
Raport Badawczy 

Research Report 
RB/36/2012 

Analysis of emissions' territorial 
distribution for individual 

subcategories and greenhouse 
gases. Deliverable 1.2 

R. Bun, M. Lesiv, K. Boychuk, 
P. Topylko, O. Danylo, 

O. Yaremchyshyn, N. Charkovska, 
P. Boychuk, M. Galuschak, Z. Nahorski, 

J. Horabik, J. Jarnicka 

Instytut Badań Systemowych 
Polska Akademia Nauk 

Systems Research Institute 
Polish Academy of Sciences 



POLSKA AKADEMIA NAUK 

Instytut Badań Systemowych 

ul. Newelska 6 

O 1-44 7 Warszawa 

tel.: (+48) (22) 3810100 

fax: (+48) (22) 3810105 

Kierownik Zakładu zgłaszający pracę: 
Prof. zw. dr hab. inż. Zbigniew Nahorski 

Warszawa 2012 



D 1.2 
Version 1 

Dale 30.10.201 2 
Author LPNU, SRI 

Dissemination level PP 
Document reference D 1.2 

GESAPU 

Geoinformation technologies, spatio-temporal 
approaches, and full carbon account for improving 

accuracy of GHG inventories 

Deliverable 1.2. Analysis of emissions' territorial distribution for 
individual subcategories and greenhouse gases 

Rostyslav Bun, Myroslava Lesiv (Editors), 
Khrystyna Boychuk, Petro Topy/ko, O/ha Dany/o, Olena Yaremchyshyn, Nadiya Charkovska, 
Petro Boychuk, Mariya Ga/uschak, 
Lviv Polytechnic National University, Ukraine; 

Zbigniew Nahorski, Joanna Horabik, Jolanta Jarnicka, 
Systems Research Institute, Polish Academy ofSciences, Poland 

Project Duration 
Coordinator 
W ork package leader 

Delivery Date: M28 

24 June 2010 -23 June 2014 (48 Months) 
Systems Research Institute of the Polish Academy of Sciences (SRI) 
Lviv Polytechnic National University, Ukraine (LPNU) 



GESAPU Deli verable 1.2. Analysis of emissions' territorial distribution for individual subcatcgories and greenhouse gas 

Disclaimer 
The information in this document is subject to change without notice. Company or product names mentioned in 

this document may be trc1.demarks or registered trademarks oftheir respective companies. 

All rights reserved 
The document is proprielary oflhe GESAPU consortium members. No copying or distributing, in any form or 

by any means, is allowed without lhe prior wrinen agreement oflhe owner oflhe property rights. This document 
reflccts onJy the authors' view. 

This project is supported by funding by the European Commission: FP?-PEOPLE-2009-IRSES, Project 
n' 247645. 

File: GeSAPU_D1_2 [Type !ext] Page 2 



GESAPU Deliverable 1.2. Analysis of emissions' territorial distribution for individual subcategories and greenhouse gas 

Project: #247645. Call: FP7-PEOPLE-2009-IRSES, Marie Curie Actions-Jntemational 
Research Staff Exchange Scheme (IRSES). 

Work package 1. Spatially resolved greenhouse gas inventory for Poland 

Deliverable 1.2. Analysis of emissions ' territorial distribution for individual subcategories and 
greenhouse gases 

Content 

I. Analysis of emissions' territorial distribution for Energy sector: stationary sources 

2. Analysis of emissions' territorial distribution for road transport sector 

3. Ana lysis of emissions' territorial distńbution for individual subcategories and green house 
gases from lndustry and Agriculturc 

List of figures 

Figure 1.1. GHG emissions from electricity/heat production, l03 tones ofCO2 eą. 

Figure 1.2. OHO emissions from electricity/heat production by fossil fuel bumed (coal, 
natura! gas, brown coal), I 03 tons ofCO2 eą. 

Figure 1.3. GHG emissions from electricity/heat production by fossil fuel bumed (coal, 
natura] gas, brown coal) in Śląskie voivodeship, 103 tones ofCO2 eą. 

Figure 1.4. Structure of GHG emissions in CO2eą. by type of fossil fuel burned in residential 
sector for voivodeships (tons, Poland) 

Figure 1.5. Specific CO2 emissions in residential sector (ton/są.km., Poland) 

Figure 1.6. Specific CH4 emissions in residential sector (ton/są.km., Poland) 

Figure 1.7. Specific N2O emissions in residential sector (kg/są.km., Poland) 

Figure 1.8. Contribution of each voivodeship to the total emissions in residential sector (% of 
total emissions in residential sector, Poland) 

Figure 1.9. GHG emissions from buming fossil fuels for manufacturing industries and 
construction needs in Podlaskie voivodeship of Poland (tones ofCO2eą.) 

Figure 2.1. Specific CO2 emissions from gasoline combustion by passenger cars in Poland (2 
km X 2 km; tfkm2) 

Figure 2.2. Specific CO2 emissions from diesel combustion by buses in Poland (2 km x 2 km; 
t/km2) 

Figure 2.3. Specific CO2 emissions from diesel combustion by passenger cars in Poland 
(2 km X 2 km; t/km2) 

Figure 2.4. Specific CO2 emissions from gasoline combustion by buses in Poland (2 km x 2 
km; t/km2) 

Figure 2.5. Specific CO2 emissions from LPG combustion by buses, passenger cars, lorries, 
and special vehicles in Poland (2 km x 2 km; tlkm2) 

Figure 2.6. Specific CH4 emissions from LPG, gasoline, and diesel combustion by buses, 
lorries, and special vehicles in Poland (2 km x 2 km; t/km2

) 

Figure 2.7. Specific CH4 emissions rrom gasoline combustion by passenger cars in Poland 
(municipalities; t/km2

) 

Figure 2.8. Prism-map of specific CH4 emissions from gasoline combustion by passenger 
cars in Poland (municipalities; t/km2

) 

File: GeSAPU_D1_2 [Type text] Page 3 



GES AP U Deliverable 1.2. Analys is of emissions' territorial distribution for individual subcategories and greenhouse gas 

Figure 2.9. Specific CH4 emissions from diesel and LPG combustion by passenger cars in 
Poland (2 km x 2 km; tlkm2

) 

Figure 2.10. Specific N2O emissions from gasoline, diesel, and LPG combustion by 
passenger cars in Poland (2 km x 2 km; tlkm2

) 

Figure 2.1 I. Specific N2O emissions from gasoline, diesel, and LPG combustion by buses, 
lorries, and special vehicles in Poland (2 km x 2 km; t/km2

) 

Figure 3.1. CO2 emissions from Cement Production ofvoivodeships (sorted by the arnount of 
emissions: from the largest to the smallest one) 

Figure 3.2. CO2 emissions from Glass Production in voivodeships 

Figure 3.3. Structure of methane emissions from enteric fermentation of livestock animals 
bred for individual farrns (Mazowieckie voivodeship) 

Figure 3.4. Structure of methane emissions from manure management of livestock animals 
bred at individual farrns (Wielkopolskie voivodeship) 

Figure 3.5. Structure of methane emissions from manure management of dairy and non-dairy 
cattle, swine, and poultry bred at individual farrns (Zachodniopomorskie voivodeship) 

Figure 3.6. Structure of methane emissions from manure management of horses, sheep, and 
goats bred at individual farms (Zachodniopomorskie voivodeship) 

Figure 3.7. Structure of methane emissions from enteric fermentation of livestock animals 
bred at individual farrns (Opolskie voivodeship) 

Figure 3.8. Structure of methane emissions from enteric fermentation of horses, sheep. and 
goats bred at individual farms (Opolskie voivodeship) 

Figure 3.9. Structure of methane emissions from enteric fermentation of non-dairy cattle and 
from manure management of swine bred at individual farrns (Podkarpackie 
voivodeship) 

Figure 3.10. Fragment of geodatabase: methane emissions from enteric fermentation of 
livestock owned by individual farrns (kg) 

Figure 3.11. Fragment of geodatabase: methane emissions frorn manure management of 
livestock owned by individual farms (kg) 

List of ta bies 

Table 1.1. GHG emissions (CO2eq.) from electricity and heat production in Polish 
voivodeships 

Table 1.2. GHG emissions ofheat/power plants that use coal as the main fuel 

Table 1.3. GHG emissions ofheat/power plants that use natura! gas as the main fuel 

Table 1.4. GHG emissions ofheat/power plants that use brown coal as the main fuel 

Table 1.5. Carbon dioxide (CO2) emissions from buming fossil fuels for manufacturing 
industries and construction needs in Podlaskie voivodeship of Poland (kg) 

Table 1.6. Methane (CH4) emissions from buming fossil fuels for manufacturing industries 
and construction needs in Podlaskie voivodeship of Poland (kg) 

Table 1.7. Emissions ofnitrous oxide (N2O) from burning fossil fuels for manufacturing 
industries and construction needs in Podlaskie voivodeship of Poland (kg) 

Table 1.8. Methane emissions from burning fossil fuels for manufacturing industries and 
construction needs in Lubelskie voivodeship of Poland (kg) 

File: GeSAPU_D1_2 [Type tex!] Page4 



GESAPU Deliverable 1.2. Analysis of emiss ions' territorial distribution for individual subcategories and greenhouse gas 

Table 2.1. GHG emissions from fuel buming by passenger cars and buses in Poland 
(t, districts) 

Table 2.2. GHG emissions fi-om fuel buming by lorries and special vehicles in Poland 
(t, districts) 

Table 3.1. C02 emissions fi-om cement production 

Table 3.2. C02 emissions of the main glass factories 

File: GeSAPU_D1_2 [Type text] Page 5 



GESAPU Deliverable 1.2. Analysis of emissions' territorial distribution for individual subcategońes and greenhouse gas 

3. Analysis of emissions' territorial distribution for individual subcategories and 

greenhouse gases from Industry and Agriculture 

Cement Production 

Territorial distribution of GHG emissions of cement production is quite disproportional because of 

uneven allocation of cement plants. In most cases cement plants are located not far from coal mines, 

which provide plants by raw materials. 

Table I shows contributions of each plant in total GHG emissions of cement production. Heidelberg 

Cement group is the biggest emitter of carbon dioxide (CO2)- 26%. The contribution ofLafarge group 

in total emissions is 23%; CRH - 15%; Cemex - 13%; Dyckerhoff - 8%; Polen Cement - 7%; 

Miebach - 4,5%; Polska Energetyka Holding SA - 1 % and Mapei - 0,5%. 

Table 3.1. CO2 emissions from cement production 

Cement Clinkier K_clinkier K_C CO2 
Group Plants production production (kg CO2/kg p emissions 

2010(Gg) 2010(Gg) of cli n kier) (Gg) 

Cemex 
Cementownia 

1123.42 836.08 0.529 1.02 451.13 
Chełm 

Cemex 
Cementownia 

936.18 696.73 0.529 1.02 375.94 
Rudniki 

CRH 
Cementownia 

1217.04 905.75 0.529 1.02 488.73 
Ożarów 

CRH 
Cementownia 

1217.04 905.75 0.529 1.02 488.73 
Rejowiec 

Dyckerboff 
Dyckerboff 

1310.65 975.42 0.529 1.02 526.32 
Polska So. z o.o. 

Heidelberg Cementownia 
2808.54 3065.62 0.529 1.02 1654.15 

Cement Górażdże 

Heidelberg EKOCEMSp.z 
1310.65 0.00 0.529 1.02 0.00 

Cement o.o. 

Lafarge 
Cementownia 

1872.36 1393.46 0.529 1.02 751.89 
Małogoszcz 

Lafarge 
Cementownia 

1872.36 1393.46 0.529 1.02 751.89 
Kujawy 

Mapei 
Górka Cement Sp. 

93.62 69.67 0.529 1.02 37.59 
z o.o. 

Miebach 
Cementownia 

702.14 522.55 0.529 1.02 281.96 
OdraS.A. 

Polen Cementownia 
1160.86 863.95 0.529 1.02 466.17 

Cement WartaS.A. 
Polska Cementownia 
Energetyka Kraków - Nowa 187.24 139.35 0.529 1.02 75.19 
Holding SA Huta Sp. z o.o. 
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Figure 3.1. CO2 emissions from cement production ofvoivodeships (sorted by the amount of 

emissions: from the largest to the smallest one) 

Glass Production 

As for the cement production, territorial distribution of GHG emissions from glass production depends 

on location ofplants which produce limestone. Figure 1 presents the information on COi emissions for 

Polish voivodeships. 

100. 
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Table 3.2. COz emissions of the main glass factories 

Glass K emission Part of C02 
Plants production (kg ofC02/ cullet emissions 

(Gg) kg of class) (%) (Gg) 
Ardagh Glass Gostyń S.A. 183.59 0.21 0.45 21.20 

Ardagh Glass Ujście S.A. 124.78 0.21 0.45 14.41 

Ardagh Glass Wyszków S.A. 53.07 0.21 0.45 6.13 

Euroglas Polska Sp. z.o.o 272.1 0.21 0.2 45.71 

Guardian Industries Poland Sp. z o.o. 272.1 0.21 0.25 42.86 

HUT A SZKŁA "CZECHY" S.A. 37.29 0.21 0.45 4.31 

HUTA SZKŁA "GLOSS" 15 O.I 0.4 0.90 

Huta Szkła „Jedlice" S.A. 53.07 0.21 0.45 6.13 

Huta Szkła Gospodarczego Irena S.A. 15 O.I 0.4 0.90 

Huta Szkła Kryształowego „Beata" 15 O.I 0.4 0.90 

Huta Szkła Kryształowego „Julia" 15 O.I 0.4 0.90 

Huta Szkła Kryształowego Violetta S.A. 15 O.I 0.4 0.90 

Huta Szkła SŁAW A S.P. 53.07 0.21 0.45 6.13 

Huta Szkła Warta S.A. 91.8 0.21 0.45 10.60 

Huta Szkła WYMIARKI S.A. 38.73 0.21 0.45 4.47 

Huta Szkła Zawiercie Sp. z o.o. 15 0.1 0.4 0.90 

Huta Szkła Arystycznego i 15 0.1 0.4 0.90 
Gosnodarczego "Fi stek Glass" 
KROSGLASS S.A. 79.58 0.19 0.075 13.99 
MAKORA Krośnieńska Huta Szkła S.A. 15 O.I 0.4 0.90 

Owens-Illinois Polska S.A. 288.29 0.21 0.45 33.30 

Owens-Illinois Polska S.A. 288.29 0.21 0.45 33.30 

Part-Glass Krosno Sp. z o.o. 15 O.I 0.4 0.90 

Philips Lighting Poland S.A. 5.81 0.2 0.55 0.52 

Pilkington Polska Sp. z o.o. 272.1 0.21 0.15 48.57 

Saint-Gobain Glass Polska Sp. Z o.o. 272.1 0.21 0.25 42.86 

SCHOTT Poland Sp. z o. o. 5.81 O.I 0.4 0.35 

Stolzle Częstochowa S.A. 91.8 0.21 0.45 10.60 

Sudety Crystal Works Sp. z o.o. 15 O.I 0.4 0.90 

Thomson Multimedia Polska Sp. z o.o. 5.81 0.13 0.45 0.42 

Vitrosilicon S.A. 53.07 0.21 0.45 6.13 

Total 360.98 
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Agriculture 

The assessment of greenhouse gas emissions in the sector of "Agriculture" is conducted for the 

following sources: domestic livestock (enteric fermentation and manure management), rice cultivation 

(flooded rice fields), savanna burning, field burning of agricultural residues and agricultural soil 

management. The categories of "Rice cultivation" and "Savanna burning" are not investigated for 

Poland due to the absence ofthese agricultural activities in the country. 

Major agricultural enterprises and farms in Poland are considered to be point-type sources of GHG 

emissions. In this case, the data on the livestock referees to spatially located point-objects 

(enterprises). In order to construct the geo-distributed cadastres digital maps of administrative 

divisions and populated areas were used. 

Livestock owned by smaller agricultural enterprises referees to the territories classified as farmlands -

area type sources. 
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Figure 3.3. Structure of methane emissions from enteric fermentation oflivestock animals bred 

for individual farms (Mazowieckie voivodeship, 2010) 
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Figure 3.4. Structure ofmethane emissions from manure management oflivestock animals bred 

at individual farms (Wielkopolskie voivodesbip, 2010) 
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Figure 3.S. Structure ofmethane emissions from manure management of dairy and non-dairy 
cattle, swine, and P<mltry bred at individual farms (Zachodniopomorskie voivodesbip, 2010) 
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Figure 3.6. Structure ofmethane emissions from manure management ofhorses, sheep, and 
goats bred at individual farms (Zachodniopomorskie voivodeship, 2010) 
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Figure 3.7. Structure ofmethane emissions from enteric fermentation oflivestock animals bred 
at individual farms (Opolskie voivodeship, 2010) 
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Figure 3.8. Structure ofmethane emissious from enteric fermentation ofhorses, sheep, and goats 
bred at individual farms (Opolskie voivodeship, 2010) 
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Figure 3.9 Structure ofmethane emissions from enteric fennentation of non-dairy cattle and 
from manure management ofswine bred at individual fanns (Podkarpackie voivodeship, 2010) 
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Figure 3.11. Fragment of geodatabase: methane emissions from manure management oflivestock owned by individual farms (kg, 2010) 
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