
Raport Badawczy 

Research Report 
RB/34/2012 

A detailed map of GHG related 
activity data in Poland, ready 

for use in Work Package 1. 
Deliverable 3.1 

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 



GESAPU Deliverable 3.1. A detailed map of GHG related activity data in Poland, ready for use in Work Package 1 

D 3.1 
Version I 

Date 29.02.2012 
Author LPNU, SRI 

Dissemination level PP 
Document reference D 3.1 

GESAPU 

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

accuracy of GHG inventories 

Deliverable 3.1. A detailed map of GHG related activity data in 
Poland, ready for use in Work Package 1 

Rostyslav Bun, Myros/ava Lesiv (Editors), 
Mykoła Gusti, Khrystyna Boychuk, Petro Topy/ko, O/ha Dany/o, Olena Yaremhyshyn, 
Nadiya Charkovska, 0/eksanrd Stryamets, Petro Boychuk 
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 

File: GeSAPU_D3_ 1 

Delivery Date: Ml 8 

24 June 2010 - 23 June 2014 (48 Months) 
Systems Research Institute of the Polish Academy ofSciences (SRI) 
Systems Research Institute of the Polish Academy of Sciences (SRI) 

[Type text] Page 1 



GESAPU Deliverable 3.1. A detailed map of GHG related activlty data in Poland, ready for use in Werk Package 1 

Disclaimer 
The infonnation in this docwnent is subjecl to change without notice. Company or product names 

rnentioned in this docwnent may be trademarks or registered trademarks oftheir respective companies. 

All rights reserved 
The docwnent is proprietary ofllie GESAPU consortiwn members. No copying or distributing, in any form 

or by any means, is allowed willi out the prior written agreement of Uie owner of Uie property rights. lbis document 
reflects only the authors ' view. 

lbis project is supported by funding by the European Commission: FP7-PEOPLE-2009-IRSES, Project 
n° 247645 . 

File: GeSAPU_D3_1 [Type text] Page 2 



GESAPU Deliverable 3.1. A detailed map of GHG related activity data In Poland, ready for use in Work Package 1 

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

Work package 3. lmproving accuracy ofinventories by means ofspatio-temporal statistical 
methods 
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1. Maps of population density and GDP density for Poland 

A map of population density is a key data for estirnation of spatial distribution of GHG 

emissions in a number of sectors (e.g., residential sector) as well as for producing a map of GDP. 

The GDP map can serve a proxy for estirnation ofspatial distribution ofGHG emissions in some 

sectors, e.g., Industrial Processes. While using the GDP map for such purposes one should also 

look at GDP structure to determine the share of GDP produced in respective economy sector and 

try to locate respective production zones, e.g. industrial zones where the emissions are generated 

(e.g., combining the GDP map with maps ofland cover and inhabited places). 

The spatial GHG inventory is produced on 2x2 km grid starting from the year 2009 therefore we 

prepare the maps of respective resolution using 2009 statistical data. 

Map of population density 

A map of population density for the EU+Croatia with spatial resolution I 00x I 00 m and 2000-

2001 census data (raster; Galelo, 2010) and a map of population of Poland for small 

administrative units (municipality - in Polish gmina) for the years 1999-2009 (vector; IMAGIS, 

2012) are used (Figure I. I). 

The territory of Poland has been clipped from the original population density map, and then the 

map obtained had been aggregated to the 2x2 km grid. 

A new column with relative change of population density in 2000-2009 has been added to the 

attribute table of the IMAGIS map. Then the map was converted to 2x2 km raster snapped to the 

population density map, and the projection was set up sirnilarly to the population density map 

(see Annex). 

Having those operations done the population density of2000 in each grid cell (high resolution) 

was multiplied by the relative change ofpopulation in municipality. The map obtained shows the 

number ofpersons per km2 (Figure 1.2.) 

Map of GDP density 

The map of GDP density was produced by multiplication of GDP per capita (current prices) in 

administrative regions of Poland for the year 2009 (GUS, 2012) and for population density 

(sirnilar method used by Sachs et al. (2001), Gaffin et al. (2004)). The statistical data were put on 

the map (IMAGIS, 2012) using the appropriate codes ofsub-regions (podregiony). The map was 

converted to 2x2 km raster snapped to the population density map (Figure 1.3), and the 

projection was set up to be sirnilar to the population density map (see Annex). 

Then in each grid cell the GDP was multiplied by the population density. The map shows GDP 

density in Zl/km2 for 2009 (Zł = Zloty= PLN) (Figure 1.4.). 
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Figure 1.2. Population density of Poland in 2009 
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Figure 1.3. GDP per capita in Poland, 2009 (PLN/person, current pńces) 
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Figure 1.4. GDP in Poland in 2009 (PLN/km2
, current pńces) 
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The GDP density maps for economy sectors have been produced by multiplying the GDP density 

map and maps ofrelative gross value added (GVA) (Figure 1.5.) in respective economy sectors. 

The GV A data for administrative regions of Poland for 2009 come from the database of the 

Central Statistical Office of Poland (GUS, 2012). In the database the economy sectors are 

grouped, using the following scheme: 

• agriculture, forestry and fishing (section A) (Figure 1.6.) 

• industry (sections B,C,D,E) (Figure 1. 7.) 

• manufacturing (section C) (Figure 1.9.) 

• construction (section F) (Figure 1.10.) 

• trade; repair of motor vehicles; transportation and storage; accommodation and catering; 
information and communication (sections G,H,I)) 

• financial and insurance activities; real estate activities (sections K, L) 

• other services (sections M,N,O,P,Q,R,S,D 

Additionally the GDP density map for industry without manufacturing (sections B,D,E) (Figure 

1.8.) is produced. The GVA for the sections B,D,E is obtained by subtracting GVA for section C 

from GVA for sections B,C,D,E. 

The economy sectors are listed in Annex 2. 

-łotolol GI/A ..,.._ ...... 
1/ah,e 

Hlgh : 0.5M3<2 

Figure 1.5. Relative GV A generated in industry (sectors B,C,D,E) 
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Figure 1.6. GDP generated in agriculture, forestry and fishing in Poland, 2009 (Section A) 

(PLN/km2
, current prices) 
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Figure 1.7. GDP generated in industry in Poland, 2009 (Sections B,C,D,E) 

(PLN/km2
, current prices) 
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Figure 1.8. GDP generated in industry excluding manufacturing in Poland, 2009 

(Sections B,D,E) (PLN/km2
, cU1Tent prices) 
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Figure 1.9. GDP generated in manufacturing in Poland, 2009 (Section C) 

(PLN/km2
, cU1Tent prices) 
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Figure 1.10. GDP generated in construction in Poland, 2009 (Section F) 

(PLN/lmi2, current prices) 

Annex 1.1. Projection parameters 

Projection:Lambert_Azimuthal_Equal_Area 

False _ Easting: 4321000.000000 

False_Northing: 3210000.000000 

Central_Meridian: 10.000000 

Latitude _ Of_ Origin: 52.000000 

Linem- Unit: Meter (1 .000000) 

Geographic Coordinate System: GCS_ETRS_l989 

Angulm- Unit: Degree (O.Ol 7453292519943299) 

Prime Meridian: Greenwich (0.000000000000000000) 

Datum: D_ETRS_l989 

Spheroid: GRS_l980 

Semimajor Axis: 6378137.000000000000000000 

Semiminor Axis: 6356752.314140356100000000 

Inverse Flattening: 298.257222 1 O I 000020000 
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Annex 1.2. Specification of the economy sectors used by the Central Statistical Office of 

Poland (NACE Rev. 2, p.59) 

A - Agriculture, forestry and fishing 

B - Mining and quarrying 

C - Manufacturing 

D - Electricity, gas, steam, and air conditioning supply 

E - Water supply; sewerage, waste management, and remediation activities 

F - Construction 

G - Wholesale and retail trade; repair of motor vehicles and motorcycles 

H - Transportation and storage 

I - Accommodation and food service activities 

J - Jnformation and communication 

K - Financial and insurance activities 

L - Real estate activities 

M - Professional , scientific and technical activities 

N - Administrative and support service activities 

O - Public administration and defense; compulsory social security 

P- Education 

Q- Human health and social work activities 

R - Arts, entertainment and recreation 

S - Other service activities 

T - Activities of households as employers; unditTerentiated goods- and services-producing 

activities ofhouseholds for own use 

U - Activities of extraterritorial organisations and bodies 
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