10.3 9.7 10.0 9.9 9.9 9.6

Source: Statistical Yearbook of the Slovak Republic, 1999,

Greenhouse Gas Emission Inventory, SHMÚ, 2000

& .
�������
 ���
�
������ ( A��������
�����.���������/ A�.������������
����� ��� 2.��
A����������&'':>��0( L &���(0 L B&<���67 L (&����8 L (B�'<<!C



6

The Third National Communication on Climate Change, Slovak Republic

2.5 ECONOMIC PROFILE
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Indicator 1990* 1993 1994 1995 1996 1997 1998

GDP in constant prices of 1995 [bill. SKK] 599.2 460.8 511.6 546.0 579.9 615.9 641.1
GDP in current prices [bill. SKK] 257.7 369.1 466.2 546.0 606.1 686.1 750.8
Rate of exchange SKK/USD 18.0  30.8 32.0 29.7 30.6 33.6 35.2
GDP in constant prices of 1995 [bill.USD] 21.5a 14.9 15.9 18.3 18.9 18.3 18.2
GDP in current prices [bill.USD] 14.3 11.9 14.5 18.4 19.8 20.4 21.3
GDP per capita in constant prices of 1995 [USD] 4,060a 2,811 2,986 3,423 3,521 3,403 3,374
GDP per capita in current prices,
taking into account PPPa [USD] N/A 6,400 7,240 7,783 8,651 9,387 9,834

a – constant prices of 1992

Source: The Statistical Year-Book of the Slovak Republic 1995 – Data for the year 1990*

The Statistical Yearbook 1999 – Data for the year 1993 (ESA methodology)

The Statistical Yearbook of the Slovak Republic 2000 – Data for the years 1994 to 1998 [18]
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Indicator 1990* 1993 1994 1995 1996 1997 1998

National economy in total 100 100 100 100 100 100 100
Market products 66.5 42.5 39.9 38.8 41.5 38.4 36.1
Agriculture and forestry 7.4 6.6 6.6 5.6 4.8 4.6 4.2
Industry 49.9 29.2 28.7 28.6 29.5 26.8 25.5
– of which industrial production 22.6 23.2 23.4 24.2 22.5 22.2
Construction 9.2 6.7 4.6 4.6 7.1 6.9 6.4
Market services 18.8 41 43.3 41.1 38.0 40.2 41.0
– of which transport
and communications 11.2 8.7 8.4 10.0 9.6 9.9
Non-market services 14.7 13.4 12 12.3 12.2 13.7 13.5
Other 3.1 4.8 7.8 8.3 7.8 9.4

Source: The Statistical Year-Book of the Slovak Republic 1999 – Data for the year 1993 (ESA methodology)

The Statistical Year-Book of the Slovak Republic 1995 – Data for the year 1990*

The Statistical Yearbook of the Slovak Republic 2000 – Data for the years 1994–1998 [18]
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Indicator 1990* 1993 1994 1995 1996 1997 1998

Rate of inflation [%] 10.4 23.2 13.4 9.9 5.8 6.1 6.7
Average interest rate of
– Credits [%] N/A 14.5 14.6 13.3 11.9 12.5 13.5
– Deposits [%] N/A 8.1 9.3 8.3 6.7 8.0 10.2
Average discount rate [%] N/A 12.0 12.0 9.8 8.8 8.8 8.8
Balance of foreign trade
– Import (FCO) [bill. SKK] 61.2 195.0 211.8 260.8 340.9 393.9 460.7
– Export (FCO) [bill. SKK] 52.0 167.7 214.4 255.1 279.6 324.0 377.8
Balance [bill. SKK] –9.2 –27.3 2.6 –5.7 –70.3 –69.9 –82.9

Source: Energy Policy of the Slovak Republic, the Ministry of Economy of the Slovak Republic, 2000

The Statistical Yearbooks of the Slovak Republic, 1995–1999
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2.6 ENERGY STRUCTURE
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Indicator 1990* 1993 1994 1995 1996 1997 1998

Primary energy
sources used in the SR 945.3 754.8 743.6 766.4 779.9 777.2 756.2
Final consumption 654.5 544.9 507.1 512.5 519.1 499.3 498.9
– Industry and construction 367.0 284.7 275.8 285.8 277.7 249.1 220.9
– Agriculture 32.7 26.5 17.2 16.9 15.9 16.6 14.2
– Transport 25.5 15.8 19.7 20.9 13.2 14.1 14.4
– Non productive sphere 101.8 116.9 103.2 84.3 97.3 103.3 129.1
– Population 127.4 100.9 91 104.5 114.9 116.1 120.2
PES per capita 0.18 0.14 0.14 0.14 0.15 0.14 0.14
FC per capita 0.12 0.10 0.09 0.10 0.10 0.09 0.09
Share of FC on PES [%] 69.2 72.2 68.2 66.9 66.6 64.2 66.0

Source: Statistical Yearbooks of the Slovak Republic, 1995 to 2000
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������
���-+4/

Indicator 1990* 1993 1994 1995 1996 1997 1998

Primary energy
sources – solid fuels 360.2 263.6 235.4 228.9 227.1 216.4 198.8
Final consumption 150.2 101.3 90.8 80.7 83.7 75.7 67.4
– Industry and construction 58.3 46.9 50.9 54.9 47.3 48.8 45.3
– Agriculture 4.6 2.1 1.6 1.5 1.3 1.2 0.8
– Transport 1.3 1.1 0.7 1.0 1.0 0.4 0.7
– Non productive sphere 33.9 19.8 25.9 10.2 19.7 18.3 14.2
– Population 52 31.3 11.7 13.0 14.3 6.9 6.3
PES per capita 0.07 0.05 0.04 0.04 0.04 0.04 0.04
FC per capita 0.03 0.02 0.02 0.01 0.02 0.01 0.01
Share of FC on PES [%] 41.7 38.4 38.6 35.2 36.9 34.9 33.9

Source: Statistical Yearbooks of the Slovak Republic, 1995 to 2000

"���� (!3 +�������
�
�����
���
�������������
�����	�
��
����5������
���-+4/

Indicator 1990* 1993 1994 1995 1996 1997 1998

Primary energy
sources – liquid fuels 197.6 124.1 134.8 145.8 143.7 151.9 146.3
Final consumption 95.3 65.2 83.7 77.5 57.9 71.9 71.4
– Industry and construction 29.2 22.2 37.6 29.8 17.8 13.1 14.2
– Agriculture 19.5 12.3 9.1 8.9 8.5 8.2 7.4
– Transport 17.9 8.9 12 14.1 7.9 9.0 9.0
– Non productive sphere 12.7 13.9 14.7 10.4 11.1 26.5 25.6
– Population 15.9 7.7 10.2 14.3 12.5 15.0 15.2
PES per capita 0.04 0.02 0.02 0.03 0.03 0.03 0.03
FC per capita 0.02 0.01 0.02 0.01 0.01 0.01 0.01
Share of FC on PES [%] 48.3 52.5 62.1 53.2 40.3 47.3 48.8

Source: Statistical Yearbooks of the Slovak Republic, 1995 to 2000
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Indicator 1990* 1993 1994 1995 1996 1997 1998

Primary energy
sources – gas fuels 223.0 207.6 198.4 219.1 231.6 235.1 239.8
Final consumption 177.8 159.4 153.4 162 178.4 153.7 181.9
– Industry and construction 103.8 78.9 63.5 80.9 90.7 63.4 55.5
– Agriculture 3.1 5.8 2.4 2.2 2.1 2.2 2.5
– Transpor t 0.5 0.9 1.3 0.32 0.15 0.38 0.2
– Non productive sphere 40.2 39.7 46.9 34.4 32.5 29.2 61.4
– Population 30.1 34.1 39.3 44.2 52.9 58.6 62.4
PES per capita 0.04 0.04 0.04 0.04 0.04 0.04 0.04
FC per capita 0.03 0.03 0.03 0.03 0.03 0.03 0.04
Share of FC on PES [%] 79.7 76.8 77.3 73.9 77.0 65.4 75.9

Source: Statistical Yearbooks of the Slovak Republic, 1995 to 2000
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Indicator 1990* 1993 1994 1995 1996 1997 1998

Primary energy
sources – electricity 25.5 17.7 17.2 22.5 28.9 30.5 21.3
Final consumption 84.3 72.8 73.2 78.2 84.5 82.2 75.7
– Industry and construction 54 29.2 36.4 32.9 37.8 36.2 33.9
– Agriculture 4.1 5.7 3.4 3.2 3.1 4.1 3.0
– Transpor t 4.2 4.1 5.3 4.9 3.5 3.6 3.6
– Non productive sphere 8.7 18.9 11.8 19.1 20.5 18.5 14.8
– Population 13.2 14.9 16.2 17.9 19.6 19.8 20.2
PES per capita 0.005 0.003 0.003 0.004 0.005 0.006 0.004
FC per capita 0.016 0.014 0.001 0.015 0.016 0.015 0.014
Share of FC on PES [%] 330.9 411.8 425.0 346.9 291.5 269.6 355.5

Source: Statistical Yearbooks of the Slovak Republic, 1995 to 2000
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Power plants 1990* 1993 1994 1995 1996 1997 1998 1999

Steam 9.5 6.2 5.7 6.8 6.9 6.7 7.3 7.1
Nuclear 12.0 11.0 12.1 11.4 11.3 10.8 11.4 13.1
Hydro-electric 2.5 3.5 4.3 4.9 4.3 4.1 4.4 4.6
Pumped 0.4 0.3 0.3 0.2 0.2 0.2 0.2
Industrial selfproducers 2.3 2.4 2.5 2.7 2.7 2.6 2.8
Other electricity 0.03
Total production 24.1 23.4 24.7 25.9 25.3 24.5 26.0 27.8

Source: Energy policy of the Slovak Republic, the Ministry of Economy of the SR, 2000

Annuals of Electricity Consumption in the SR, 1996 to 1999 [9]
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Indicator 1995 1996 1997

Industry in total 100 100 100
of which:

– Mining 3.5 3.9 3.3
– Industrial production 81.6 81.0 83.9

of which: production of foodstuffs. beverages and tobacco products 10.1 10.8 14.3
Chemical, oil and rubber production 15.5 14.2 20.0
Metal and non-metal production 13.0 13.2 12.0
Manufacture of machines and equipment, electrical and optical apparatus, transport devices 17.4 18.8 17.2

– Production and distribution of electricity, gas and water 14.9 15.1 12.8

Source: Internal material of the Ministry of Economy of the SR, 1998
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Sector 1995 1996 1997 Index 97/95

Industry in total 147,157 152,919 163,811 111.3
of which:
– Mining 5,120 6,014 6,152 120.2
– Industrial production 120,167 123,863 133,966 111.5

of which:
Food production 14,920 16,557 18,114 121.4
Textile and clothing production 6,871 7,303 7,380 107.4
Leather processing 2,176 2,344 2,152 98.9
Wood processing 4,608 4,717 4,079 88.5
Paper production, print 11,344 9,291 10,751 94.8
Oil, coke production 6,042 4,608 7,409 122.6
Chemical production 11,290 11,364 11,101 98.3
Rubber and plastics production 5,414 5,781 5,202 96.1
Non-metal production 6,917 7,649 8,039 116.2
Metal production 19,151 20,231 22,223 116.0
High investment machinery production 12,273 12,184 14,352 116.9
Electric equipment 7,613 9,351 10,925 143.5
Transport equipment 5,772 7,238 6,767 17.2
High investment production 5,776 5,245 5,472 94.7

– Production and distribution of electricity, gas and water 21,870 23,042 23,693 108.3

Source: Internal document of the Ministry of Economy of the SR, 1998, underlying information from the Statistical Office of the SR
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Final consumption 1990* 1993 1994 1995 1996 1997 1998 1999

Industry in total 100 100 100 100 100 100 100 100
Solid fuels 16.0 16.6 18.7 19.5 17.3 20.5 21.5 20.3
Liquid fuels 8.4 7.2 12.8 9.3 5.2 1.9 2.4 4.5
Gas fuels 24.5 27.8 23.2 28.7 32.9 26.1 25.9 27.0
Electricity 15.7 10.2 13.3 11.6 14.1 15.0 16.0 15.3
Heat 35.4 38.2 32.0 30.9 30.5 36.5 34.2 32.8

Source: Energy Statistics

Energy industry 1998, The Statistical Office of the SR, 1999



13

2. National circumstances relevant to GHG emissions and removals
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2.9 AGRICULTURE AND FORESTRY
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Indicator 1995 1996 1997 1998

Share of agriculture in GDP 5.62 5.19 4.84 4.40
Share of subsidies to agriculture in GDP 1.40 1.23 1.33 1.19
Share of agriculture in:
– Intermediate consumption 4.68 4.65 4.23 N/A
– Acquired investments 3.44 2.80 3.31 2.89
– Added value 5.82 5.74 4.65 4.20

Source: Analyses of the Development of Current State in Agriculture and Foodstuff Industry of the SR, VÚEPP, 1999
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Indicator Measure 1990* 1995 1996 1997 1998

Animal production
Cattle [thous. pieces] 1,563 929 892 803 705
Pigs [thous. pieces) 2,521 2,076 1,985 1,810 1,593
Sheep [thous. pieces] 600 428 419 417 536
Poultry [thous. pieces] 16,478 13,382 14,147 14,222 13,117
Horses [thous. pieces] 14 10 9.7 9.5 9.5
Vegetable production
Agricultural soil [ thous. ha] 2,448 2,446 2,444 2,445 2,444
Specific consumption
of NKP [ kg/ha] 240 45 49 57 56
of which – arable soil [ thous.ha] 1,509 1,479 1,475 1,472 1,491
Share of arable soil [%] 61.6 60.5 60.4 60.2 61.1
– hop-gardens [ thous. ha] 2 1.3 1.3 1.2 1.0
– vineyards [ thous. ha] 31 29 29 29 28
– gardens [ thous.ha] 78 78 78 78 78
– orchards [ thous. ha] 20 19 19 19 19
– TTP b [ thous. ha] 808 839 842 846 848
Forestry
Logging in total [thous m3 i.b.] 5,277 3,965 4,089 4,368 4,146
Total afforestation [ha] 17,399 9,339 9,009 7,367 8,306

b – Permanent grass cover

Source: Analyses of the Development of Current State in Agriculture and Foodstuff Industry in the SR, VÚEPP, 1999

Statistical Yearbooks 1996–1999
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2.10 WASTE MANAGEMENT
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Waste [mil. tonnes/year] 1992 1993 1994 1995 1996 1997 1998 1999

Other 24.6 25.0 22.3 19.5 10.1 10.1 10.1 10.1
Special 9.0 8.0 7.5 6.2 10.1 9.7 9.7 9.5
of which – municipal 1.6 1.6 1.6 1.6 1.7 1.8 1.7 1.7

– hazardous 3.4 3.3 3.3 2.5 1.5 1.5 1.4 1.4
Waste in total 33.6 33.0 29.8 25.7 20.2 19.8 19.8 19.6

Source: Environment of the Slovak Republic, The Ministry of Environment of the SR, Bratislava, 1999

Environment of the Slovak Republic, The Ministry of Environment of the SR, Bratislava, 2000
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Of which
Sphere of economic activity Total waste

Special (excluding HWc) Hazardous

Agriculture, forestry, timber logging 14,358 83 834
Foodstuff industry 1,841 112 444
Wood working industry 785 63 58
Coal mining and mineral working 688 8 29
Fuels and energy 1,404 1,136 76
Metallurgy 866 158 83
Machinery Engineering 609 103 370
Electrical engineering 32 11 16
Chemical industry 596 56 133
Other industrial branches 87 19 10
Construction 168 9 12
Transportation 91 39 3
Trade and services 343 64 114
Health and veterinary care 104 31 57
Water and sewage water treatment 588 215 224
Municipal waste 1,620 1,620
Other activities 1,488 8 30
Total 25,668 3,735 2,493

c: HW – hazardous waste

Source: Conception and Legal Regulations of Waste Management, the Ministry of Environment of the SR, 1997
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Physical and chemi-
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Storage 5%

Piling on dumps 34%

Combustion 4%
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2.11 HOUSING SECTOR – RESIDENTIAL
AND COMMERCIAL BUILDINGS
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Area Built-around space Heat consumption Share Indicator of consumption

[mil. m3] [PJ] [%] [PJ/mil. m3] [kWh/ m3] [GJ/m3]
Civil construction and civil
construction halls 208 55 23.1 0.264 73.3 0.26
Housing construction
– blocks of flats
and family houses 318 102 43.7 0.327 90.8 0.33
Industrial halls 333 44 18.5 0.132 36.7 0.13
Industrial buildings 123 35 14.7 0.285 79.2 0.28
CEd structures, total 982 236 100 0.242 67.2 0.24

d: CE – civil engineering

Source: from sources of the Ministry of Construction and Regional Development of the SR
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1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

CO2
 * [Gg] 60,000 52,000 49,000 46,000 43,000 45,000 45,000 45,000 44,000 45,000

CH4 [Gg] 322 294 268 250 244 248 254 241 223 222
N2O [Gg] 19 16 14 12 12 12 10 10 10 9
PFCs, HFCs, SF6 [Gg eqv. CO2] 272 267 249 156 144 148 91 114 80 93

* CO2 emissions without LUC&F.

Note: Emissions determined as of 15. 4. 2001.
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3.2 CO2 EMISSIONS
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3. Greenhouse gas emission inventory
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3.3 CH4 EMISSIONS
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3.4 N2O EMISSIONS
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3. Greenhouse gas emission inventory

3.5 EMISSIONS OF HFCs, PFCs
AND SF6 – NEW GASES
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3.6 OTHER GASES
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3.7 AGGREGATED EMISSIONS
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3.8 DISCUSSION AND CONCLUSIONS

3.8.1 Completeness
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3.8.2 Uncertainty of emission estimation
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3.8.3 Trends
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3.8.4 Conclusions
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4.1 ENVIRONMENTAL PROTECTION
STRATEGY
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� Strategy, Principles and Priorities of Governmental
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The Third National Communication on Climate Change, Slovak Republic
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� Waste Management Program of the Slovak Republic
for the period of years 2000 to 2005
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� Conception to Reduce Greenhouse Gas Emissions
in Construction and Public Sector of the Slovak
Republic until 2005
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� Proposal for long-term measures regarding the
adaptation of the Slovak Republic to climate changes
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� Projects and research programs
aimed to the climate change strategy and policy
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4. Policy and measures to mitigate greenhouse gas emissions
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4.2 OVERVIEW OF POLICY
AND MEASURES TO REDUCE
GREENHOUSE GAS EMISSIONS
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4.2.1 Cross sectorial measures
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4.2.1.1 Policy and mitigating measures from the
Second National Communication
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4.2.1.2 Actual policy and measures to reduce
GHG emissions
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4. Policy and measures to mitigate greenhouse gas emissions
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4.2.2 Energy sector

4.2.2.1 CO2 emissions

4.2.2.1.1 Policy and mitigating measures from
the Second National Communication

� Measures resulting from the Energy Strategy and
Policy of the Slovak Republic until 2005
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4.2.2.1.2 Present policy and measures for
reduction of CO2 emissions

� Program Supporting Energy Savings and Utilisation
of Alternative Energy Sources
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4. Policy and measures to mitigate greenhouse gas emissions

4.2.2.2 Fugitive emissions of CH4
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4.2.2.2.2 Actual policy and measures to reduce
fugitive CH4 emissions

� General gas distribution system
����������	
��� � ���������


�	��
�������������	���� � ����������
��������

�����	��
�� 
�� ����

 ��������� ���� ����
���� ���
���������

� Transit system
����������	
��� � ���������


�	��
�������������	���� � ����������
��

���������	�

O 9���������
���	
�
��	��
�������������	
������

���
����	������
�������.�����
������������
��
���
��������
��������������	�
�	����
��
��

O (����	������ 
�� ���������� 
������ 
�� ��
����
������������

������	�������������	������;����
�����3/&�����/)�&�*>������	���	��&%?4�

O 2�
��������
���

����
�� ��	��
�
��	�������
�

�����
�������

����������
����������
�����
��������
������	�������	��
��	��������
���������������� 
���	��
��
�� �����
�����'�@�������
����

�������
����������������&�000
�
������ ��� ������
��.��	���� ����� ���������
�� �


�����	������
����
����������
������	
����
�����
���
���	��
��
��'8/�������
������#0��
�#5?�3���
�
���������������/�������
����4�

4.2.2.3 Other gases

�����
����
��������	��
���������
����
����������

�	���� ����	��������
���������� ���������

����	
�������	���3!C8'4��!8.�����'8�3
N
����
�	�
�
�

�4������8/� 3����������
�	�
�

4��������
�� 
(������	� ��� �

�
��������� ��������� ������
��� 
�
����������������
����������
������

	�������		�����



36

The Third National Communication on Climate Change, Slovak Republic
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4. Policy and measures to mitigate greenhouse gas emissions
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4.2.3 Transportation
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4.2.3.1 CO2 emissions

4.2.3.1.1 Policy and mitigating measures from
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4.2.3.1.2 Actual policy and measures to reduce
CO2 emissions

� Program supporting rationalisation of fuel and
energy consumption in transport
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4.2.3.2 Other gases
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4.2.4 Industry
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4.2.4.1 CO2 emissions

4.2.4.1.1 Policy and reduction measures from
the Second National Communication on
Climate Change, Slovak Republic
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4.2.4.1.2 Present policy and measures to reduce
CO2 emissions

� Cement production
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4.2.4.2 Other gases
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4.2.4.3 Emissions of HFCs, PFCs and SF6

– New gases
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4.2.5 Residential, commercial
and institutional sectors

4.2.5.1 CO2 emissions

4.2.5.1.1 Policy and mitigating measures from
the Second National Communication

� Program of Energy Consumption Reduction in
Apartment and Family Houses
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4.2.5.1.2 Present policy and measures to
mitigate CO2 emissions

� Proposed conception of building reconstruction with
special accent upon housing fund
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4.2.6 Agriculture
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4. Policy and measures to mitigate greenhouse gas emissions
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4.2.6.1 CO2 emissions
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4.2.6.2 CH4 emissions
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The Third National Communication on Climate Change, Slovak Republic
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4.2.6.2.1 Policy and mitigating measures from
the Second National Communication

� Code of Good Agricultural Practice in the Slovak
Republic – soil protection
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4.2.6.2.2 Present policy and measures to reduce
CH4 emissions

� Act No. 83/2000 Coll., modifying and amending
Act No. 307/1992 on Agricultural Soil Protection
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4.2.6.3 N2O emissions
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4. Policy and measures to mitigate greenhouse gas emissions
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4. Policy and measures to mitigate greenhouse gas emissions

4.2.7 Land usage change and forestry

4.2.7.1 CO2 emissions
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4. Policy and measures to mitigate greenhouse gas emissions

4.2.8 Waste management

4.2.8.1 CH4 emissions
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Objective Status of implementation

To extend collection and utilisation of secondary raw
materials by introduction of separated waste collection to
reduce the amount of communal waste determined for
disposal by 20% against the level of year 1992.
To refine at least 20% of the volume of biological
waste to organic fertilisers.

To dispose in the prescribed way 50% of all communal
wastes in landfills, which meet technical requirements.

To build a new, or adapt existing communal waste
incinerators in Bratislava and Košice.
To build 10 waste composting facilities.

To build 9 high-capacity regional landfills
for communal waste.

The separated waste collection is introduced in 500 com-
munities and cities of Slovakia. In this way 350,000 tonnes
of recyclable materials are obtained every year, which rep-
resents 22% of the total communal waste production.
According to available data, 1.9 mil. tonnes of different
agricultural wastes are subject to biological treatment. In
addition, 5.9 mil. tonnes of stable manure and straw and
5.6 mil. tonnes of liquid manure are used for fertilisation.
In the examined period, new landfills were built and others
were subject to special conditions. Currently more than 95%
of communal waste is disposed in approved landfills.
This measure has not been implemented because
of lack of funds.
Industrial compost production has decreased by about 85%
since 1992, especially due to cancellation of state subsidies
and the low interest in these products. The existing facilities are
now used particularly for biological decontamination of soils.
Since 1992, 31 new landfills have been built and 27 are
under construction. Most of them have a regional character.
The system of transfer stations used for waste transport to
more distant landfills is very demanding from the technical
aspect and has not been introduced yet.
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4.3 OTHER INSTRUMENTS AND
MECHANISMS TO REDUCE GHG
EMISSIONS
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4.4 SUMMARY OF MEASURES AND
RECOMMENDATIONS UNDER THE
ACTION PLAN OF FULFILMENT OF
KYOTO PROTOCOL COMMITMENTS
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Measure Invest. costs Abatement costs �CO2 KP Implementation of measure until
[1000 $] [Sk/tCO2] [$US/tCO2] [kt/year] [%] 2005 2010 2015

CC in industrial PP 469,045 1,030 23.1 230 0.45 126 MWe 283 MWe 440 MWe
CC in public PP 242,300 1,200 27.0 585 1.15 year 2004 242 MWe
CC in public PP
with thermal insulation 242,300 1,198 26.9 541 1.06 year 2004
Biomass in industrial PP 55,337 –1,884 –42.3 328 0.64 9% 18% 24%
with parallel implementation 69,439 –1,837 –41.3 328 0.64 3,028 TJ 4,468 TJ 5,225 TJ
of CC 129,015 –1,639 –36.8 328 0.64 year 2002

258,031 –1,211 –27.2 328 0.64
Biomass in DHS without 98,118 –1,835 –41.2 386 0.76 10% 20% 30%
effect of thermal insulation 123,121 –1,893 –42.5 386 0.76 3,059 TJ 6,162 TJ 9,265 TJ
of apartments 228,755 –1,667 –37.5 386 0.76 year 2000

457,510 –1,179 –26.5 386 0.76
Biomass in DHS with effect 73,627 –2,035 –45.7 307 0.60 9% 14% 21%
of thermal insulation 92,390 –1,851 –41.6 307 0.60
of apartments 171,657 –1,618 –36.4 307 0.60

343,314 –1,114 –25.0 307 0.60
Biomass in individual heating 13,525 –1,008 –22.7 685 1.34 5,483 TJ 7,313 TJ 7,313 TJ
of houses 77,448 –888 –20.0 685 1.34 year 2000
Geothermal energy in DHS 159,959 –1,749 –39.3 217 0.43 102 MWt 229 MWt 355 MWt
without effect of thermal 298,591 –1,242 –27.9 217 0.43 1,646 TJ 3,705 TJ 5,759 TJ
insulation of apartments 888,662 913 20.5 217 0.43 year 2002
Geothermal energy in DHS 112,013 –1,748 –39.3 165 0.32 102 MWt 229 MWt 355 MWt
with effect of thermal 209,091 –1,253 –28.2 165 0.32
insulation of apartments 622,294 852 19.2 165 0.32
Solar heating in individual 459,222 381 8.6 174 0.34 163 TJ 326 TJ 490 TJ
heating of houses 535,665 743 16.7 174 0.34

702,009 1,529 34.4 174 0.34 year 2001
Biomass in heat 56,978 –494 –11.1 267 0.52 10% 20% 30%
monoproduction 71,497 –445 –10.0 267 0.52 2,208 TJ 3,866 TJ 5,380 TJ
in industrial PP 132,839 –239 –5.4 267 0.52

265,678 209 4.7 267 0.52 year 2000
Biomass in cogener. 15,657 –1,830 –41.1 77 0.15 1,172 TJ 1,128 TJ 1,086 TJ
in industrial PP
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5.1 PROJECTIONS OF ENERGY RELATED
GHG EMISSIONS
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5.1.1 Projections of energy related CO2

emissions
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5.1.1.1 Basic assumptions for scenario modelling
of CO2 emissions

�������	������
�	�� !�	�����������������������	�

�����
��������
���������
�����

�������
�	�����
$	

	���
	��������
�	�����
	��%������������	�

&�'�(�)�����*+,��-����
�	�)(,),����
���	
��
#��	� ./0��	�	� �����	��� �	��	�	�
���� ��� ��
	�
���
	��������
�����	�	�������
	�����	�������-�	
#	��������
����������	�����	��
�	��	�	����	�

������	�������
	����������� !�	��������������������
��	��
�����
��������
���������
������	�����������1
2 3	�	����	�
����������	�	����
������
������
������������	

����.40"

2 5
��

��	��������
	�����
�����
�
���
	����
�����
�����
���������������	�	��������
	��6,)57"

2 ����	�������
�������
��������
����
���������	��
����	�	���	�������������������
	��
��
�	������
����
������
���"

2 8	�
��

��������������
����
�������
������	���
�
	��

 ��
�	����������	��	

	���	�	����	�
�������
	��������� ����
�	�� �	

���� 6����
��
��	�� ���	�
���
����	�	�����	��
	��� !�	�����������������
����	

�7
����
�
	�����
�	�5����#�5	
����(�
������������
��
�
������������
	������	��
�	���	���	�������
�	�	������ !�	��������� ������������ ��	�� 
������

��������
���������
�������
�	��	�����!99:;!9/!
�������������������	
	����	��6���
�	�5����#�+���
��
������)�������	�
7�����
��������������
��
�	
5����#�8	�����
� 
���		
� 
�	��	��

����
����
�
�	�
����	��
�	�<��
��,��
�
�����
�
�	������
���
=/�944����� !�	���������
-�	�	��	

	���	�	����	�
����������	�	����
���
����
���� ���� ����������� �	

���������	
	����	�
���
�	����������
�	���������������
���
��������
��
�	�
�1

2 ,��������� ��� ������
�� ����3,��	�	����	�

.=0�.40"

2 ,������������	�	

��
�
��
������
����.40�.>0"
2 ,�������������	�
�
������
������������
������
����������
����.?0"

2 5
��

��	����������	��
�	���		
����������	��
�	

���	������
�	�����	
���
�
������
����./@0"

2 -�������
� ��
��
�� ��� ��������� ��
	�� ���� ���

�������
 ./@0"

2 ������
������������
����������

�����	�	����
�	�
�.=0"

�� ������	
���
���
���������	

�����������
�����	�



56

The Third National Communication on Climate Change, Slovak Republic

2 �����	�� �
��

��	� ��� ���	�� �	�	��
���
����
	���
��	��
�	���	�������
����������
�	��
����
	��������
����

��������	������
	��.>0"

2 ,	���	

��	�����
���	��������
	���������
�	�5���
��#�8	�����
�./!0"

-���	���������
�����
���
����	�������	��������	��
����,A�

5.1.1.2 Scenarios of CO2 emissions from fossil
fuel combustion and transformation
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5. Projections and assessment of measures effects

����
	��?���������
�	����	��

������
	�
������	
��
��	�����-���	 ,A�=�������	�����,A��*��
�	�����	�
���#� ������	������� 
�	� 	��	

� ��� 
�	� ���������
�	����	������������	�1
J *���	�	�
�
�������
�����	��
�
�	�����������

�����	�	��������
	�
�����	�����
��

��	�
��������

	��"

J -�	��
�����
���� ��� �	�	����	� 	�	���� ����
	�
��
����
�	���
������	�	�������
	�����
�	�5���
��#�8	�����
"

J -�	�����������
����������������"
J 5���
���������
��
����������
�������
���������
���������
�������
�
�������
�

5.1.1.3 Projections of CO2 emissions from fossil
fuel combustion and transformation
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High scenario

Scenario without measures

Scenario with measures

Scenario with additional measures

Limit for CO2 emissions
from combustion 1

1990 1995 2000 2005 2010 2015

[Gg CO2]
60,000

55,000

50,000

45,000

40,000

35,000

30,000
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Scenario 1990* 2000 2005 2010 2015 2008–2012 Offset

Without measures 55,724 37,169 37,884 41,500 43,011 41,295 9,749
– of which transport 5,070 4,502 4,679 5,129 5,621
With measures 55,724 36,911 36,519 40,128 41,669 39,922 11,122
– of which transport 5,070 4,502 4,679 5,129 5,621
With additional measures 55,724 36,768 34,199 36,385 37,385 36,312 14,732
– of which transport 5,070 4,502 4,547 4,860 5,216
Maximum 55,724 37,169 38,471 45,999 52,831 45,851 5,193
– of which transport 5,070 4,502 4,679 5,129 5,621

* Emissions in the reference year of UNFCCC



58

The Third National Communication on Climate Change, Slovak Republic

5.1.1.4 Analysis of measures’ effects on
projections of CO2 emissions from fossil
fuel combustion and transformation
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[Gg CO2]
44,000

42,000

40,000
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34,000
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30,000
2000 2004 2008 2012

Progressive increase of charges-compliance of EL

Level achieved with aggregated effect of measures

RES

CC

Measures
in transportation
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Scenario 2000 2005 2010 2015 2008–2012

Without measures 37,169 37,884 41,500 43,011 41,295
OOV 36,911 36,519 40,128 41,669 39,922
OOV + CC 36,927 35,547 39,314 40,758 39,108
OOV + CC + RES 36,768 34,409 37,457 38,424 37,254
OOV + CC + RES + DSM 36,768 34,331 36,654 37,790 36,579
OOV + CC + RES + DSM + TR 36,768 34,199 36,385 37,385 36,312

Legend:

OOV – Measures in the area of air protection, emission limits of basic pollutants and charges for their non- compliance

CC – combined cycles

RES – renewable energy sources

DSM – demand side option e.g. thermal insulation of buildings

TR – measures in transportation
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5.1.2 Projections of energy related CH4

emissions
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5.1.2.1 Projections of CH4 emissions from fossil
fuel combustion and transformation
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5.1.2.2 Projections of fugitive emissions of CH4
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5.1.3 Projections of energy related N2O
emissions
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5.1.4 Total aggregated energy related GHG
emissions
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5.2 PROJECTIONS OF GREENHOUSE GAS
EMISSSIONS IN INDUSTRY

5.2.1 Projections of non-energy related CO2

emissions in industry
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5.1.2.3 Total projections of energy related CH4 emissions
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Scenario 1990 * 2000 2005 2010 2015

Without measures
CH4 from fuel combustion and transformation 17.33 8.12 8.10 8.54 8.53
– of which transportation 0.94 1.04 1.03 1.06 1.10
Fugitive emissions 68.06 61.85 62.96 73.23 81.16
– of which coal mining and treatment 33.36 20.02 20.98 21.73 21.25
– of which crude oil processing and production 0.22 0.18 0.19 0.19 0.20
– NG production, transit and distribution 34.48 41.65 41.79 51.31 59.71
Total 85.39 69.97 71.06 81.77 89.69
Total aggregated (Gg CO2 equiv GWP = 21) 1,793 1,469 1,492 1,717 1,883
With measures
CH4 from fuel combustion and transformation 17.33 7.96 7.43 7.88 7.88
– of which transportation 0.94 1.04 1.03 1.06 1.10
Fugitive emissions 68.06 62.43 59.65 65.34 66.95
– of which coal mining and treatment 33.36 20.00 13.40 13.60 12.50
– of which crude oil processing and production 0.22 0.18 0.19 0.19 0.20
– NG production, transit and distribution 34.48 42.25 46.06 51.55 54.25
Total 85.39 70.39 67.08 73.22 74.83
Total aggregated (Gg CO2 equiv GWP = 21) 1,793 1,478 1,409 1,538 1,571
With additional measures
CH4 from fuel combustion and transformation 17.33 7.94 6.89 7.17 7.08
– of which transportation 0.94 1.04 0.98 0.97 0.96
Fugitive emissions 68.06 62.13 56.29 58.68 59.59
– of which coal mining and treatment 33.36 20.02 11.96 11.60 10.58
– of which crude oil processing and production 0.22 0.18 0.19 0.19 0.20
– NG production, transit and distribution 34.48 41.93 44.14 46.89 48.81
Total 85.39 70.07 63.18 65.85 66.67
Total aggregated (Gg CO2 equiv GWP = 21) 1,793 1,472 1,327 1,383 1,400

* Emissions in the reference year of UNFCCC
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Scenario 1990 * 2000 2005 2010 2015

Without measures
N2O from fuel combustion and transformation 0.82 0.73 0.84 0.99 1.14
– of which transportation 0.21 0.42 0.52 0.65 0.81
Total aggregated (Gg CO2 equiv GWP = 310) 254 228 262 307 355
With measures
N2O from fuel combustion and transformation 0.82 0.73 0.81 0.95 1.11
– of which transportation 0.21 0.42 0.52 0.65 0.81
Total aggregated (Gg CO2 equiv GWP = 310) 254 226 251 295 344
Scenario with additional measures
N2O from fuel combustion and transformation 0.82 0.73 0.76 0.87 0.98
– of which transportation 0.21 0.42 0.50 0.59 0.70
Total aggregated (Gg CO2 equiv GWP = 310) 254 226 236 270 304

* Emissions in the reference year of UNFCCC

5.2.2 Projections of N2O emissions in industry
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Scenario 1990 * 2000 2005 2010 2015

Without measures 57,771 38,866 39,638 43,524 45,249
– of which transportation 5,155 4,654 4,862 5,353 5,895
With measures 57,771 38,615 38,179 41,961 43,584
– of which transportation 5,155 4,654 4,862 5,353 5,895
With additional measures 57,771 38,466 35,762 38,038 39,089
– of which transportation 5,155 4,654 4,855 5,332 5,858

* Emissions in the reference year of UNFCCC
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Non-energy related CO2 emissions 1990 * 2000 2005 2010 2015

Cement production 1,554 1,182 1,562 1,562 1,562
Lime production 850 509 600 600 600
Utilisation of cement, lime and magnesite in industry 1,478 1,773 1,773 1,773 1,773
Total 3,882 3,464 3,935 3,935 3,935

* Emissions in the reference year of UNFCCC
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N2O emissions 1990 * 2000 2005 2010 2015

N2O emissions in nitric acid production 1.86 0.2 0.2 0.2 0.2
Total aggregated (Gg CO2 equiv GWP = 310) 577 62 62 62 62

* Emissions in the reference year of UNFCCC
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5.2.3 Projections of new gas emissions
in industry
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5.2.4 Total aggregated emissions of
greenhouse gases in industry
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Aggregated GHG emissions in industry 1990 * 2000 2005 2010 2015

Non-energy related CO2 emissions in industry 3,882 4,954 5,426 5,426 5,426
N2O emissions 577 62 62 62 62
Emissions of new gases 272 184 206 230 230
Total 4,731 3,710 4,203 4,227 4,227

* Emissions in the reference year of UNFCCC
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Gas 2000 2005 2010 2015 GWP

HFC 41 0.000 0.000 0.000 0.000 150
HFC 23 0.249 0.401 0.334 0.305 11,700
HFC 43-10mee 0.000 0.000 0.000 0.000 1,300
HFC125 1.822 7.554 11.030 11.591 2,800
HFC134 0.000 0.000 0.000 0.000 1,000
HFC134a 65.641 44.579 50.906 49.755 1,300
HFC152a 1.363 0.794 0.301 0.220 140
HFC143 0.000 0.000 0.000 0.000 300
HFC32 0.381 3.201 6.782 7.576 650
HFC143a 2.371 4.662 4.316 4.023 3,800
HFC-227ea 22.223 28.621 29.768 29.886 2,900
SF6 0.560 0.650 0.740 0.770 23,900
PFC14 0.575 0.600 0.600 0.600 6,500
Gg CO2 equivalent 184 206 230 230
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5.3 PROJECTIONS OF GHG EMISSIONS IN
AGRICULTURE

5.3.1 Projections of CH4 emissions in
agriculture
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Scenario Measure 1990* 2000 2005 2010 2015

Without measures
Fermentation 116.30 53.53 59.09 56.64 54.80
Excrements 18.85 9.67 13.61 15.04 15.00
Total 135.15 63.20 72.70 71.68 69.80

With measures
Fermentation 116.30 53.53 56.58 55.87 52.69
Excrements 18.85 9.67 15.07 15.73 15.58
Totals 135.15 63.20 71.65 71.60 68.27

With additional measures
Fermentation 116.30 53.53 56.57 55.70 52.52
Excrements 18.85 9.67 13.56 12.59 7.79
Total 135.15 63.20 70.13 68.29 60.31

* Emissions in the reference year of UNFCCC
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5.3.2 Projections of N2O emissions from
agriculture
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Scenario Emissions 1990 * 2000 2005 2010 2015

Without measures
Direct 11.33 5.74 8.31 9.84 9.82
From animal waste management 3.61 1.67 1.95 1.92 1.87
Indirect 1.26 0.49 0.79 0.99 0.98
Total 16.20 7.90 11.05 12.75 12.67

With measures
Direct 11.33 5.74 9.90 10.70 10.65
From animal waste management 3.61 1.67 1.92 1.93 1.84
Indirect 1.26 0.49 0.99 1.06 1.05
Total 16.20 7.90 12.81 13.69 13.54

With additional measures
Direct 11.33 5.74 8.91 8.56 7.46
From animal waste management 3.61 1.67 1.73 1.54 0.92
Indirect 1.26 0.49 0.89 0.85 0.73
Total 16.20 7.90 11.53 10.95 9.11

* Emissions in the reference year of UNFCCC
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5.3.3 Total aggregated GHG emissions
in agriculture
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Scenario 1990 * 2000 2005 2010 2015

Without measures
CH4 2,838 1,331 1,526 1,505 1,466
N2O 5,022 2,449 3,423 3,952 3,926
Total 7,860 3,780 4,950 5,457 5,392
With measures
CH4 2,838 1,331 1,505 1,504 1,434
N2O 5,022 2,449 3,970 4,244 4,197
Total 7,860 3,780 5,474 5,747 5,631
With additional measures
CH4 2,838 1,331 1,473 1,434 1,267
N2O 5,022 2,449 3,573 3,395 2,824
Total 7,860 3,780 5,046 4,829 4,091

* Emissions in the reference year of UNFCCC

5.4 PROJECTIONS OF CO2 SINKS
IN FORESTRY AND LAND USE
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Scenario 1990 * 2000 2005 2010 2015

Scenario without measures – 2,426 –2,640 –1,436 –1,101 –1,185
Scenario with measures – 2,426 –2,640 –1,840 –1,822 –2,305
Scenario with additional measures –2,426 –2,640 –2,186 –2,184 –2,688

* Emissions in the reference year of UNFCCC
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Measure 2000 2005 2010 2015

Reference level –2,640 –1,436 –1,101 –1,185
Soil stock protection
– minimum impact 0 –73 –51 –99
– maximum impact 0 –88 –80 –142
Regulation of timber extraction
– minimum impact 0 –330 –660 –990
– maximum impact 0 –660 –990 –1,320
Afforestation of non-forest areas
– minimum impact 0 –1.4 –9.7 –31.4
– maximum impact 0 –1.9 –13.0 –41.8
Measures in total
– minimum impact 0 –404.4 –720.7 –1,120.4
– maximum impact 0 –749.9 –1,083.0 –1,503.8
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5.5 PROJECTIONS OF GHG EMISSIONS IN
WASTE MANAGEMENT

5.5.1 Projections of CH4 emissions from waste
and waste water treatment
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Scenario 1990 * 2000 2005 2010 2015

Scenario without measures – 2,345 –2,625 –1,421 –1,086 –1,170
Scenario with measures –2,345 –2,625 –1,825 –1,807 –2,290
Scenario with additional measures – 2,345 –2,625 –2,171 –2,169 –2,673

* Emissions in the reference year of UNFCCC
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Scenario Measure 1990* 2000 2005 2010 2015

1 – without measures
Waste dumps 50.27 46.20 46.50 46.70 46.90
Sewage 15.79 15.60 15.60 15.60 15.40
Industrial waters 20.32 11.68 11.50 11.84 12.29
Total 86.38 73.48 73.60 74.14 74.59

2 – low impact
Waste dumps 50.27 46.20 44.10 40.00 35.80
Sewage 15.79 15.60 15.60 15.10 14.40
Industrial waters 20.32 11.68 11.50 11.30 11.16
Total 86.38 73.48 71.20 66.40 61.36

3 – medium impact
Waste dumps 50.27 46.20 42.20 34.30 26.50
Sewage 15.79 15.60 15.10 14.00 12.90
Industrial waters 20.32 11.68 10.98 10.21 9.47
Total 86.38 73.48 68.28 58.51 48.87

4 – high impact
Waste dumps 50.27 46.20 37.90 26.30 14.10
Sewage 15.79 15.60 14.60 13.00 11.40
Industrial waters 20.32 11.68 10.45 9.13 7.79
Total 86.38 73.48 62.95 48.43 33.29

* Emissions in the reference year of UNFCCC
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5.5.2 Projections of N2O emissions in waste
management
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Scenario 1990 * 2000 2005 2010 2015

1 – without measures
65.0 41.5 41.5 41.5 41.5

2 – with measures
65.0 41. 5 49.8 60.5 66.9

* Emissions in the reference year of UNFCCC

5.5.3 Total aggregated GHG emissions in waste
management
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Scenario 1990* 2000 2005 2010 2015

Without measures
CH4 2,068 1,543 1,546 1,557 1,566
N2O 22 13 13 13 13
Total 2,089 1,556 1,558 1,570 1,579
With measures
CH4 2,068 1,543 1,434 1,229 1,026
N2O 22 13 15 25 27
Total 2,089 1,556 1,449 1,254 1,053
With additional measures
CH4 2,068 1,543 1,322 1,017 699
N2O 22 13 15 25 27
Total 2,089 1,556 1,337 1,042 726

* Emissions in the reference year of UNFCCC

5.6 PROJECTIONS OF TOTAL
AGGREGATED GHG EMISSIONS
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Scenario Scenario of CH4 emissions Scenario of N2O emissions

without measures 1 – without measures 1 – without measures
with measures 3 – with medium impact 2 – with measures
with additional measures 4 – with maximum impact 3 – with measures
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Scenario 1990 * 2000 2005 2010 2015

Without measures
Energy sector 57,771 38,866 39,638 43,524 44,994
– of which transportation 5,155 4,654 4,862 5,353 5,894
Industry 4,731 3,710 4,203 4,227 4,227
Agriculture 7,860 3,780 4,950 5,457 5,392
Forestry –2,345 –2,625 –1,421 –1,086 –1,170
Waste management 2,089 1,556 1,558 1,570 1,579
Total 70,106 45,287 48,929 53,692 55,022
With measures
Energy sector 57,771 38,615 38,179 41,961 43,569
– of which transportation 5,155 4,654 4,862 5,353 5,895
Industry 4,731 3,710 4,203 4,227 5,656
Agriculture 7,860 3,780 5,474 5,747 5,631
Forestry –2,345 –2,625 –1,825 –1,807 –2,290
Waste management 2,089 1,556 1,449 1,247 1,047
Total 70,106 45,036 47,480 51,375 52,184
With additional measures
Energy sector 57,771 38,466 35,762 38,038 39,089
– of which transportation 5,155 4,654 4,855 5,332 5,858
Industry 4,731 3,710 4,203 4,227 4,227
Agriculture 7,860 3,780 5,046 4,829 4,091
Forestry –2,345 –2,625 –2,171 –2,169 –2,673
Waste management 2,089 1,556 1,337 1,042 726
Total 70,106 44,886 44,177 45,967 45,460

* Emissions in the reference year of UNFCCC
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6.1 CHANGES AND VARIABILITY OF
CLIMATE AT GLOBAL AND REGIONAL
LEVEL
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6.2 NEW CLIMATE CHANGE SCENARIOS
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Time horizon I II III IV V VI VII VIII IX X XI XII

CCCM 1995 (30-year horizons in comparison with 1951–1980)
2010 1.2 1.4 1.4 1.0 0.9 0.9 1.1 1.0 1.1 1.1 0.9 0.9
2030 2.0 2.4 2.3 1.7 1.5 1.6 1.8 1.7 1.9 1.8 1.4 1.5
2075 3.7 4.5 4.3 3.2 2.9 3.0 3.3 3.2 3.6 3.4 2.7 2.8
CCCMprep (50-year horizons in comparison with 1951–1980, deducted from the modification for the period 1901–1990)
2010 0.5 0.7 0.9 0.7 0.4 0.6 0.9 1.0 1.0 0.9 0.6 0.4
2030 0.9 1.2 1.4 1.1 0.8 1.1 1.4 1.5 1.6 1.2 0.7 0.7
2075 2.2 2.9 2.8 2.3 2.3 2.9 3.4 3.6 3.6 3.0 2.0 1.8

Note: Legend: for CCCM 1995, see Lapin et al., 1995.
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Time horizon I II III IV V VI VII VIII IX X XI XII

CCCM 1995 (30-year horizons in comparison with 1951–1980)
2010 1.09 1.02 1.03 1.02 0.96 0.97 0.94 0.99 0.97 1.04 1.06 1.08
2030 1.16 1.04 1.06 1.03 0.94 0.94 0.91 0.99 0.94 1.07 1.10 1.14
2075 1.30 1.07 1.10 1.06 0.88 0.88 0.82 0.98 0.90 1.13 1.20 1.26
CCCMprep (50-year horizons in comparison with 1951–1980, deducted from the modification for the period 1901–1990)
2010 1.02 0.97 1.08 0.98 1.07 0.93 0.92 0.93 1.04 1.08 1.08 1.03
2030 1.05 0.99 1.12 1.04 1.11 0.94 0.92 0.93 1.05 1.10 1.11 1.06
2075 1.24 1.13 1.16 1.02 1.07 0.87 0.87 0.93 1.02 1.09 1.18 1.22

Note: The quotients are dimensionless; CCCM 1995 – scenarios in the Country Study 1995 are prepared using the old version of GCM out-

puts, the mean for the whole Slovakia is indicated here (Lapin et al., 1995).
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Time horizon I II III IV V VI VII VIII IX X XI XII

CCCMprep (50-year horizons in comparison with 1951–1980, deducted from the modification for the period 1901–1990)
2010a 1.05 1.04 1.08 1.03 1.04 1.04 1.08 1.07 1.07 1.07 1.04 1.05
2030a 1.08 1.08 1.11 1.06 1.07 1.07 1.12 1.10 1.10 1.10 1.06 1.07
2075a 1.22 1.19 1.18 1.13 1.17 1.19 1.25 1.25 1.25 1.23 1.18 1.20
2010b 1.03 1.02 1.08 1.04 1.05 1.02 1.07 1.07 1.08 1.08 1.03 1.02
2030b 1.06 1.05 1.12 1.07 1.08 1.06 1.11 1.10 1.11 1.10 1.04 1.05
2075b 1.17 1.17 1.22 1.16 1.19 1.18 1.23 1.22 1.24 1.22 1.14 1.13

Note: a – at the level of 850 hPa, b – at ground surface in above sea level of about 500 m; in approximation, it can be also used for partial

pressure of water vapour pressure [hPa]; the 50-year horizon 2075 comes from the period 2051–2100 etc.
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July measured air temperature means (1901–1990) and modified outputs of monthly temperatures using the model
CCCMprep (2001–2090) in Hurbanovo (black line) and in Liptovský Hrádok (blue line)
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July measured monthly precipitation totals (1901–1990) and modified outputs of monthly precipitation total using
CCCMprep (2001–2090) in Štrbské Pleso (blue line) and in Liptovský Hrádok (black line)
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Time horizon I II III IV V VI VII VIII IX X XI XII

SR, CCCMprep (50-year horizons in comparison with 1951–1980, from the modification for the period 1901–1990)
2010 1.001 0.997 0.995 1.006 1.011 1.001 1.005 1.015 1.010 0.999 0.997 1.001
2030 1.002 0.995 0.994 1.004 1.009 0.998 1.001 1.013 1.012 1.004 1.003 1.006
2075 0.978 0.979 0.993 1.007 1.011 1.012 1.008 1.009 1.015 1.005 0.988 0.981

Note: The quotients are dimensionless, the 50-year horizon 2075 comes from the period 2051–2100 etc.; the version of modification for the

period 1901–1990 is used here, without correction.
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6.3.1 Adaptation measures in water
management
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Legend: A: 800–1,150 m a.s.l., B: 1,150–1,500 m a.s.l., C: 1,500–1,850 m a.s.l., D: 1,850–2,200 m a.s.l. Snow density was simulated using

present data (1) and climate scenarios CCCM2010 (2), CCCM2030 (3) and CCCM2075 (4).
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6.3.1.1 Proposal for the most important
adaptation measures
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6. Expected impacts of climate change, vulnerability assessment and adaptation measures
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6.4 AGRICULTURAL PRODUCTION IN
SLOVAKIA
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6.4.1 Change of phenological conditions
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6.4.2 Changes of agroclimatic conditions
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6.4.3 Change of agroclimatic production
potential
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6.4.4 Adaptation of agriculture in the Slovak
Republic to climate change
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6.4.4.1 Plant production
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Climate Need of irrigation water
change scenario 2010 2030 2075

total [mil m3] [m3.ha–1] total [mil m3] [m3.ha–1] total [mil m3] [m3.ha–1]
BLS 271 874 307 878 358 894
CCCM 302 974 414 1,035 540 1,080
GISS 261 841 283 807 317 791
GFD3 271  874 352 926 446 992
dT1R1 291 939 373 982 464 1,031
dT1R2 316 1,019 434 1,085 565 1,130
dT1R3 362 1,168 730 1,327 1,122 1,603
dT2R1 313 1,009 421 1,053 542 1,083
dT2R2 335 1,081 595 1,189 810 1,351
dT2R3 368 1,188 748 1,360 1,171 1,673
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6.4.4.2 Animal production, foodstuff industry
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6.5 FORESTRY AND FOREST
ECOSYSTEMS
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6.5.1 Expected climate change impacts on
representation of main tree species
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6.5.1.1 The Holdrige model
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6.5.1.2 The Forest Gap Model
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6.5.1.3 Analysis of precipitation assurance
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6.5.2 Climate changes and action of noxious
agents
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Spruce Analysis of Analysis of
communities (SM)

Holdrige model Forest Gap Model
bioclimatic zones precipitation provision

Planar •absence of conditions •extinction of spruce •extinction of •limiting deficit
and colline zone of SM occurrence communities conditions for spruce of precipitation

occurrence for spruce
Submontane •conditions of reduction •extinction or marginal •general decline •sufficient precipitation
and montane zone of SM occurrence SM occurrence of conifers (SM) for SM only in the north

of the zone
Supramontane • conditions of develop- •development of mixed •reduction of SM •sufficient precipitation
zone ment of mixed spruce SM-JD-BK stands, occurrence, for SM occurrence

communities, transfer transfer of the upper general reduction,
of the upper limit limit of forest transfer of the upper
of forest limit of forest
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6.5.3 Conception of integrated forest
protection and adaptation measures
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6.5.4 Proposal for adaptation measures in the
forestry sector
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6. Expected impacts of climate change, vulnerability assessment and adaptation measures

6.6 LITERATURE
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7.1 CLIMATE CHANGE IMPACTS ON
CLIMATIC CONDITIONS AND
HYDROLOGICAL REGIME
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The Third National Communication on Climate Change, Slovak Republic
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HFCs Partially fluorinated hydrocarbons
IPCC Intergovernmental Panel on Climate Change
ISPA Instrument for Structural Policies for pre-

Accession
JI Joint Implementation

LPG Liquified Petroleum Gas
LUCF Land – Use Change and Forestry

MERO Metylester of Colza Oil Plant
MDPT SR The Slovak Ministry of Transport, Posts

and Telecommunications
MF SR The Slovak Ministry of Finance
MH SR The Slovak Ministry of Economy
MP SR The Slovak Ministry of Agriculture

MV RR SR The Slovak Ministry of Construction
and Regional Development

NMVOC Non-methane Volatile Organic Compounds
NOx sum of NO+NO2

OECD Organisation for Economic Cooperation
and Development

OSN United Nations Organisation
PES Primary energy sources
PFCs Perfluorocarbons
POP Persistent organic pollutants
RES Renewable energy sources

REZZO Register of emissions and sources of air
pollution in SR

RISO Regional Information System on Wastes
SF6 Sulphur hexafluoride

STN Slovak technical standard
UN FCCC United Nations Framework Convention

on Climate Change
VOC, VOCs Volatile organic compounds

WMO World Meteorological Organisation
WTO World Trade Organisation
ZZL Basic pollutant

�	���
����
������
��

�������
�	��	
��

AIJ Activities Implemented Jointly
BATNEEC Best available technology not entailing

excessive costs
BAU Business as usual

BC Brown coal
CC Combined cycle

CDM Clean Development Mechanism
CFC Freons, halogens and fully halogenated

hydrocarbons containing F, Cl or Br
CHP Combined Heat and Power Plant
COP Conference of the Par ties

COPERT Emission factors for types of vehicles
in transportation; software to estimate
emissions from transport, CORINAIR program

CORINAIR EU system for emission inventory
of atmosphere pollutants (Co-ordination
of Information on the Air Pollution)

CZT Centralised district heating
DH District heating

DSM Demand Side Management
EF Emission factor
EL Emission limit

EL ZZL Emission limit of basic pollutants
ENPEP Energy and Power Evaluation Program

ERU Emission Reduction Unit
ET Emissions Trading
EU European Union

EVO Power plant in Vojany
GATT General Agreement on Tariffs and Trade

GEF Global Environmental Facilities
GDP Gross domestic product

GHG, GHGs Greenhouse gas/gases
GWP CO2 equivalent – Global Warming Potential

HC Hard coal
HCFCs Par tially halogenated freons and halogens

(hydrogen atoms remain in the molecule)
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�
��� %# =
	
�������63�	������
��7����������(000

Categories of GHG Base
emissions and sinks  year 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

(Gg)

Total Emissions 322 322 294 268 250 244 248 254 241 223 222

1. Energy sector 85 85 77 69 68 68 70 72 73 71 71

A. Fossil fuel combustion (RA) 17.33 17.33 14.88 13.43 11.69 10.70 9.48 9.80 9.48 8.87 9.31

1. Power and heat generation 16.39 16.39 13.98 12.54 10.69 9.83 8.67 8.63 8.41 7.74 8.21

2. Combustion in industry

3. Transport 0.94 0.94 0.90 0.90 1.00 0.87 0.81 1.18 1.07 1.13 1.10

4. Other sectors

5. Others

B. Fugitive emissions from fuels 68 68 62 55 57 57 60 63 64 62 62.00

1. Solid fuels 33.40 33.40 29.00 24.70 24.80 25.40 26.30 26.80 27.40 27.70 26.20

2. Oil and natural gas 34.70 34.70 33.10 30.40 31.70 31.50 34.10 35.70 36.10 34.40 35.50

2. Industrial processes 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

A. Mineral products NO NO NO NO NO NO NO NO NO NO NO

B. Chemical industry NO NO NO NO NO NO NO NO NO NO NO

C. Metallurgy NO NO NO NO NO NO NO NO NO NO NO

D. Other production NO NO NO NO NO NO NO NO NO NO NO

E. Production of halocarbons and SF6

F. Consumption of halocarbons and SF6

G. Others NO NO NO NO NO NO NO NO NO NO NO

3. Solvents and other products NO NO NO NO NO NO NO NO NO NO NO

4. Agriculture 135 135 118 103 88 83 85 81 75 67 64

A. Enteric fermentation 116.3 116.3 100.89 86.83 73.94 69.21 70.80 67.86 62.36 55.99 53.60

B. Animal waste 18.85 18.85 17.50 15.82 14.51 13.73 13.87 13.38 12.27 10.86 10.40

C. Rice production NO NO NO NO NO NO NO NO NO NO NO

D. Agricultural Soils NO NO NO NO NO NO NO NO NO NO NO

E. Savannah burning off NO NO NO NO NO NO NO NO NO NO NO

F. Combustion
of agricultural remainders NO NO NO NO NO NO NO NO NO NO NO

G. Others NO NO NO NO NO NO NO NO NO NO NO

5. Land change and forests 3.20 3.20 3.20 3.20 3.20 2.35 2.35 0.89 1.86 0.53 0.61

A. Changes of forest and other
stock of wood biomass NO NO NO NO NO NO NO NO NO NO NO

B. Conversion of forest,
meadows and pastures NO NO NO NO NO NO NO NO NO NO NO

C. Recultivation of land used
for economic purposes NO NO NO NO NO NO NO NO NO NO NO

D. CO2 emissions and sinks from soil NO NO NO NO NO NO NO NO NO NO NO

E. Forest fires and combustion
of post-harvest remainders 3.20 3.20 3.20 3.20 3.20 2.35 2.35 0.89 1.86 0.53 0.61

6. Waste 98 98 96 94 90 91 91 100 91 85 88

A. Solid waste storage 50.27 50.27 50.27 50.27 50.27 50.27 50.89 59.60 50.99 45.80 46.54

B. Waste water 48.19 48.19 45.52 43.69 40.05 40.36 40.38 40.04 40.31 39.11 39.63

C. Waste combustion IE IE IE IE IE IE IE IE IE IE IE

D. Others NO NO NO NO NO NO NO NO NO NO NO

7. Others (to be specified) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Memo Items:

International transport 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Air IE IE IE IE IE IE IE IE IE IE IE

Maritime NO NO NO NO NO NO NO NO NO NO NO

Multilateral operations NE NE NE NE NE NE NE NE NE NE NE

CO2 emissions from biomass combustion
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Categories of GHG Base
emissions and sinks  year 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

(Gg)

Total Emissions 18.98 18.98 16.05 14.12 11.75 11.92 12.47 10.33 10.26 9.76 8.86

1. Energy sector 0.82 0.82 0.72 0.65 0.59 0.70 0.73 0.76 0.83 0.88 0.91

A. Fossil fuel combustion (RA) 0.82 0.82 0.72 0.65 0.59 0.70 0.73 0.76 0.83 0.88 0.91

1. Power and heat generation 0.60 0.60 0.52 0.46 0.43 0.40 0.40 0.39 0.38 0.35 0.37

2. Combustion in industry

3. Transport 0.21 0.21 0.20 0.19 0.16 0.31 0.34 0.37 0.45 0.53 0.54

4. Other sectors

5. Others

B. Fugitive emissions from fuels 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1. Solid fuels

2. Oil and natural gas

2. Industrial processes 1.86 1.86 1.75 1.59 1.33 2.10 2.31 0.24 0.25 0.24 0.20

A. Mineral products

B. Chemical industry 1.86 1.86 1.75 1.59 1.33 2.10 2.31 0.24 0.25 0.24 0.20

C. Metallurgy

D. Other production

E. Production of halocarbons and SF6

F. Consumption of halocarbons and SF6

G. Others NO NO NO NO NO NO NO NO NO NO NO

3. Solvents and other products NO NO NO NO NO NO NO NO NO NO NO

4. Agriculture 16.20 16.20 13.47 11.79 9.75 9.03 9.36 9.27 9.11 8.60 7.70

A. Enteric fermentation NO NO NO NO NO NO NO NO NO NO NO

B. Animal waste 3.61 3.61 3.26 2.84 2.45 2.29 2.32 2.24 2.05 1.80 1.73

C. Rice production NO NO NO NO NO NO NO NO NO NO NO

D. Agricultural Soils 12.59 12.59 10.21 8.95 7.30 6.74 7.04 7.03 7.06 6.80 5.97

E. Savannah burning off NO NO NO NO NO NO NO NO NO NO NO

F. Combustion of agricultural
remainders NO NO NO NO NO NO NO NO NO NO NO

G. Others NO NO NO NO NO NO NO NO NO NO NO

5. Land change and forests 0.05 0.05 0.05 0.05 0.05 0.04 0.04 0.01 0.03 0.01 0.01

A. Changes of forest and other
stock of wood biomass NO NO NO NO NO NO NO NO NO NO NO

B. Conversion of forest,
meadows and pastures NO NO NO NO NO NO NO NO NO NO NO

C. Recultivation of land used
for economic purposes NO NO NO NO NO NO NO NO NO NO NO

D. CO2 emissions and sinks
from soil NO NO NO NO NO NO NO NO NO NO NO

E. Forest fires and combustion
of post-harvest remainders 0.05 0.05 0.05 0.05 0.05 0.04 0.04 0.01 0.03 0.01 0.01

6. Waste 0.07 0.07 0.07 0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.04

A. Solid waste storage

B. Waste water 0.07 0.07 0.07 0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.04

C. Waste combustion IE IE IE IE IE IE IE IE IE IE IE

D. Others NO NO NO NO NO NO NO NO NO NO NO

7. Others (to be specified) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Memo Items:

International transport 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Air IE IE IE IE IE IE IE IE IE IE IE

Maritime NO NO NO NO NO NO NO NO NO NO NO

Multilateral operations NE NE NE NE NE NE NE NE NE NE NE

CO2 emissions from biomass
combustion
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Appendix

P.2 Chapter 4

Policy and measures to mitigate
greenhouse gas emissions
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P.2.1 Partially fluorinated hydrocarbons HFCs
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P.2.2 PFCs – perfluorocarbons
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P.2.3 SF6 – sulphur hexafluoride
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P.3 CHAPTER 5

Projections and evaluation of measure effects

P.3.1 Input data for projections of CO2 emissions
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Indicator 1998 2000 2005 2010 2015

GDP total(1)
in constant prices of 1995 612.7 634.3 724.7 864.9 1022.2

GDP formation in
industry(2) c. p. 1995 142.1 139.4 132.2 137.1 162.1

Share of industry
in GDP formation [%] 23.2 22.0 18.2 15.9 15.9

(1) Source: Economic, Environmental and Social Impacts of Early

Shutdown of Units V1 in Nuclear Power Plant of Jaslovske

Bohunice SE, a.s., Bratislava, 2000.

(2) Source: P. Karász – Prognosis of the Development of Selected

Macroeconomic Indicators of Slovak Economy, Economic Consult-

ing, Bratislava, 1998.
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Increase level 1999–2005 2005–2010 2010–2015

Minimum 0.76 1.40 2.67

Maximum 2.26 2.50 4.87

Reference 1.50 2.02 2.00

Source: Economic, Environmental and Social Impacts of Early

Shutdown of Units V1 in Nuclear Power Plant of Jaslovske

Bohunice SE, a.s., Bratislava, 2000.
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Sector 1995–2000 2000–2005 2005–2010 2010–2015

Industry 0.69 0.08 –0.85 –0.85

District heating –0.25 0.19 0.00 0.00

of which: – individual heating –0.65 0.00 0.00 0.00

– centralised DH system 0.33 0.46 0.00 0.00

Total 0.31 1.49 –1.84 –1.84

Source: Energy Policy of SR, The Slovak Ministry of Economy, 2000.



103

Appendix

�
��� *J�K .#�	��	�������	������
��	������
�������
��������
��	���
��C�)������
��	����D

Raw material/Product 1998 1999 2000 2005 2010 2015

Crude oil [k tones] 5,344 5,315 5,134 5,400 5,500 5,600
Gasoline 0.17 0.191 0.257 0.27 0.265 0.268
Diesel oil 0.349 0.342 0.399 0.407 0.4 0.4
Kerosene 0.015 0.008 0.012 0.009 0.009 0.009
Light fuel oil 0.007 0.004 0.005 0.004 0.004 0.004
Heavy fuel oil 0.2 0.19 0.037 0.027 0.027 0.026
Lubricants 0.008 0.0075 0.0075 0.0075 0.0075 0.0075
Bitumene 0.033 0.038 0.032 0.015 0.015 0.015
LPG 0.006 0.004 0.001 0.001 0.001 0.001
Petrochemicals 0.059 0.052 0.062 0.048 0.045 0.036
Plastics 0.047 0.044 0.045 0.057 0.082 0.08

Source: Slovnaft, a.s., Department of strategy and business activities.
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Measure Sector Application 2000–2005 2005–2010 2010–2015

Fuel Public NG for BC 90%
switching Industrial CHP HC change to low-sulphur coal

DH and services NG for HFO 100%
Utilisation of Industrial CHP Mono production 126 MWe 283 MWe 440 MWe
combined Cogeneration 19 MWe 29 MWe 29 MWe
cycles(1) Public PP TEKO Replacement of sources
(CC) Heat plants (HP) preserving the heat / electricity ratio

SSEZ Year of execution 2004
Utilisation of Industrial CHP 2–9% 10–18% 19–24%
biomass(2) Centralised DH and

individ. heating 2–9% 10–14% 15–21%

Geothermal energy Centralised DH(3) Replacement of HP 102 MWt 229 MWt 255 MWt
Thermal insulation Centralised Decrease in energy
of buildings DH consumption 0–6% 7–30% 30%

Solar energy(4) Individual heat supplies 163 TJ 326 TJ 490 TJ
Transfer Transport(5) Gasoline 1.31% 2.00% 1.92%
of outputs Diesel oil –0.10% 0.70% 0.79%
to public Transport(6) Gasoline 0.14% 1.62% 1.65%
transport mode Diesel oil 0.28% 1.76% 1.83%

(1) Data on installed output correspond to the level in cross years, i.e. 2005, 2010 and 2015.

(2) The level of utilisation represents the volume of primary heat from biomass in relation to total volume of primary produced heat, i.e. steam

or hot water (for HP).

(3) Data on heat savings in buildings supplied from CZT systems (centralised district heating systems).

(4) 15% of usable potential should be reached in 2015.

(5) It corresponds to the level without introduction of measures in transport (% represents annual increase of consumption).

(6) The situation after introduction of the considered measure.
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Measure 2000 2005 2010 2015

Activity

Extraction PJ 1.62 1.25 1.04 1.04

Refinery PJ 215 226 230 234

Storage PJ 145 146 149 151

CH4 emissions

Extraction Gg CH4 0.004 0.003 0.003 0.003

Refinery Gg CH4 0.16 0.17 0.17 0.17

Storage Gg CH4 0.02 0.02 0.02 0.02

Total 0.184 0.191 0.194 0.198

Emission factors for considered activities:

Extraction – 0.002650 [kg / GJ]

Refinery – 0.000745 [kg / GJ]

Storage – 0.000135 [kg / GJ]
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Measure 2000 2005 2010 2015

Scenario without measures
Activity Mt 2.86 3.00 3.10 3.04
CH4 emissions
Mining total Gg CH4 20.02 20.98 21.73 21.25
– Underground activities Gg CH4 19.16 20.08 20.80 20.34
– Post-mining activity Gg CH4 0.86 0.90 0.93 0.91
Scenario with measures
Activity Mt 2.86 1.91 1.94 1.79
CH4 emissions
– Mining total Gg CH4 20.0 13.4 13.6 12.5
– Underground activities Gg CH4 19.14 12.80 13.00 11.99
– Post-mining activity Gg CH4 0.86 0.57 0.58 0.54
Scenario with additional measures
Activity Mt 2.86 1.71 1.66 1.51
CH4 emissions
– Mining total Gg CH4 20.02 11.96 11.60 10.58
– Underground activities Gg CH4 19.16 11.45 11.10 10.12
– Post-mining activity Gg CH4 0.86 0.51 0.50 0.45

Emission factors for considered activities:

Mining total – 7.0 kg CH4 / t of coal

Underground activities – 6.7 kg CH4 / t of coal

Post-mining activity – 0.3 kg CH4 / t of coal
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P.3.2 Projections of new gas
emissions – description of method
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Measure 2000 2005 2010 2015

Scenario without measures
Activity
Extraction and processing PJ 9.9 9.2 9.2 9.2
Transit PJ 3,119.5 3,120.8 3,183.5 3,238.9
Distribution PJ 237.9 239.1 301.9 357.2
CH4 emissions
Extraction and processing Gg CH4 0.66 0.62 0.62 0.62
Transit Gg CH4 5.30 5.31 5.41 5.51
Distribution Gg CH4 35.68 35.87 45.28 53.59
Total 41.65 41.79 51.31 59.71
Scenario with measures
Activity
Extraction and processing PJ 9.9 9.2 9.2 9.2
Transit PJ 3,123.5 3,148.9 3,185.1 3,202.9
Distribution PJ 241.9 267.2 303.4 321.2
CH4 emissions
Extraction and processing Gg CH4 0.66 0.62 0.62 0.62
Transit Gg CH4 5.31 5.35 5.41 5.44
Distribution Gg CH4 36.28 40.08 45.51 48.18
Total 42.25 46.06 51.55 54.25
Scenario with additional measures
Activity
Extraction and processing PJ 9.9 9.2 9.2 9.2
Transit PJ 3121.4 3136.3 3154.4 3167.0
Distribution PJ 239.7 254.6 272.7 285.4
CH4 emissions
Extraction and processing Gg CH4 0.66 0.62 0.62 0.62
Transit Gg CH4 5.31 5.33 5.36 5.38
Distribution Gg CH4 35.96 38.19 40.91 42.80
Total 41.93 44.14 46.89 48.81

Emission factors for considered activities:

Extraction and processing – 0.002650 [kg/GJ]

Transit – 0.000745 [kg/GJ]

Distribution – 0.000135 [kg/GJ]
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Measure 2000 2005 2010 2015

Timber exploitation m3 5,411,000 5,926,079 6,051,304 6,000,000
conifers m3 2,976,050 3,259,343 3,328,217 3,300,000
broad-leaved m3 2,434,950 2,666,736 2,723,087 2,700,000
conifers % 55 55 55 55
broad-leaved % 45 45 45 45

LPF – growth soil ha 1,922,000 1,930,000 1,935,000 1,940,000
Growth soil– conifers % 40.9 40.7 40.5 40
Growth soil– broad-leaved % 59.1 59.3 59.5 60
Annual deforestation ha 1,000 1,500 1,500 1,500
Forest fires kt 1 2 2 2
Combustion of biomass kt 79 87 89 88

conifers kt 24 26 27 27
broad-leaved kt 55 61 62 61

Permanent grass cover ha 856,000 830,000 793,000 790,000
Arable land ha 1,460,000 1,380,000 1,325,000 1,300,000
Other areas ha 665,604 763,604 850,604 873,604
Changes in forests Gg CO2 –2,276 –1,614 –1,562 –1,808
Forest conversion Gg CO2 262 342 276 275
Changes of soil stored carbon Gg CO2 –626 –164 185 348
CO2 balance Gg CO2 –2,640 –1,436 –1,101 –1,185
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Measure 2000 2005 2010 2015

Base-line
LPF – growth soil ha 1,922,000 1,930,000 1,935,000 1,940,000
Permanent grass cover ha 856,000 830,000 793,000 790,000
Arable land ha 1,460,000 1,380,000 1,325,000 1,300,000
Other areas ha 665,604 763,604 850,604 873,604
Minimum scenario
LPF – growth soil ha 1,922,000 1,931,000 1,937,000 1,943,000
Permanent grass cover ha 856,000 829,000 791,000 787,000
Arable land ha 1,460,000 1,390,000 1,345,000 1,330,000
Other areas ha 665,604 753,604 830604 843,604
Maximum scenario
LPF – growth soil ha 1,922,000 1,931,000 1,937,000 1,943,000
Permanent grass cover ha 856,000 829,000 791,000 787,000
Arable land ha 1,460,000 1,400,000 1,365,000 1,360,000
Other areas ha 665,604 743,604 810,604 813,604
Baseline Gg CO2 –2,640 –1,436 –1,101 –1,185
Balance of CO2 – MIN. Gg CO2 –2,640 –1,509 –1,152 –1,284
Balance of CO2 – MAX. Gg CO2 –2,640 –1,524 –1,181 –1,327
Difference – minimum Gg CO2 0 –73 –51 –99
Difference – maximum Gg CO2 0 –88 –80 –142
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Measure 2000 2005 2010 2015

Timber exploitation m3 5,411,000 5,926,079 6,051,304 6,000,000
conifers m3 2,976,050 3,259,343 3,328,217 3,300,000
broad-leaved m3 2,434,950 2,666,736 2,723,087 2,700,000
Scenario – minimum m3 3,159,343 3,128,217 3,000,000

m3 2,566,736 2,523,087 2,400,000
Scenario – maximum m3 3,059,343 3,028,217 2,900,000

m3 2,466,736 2,423,087 2,300,000
Baseline Gg CO2 –2,640 –1,436 –1,101 –1,185
Balance of CO2 – MIN. Gg CO2 –2,640 –1,766 –1,761 –2,175
Balance of CO2 – MAX. Gg CO2 –2,640 –2,096 –2,091 –2,505
Difference – minimum Gg CO2 0 –330 –660 –990
Difference – maximum Gg CO2 0 –660 –990 –1,320
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Measure 2005 2010 2015

Minimum ha 5,000 15,000 30,000
Maximum ha 7,000 20,000 40,000
Minimum tC –369 –2,655 –8,556
Maximum tC –516.6 –3,540 –11,408
Balance of CO2 – minimum scenario Gg CO2 –1.4 –9.7 –31.4
Balance of CO2 – maximum scenario Gg CO2 –1.9 –13.0 –41.8

The sign “–” means the increase of carbon sinks in biomass of forest tree species.
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Expected representation of biologically
degradable waste against the year 1998 [%] 2000 2005 2010 2015

Scenario 1 – without measures 100 100 100 100
Scenario 2 – low impact of measures 100 100 95 90
Scenario 3 – medium impact of measures 100 95 90 85
Scenario 4 – high impact of measures 100 90 75 60
Expected amount of waste [kt](1) 63.9 67.1 70.3 73.5
Share of bio – gas combustion [%]
Scenario 1 – without measures 0 0 0 0
Scenario 2 – low impact of measures 0 5 10 15
Scenario 3 – medium impact of measures 0 5 15 25
Scenario 4 – high impact of measures 0 10 25 40

(1) An increase in the volume of communal waste, but also an increase in the share of waste combustion are expected. These two factors act

against each other, so their final effect is not included in the projection of scenarios. For waste originating from industrial activities, which

contain a large share of biologically degradable waste (paper, textile, wood and foodstuff industries and agriculture), we expect an increase of

waste volume of 5%, 10% and 15% for time horizons of 2005, 2010and 2015, respectively. In this respect we expect reduction of the share of

biological waste after introduction of legislative measures (harmonisation of legislation with EU).
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Share of population connected to sewerage system [%] 2000 2005 2010 2015
Scenario 1 – without measures 54 54 54 54
Scenario 2 – low impact of measures 54 55 57 60
Scenario 3 – medium impact of measures 54 57 63 70
Scenario 4 – high impact of measures 54 60 70 80
Number of inhabitants [thous.] 5,420 5,399 5,346
Share of used gas from sludge digestion [%]
Scenario 1 – without measures 10 10 10 10
Scenario 2 – low impact of measures 10 10 15 20
Scenario 3 – medium impact of measures 10 15 25 35
Scenario 4 – high impact of measures 10 20 35 50
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Increase of produced organic matter in industrial
waste waters against the year 1998 [%] 2000 2005 2010 2015
Scenario 1 – without measures 3 3 6 10
Scenario 2 – low impact of measures 3 3 6 10
Scenario 3 – medium impact of measures 3 3 6 10
Scenario 4 – high impact of measures 3 3 6 10
Share of used bio-gas [%]
Scenario 1 – without measures 5 5 5 5
Scenario 2 – low impact of measures 5 5 10 15
Scenario 3 – medium impact of measures 5 10 20 30
Scenario 4 – high impact of measures 5 15 30 45
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Year Number of EIs

2000 12,000
2005 200,000
2010 450,000
2015 600,000

Note: The number for the year 2000 corresponds to the number

of EIs in the base year 1998.
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