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GESAPU Deliverable 1.4. Proposals of effective ways for uncertainty reduction in the Polish greenhouse gas inventory system

4. Main components of uncertainty reduction on the basis of spatial inventory

and modeling of greenhouse gas emissions in Poland: central heat production

Using the created database of heat production for general use in Poland and the developed
approach to the analysis of the uncertainty of greenhouse gases emissions, the numerical
experiments were realized to study the uncertainty of the emissions in 2010.

To simulate the uncertainty of the emission of greenhouse gases, the Excel file, with the
necessary input data and their uncertainties, was created. In the experiments carried out, the
average coefficients for Poland and the bounds of their uncertainty ranges were used. This was
beacause of the lack of detailed data for individual companies - manufacturers of heat,
municipalities, districts, or voivodeships. Parts of the geodistributed database with input
parameters for analysis of greenhouse gas emission uncertainty for heat production in Poland are
presented in Table 4.1 (coal), Table 4.2 (natural gas), and Table 4.3 (fuel oil).

The results of the numerical experiments for the analysis of uncertainty in the heat
production category in Poland consist of a set of numerical values of emissions and
corresponding uncertainties. Table 4.4 presents the results obtained for twenty citics, with the
highest greenhouse gas emissions in 2010.

A consequence of using the average coefficients of emissions, fuel calorific values, and
their uncertainty bounds of the 95% confidence interval is a considerable uncertainty of the
company greenhouse gas emissions, when compared with the total emission (both for the
selected twenty cities, and for Poland as a whole). A comparison of the values obtained during
the spatial inventory and modeling of greenhouse gas emissions, taking into account the
uncertainty for the twenty cities in Poland with the biggest emissions of greenhouse gases in
2010, is demonstrated in Figure 4.1 (see also Table 4.1).

The biggest difference between the results of the inventory and the values modeled was
observed for Krakéw, Szczecin, Bydgoszcz, Opole, Lublin, Kielce, and Biatystok. It was equal
1.3%. For other cities, the difference between the values studied was 1.2%.

The results of this comparison indicate high accuracy of the developed mathematical
approach to spatial inventory of greenhouse gas emissions in the production of heat for cities,
despite the fact that, in the modeling the average "national" coefficients and the bounds of
uncertainty range have been used.

The total uncertainties of the results of the inventory of greenhouse gas emissions in the
production of heat with district distribution in Polish cities in 2010 were as follows (in %):
carbon dioxide (-2.0: 2.1), methane (2.8: 2.9), and nitrous oxide (-2.6: 2.7). The total uncertainty
of the inventory results for main greenhouse gases in CO;, equivalent was in the range of -2.0%
to 2.1%.
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Table 4.1. Fragment of the geodistributed database with input parameters for analysis of greenhouse gas uncertainty: heat production (coal).

File: GeSAPU_D1_4

CO, t
Type of Amount of ul.:;:: .nf emission | Lower | Upper em(i::i‘on Low | Upper en:::i)on Lower | Upper (V::::l::l; Lower | Upper
D Name Region District m used fuel, . | coeffi- |bound,|bound, coefficient; bound, | bound, coefficient, bound, | bound, fuel, bound, | bound,
2 [0/ 0, 0 [0 0, " 0 0,
tones (o ol| St | D | AL | AL AL EGr] AL 0| iy | P4 | A
401011 | Aleksandrow Kuj. |Kujawsko-Pomorskie |aleksandrowski 2| 1701,67 20| 948| 34| 34 0,0( 155| 155 00 113] 113| 0,022| 19,0 205
Aleksandrow
1020044 [ £.6dz. Eodzkie zgierski 2| 286932 20| 948] 34| 34 0,0] 155| 155 00| 11,3] 113 0,022| 19,0 205
1203014 | Alwernia Matopolskie chrzanowski 2 842,48 20 948 34| 34 00| 155| 155 00 113] 113| 0,022| 19,0| 205
1218014 | Andrychéw Matopolskie wadowicki 2| 2464,08 20| 948| 34| 34 0,0] 155] 155 00| 11,3] 113| 0,022| 19,0 205
607024 | Annopol Lubelskie krasnicki 2 718,47 20 948 34| 34 00| 155| 155 00| 11,3} 113| 0,022| 19,0 205
2001011 [ Augustow Podlaskie augustowski 2| 12754,69 20| 948| 34| 34 0,0 155| 155 00 11,3] 11,3| 0,022 190 205
809014 | Babimost Lubuskie zielonogorski 2 7,23 20| 948 34| 34 0,0 155| 155 00| 11,3| 113| 0,022| 19,0/ 205
1602014 | Baboréw Opolskie ghubezycki 2 682,83 20| 948| 34| 34 0,0 155| 155 00| 11,3] 113 0,022| 190| 205
1820014 | Baranow Sandem. | Podkarpackie tarnobrzeski 2 282,52 20| 948| 34| 34 0,0[ 155| 155 00| 113 113| 0,022 19,0( 20,5
419014 | Barcin Kujawsko-Pomorskie | zninski 2| 2677,68 20 948 34| 34 0,0( 155| 155 00| 11,3] 11,3 0,022| 19,0| 20,5
‘Warminsko-
2814014 | Barczewo Mazurskie olsztyniski 2| 1843381 20| 948 34| 34 0,0] 155] 155 00| 11,3} 113| 0,022| 19,0 205
224014 | Bardo SL. Dolnoélaskie zabkowicki 2 26,88 20| 948| 34| 34 00( 155| 155 00| 11,3] 11,3] 0,022| 19,0] 205
3210014 |Barlinek Zachodniopomorskie |mysliborski 2| 465848 20| 948| 34| 34 00| 155| 155 00| 11,3] 113| 0,022| 190| 20,5
Warminsko-

2801011 | Bartoszyce Mazurskie bartoszycki 2| 10305,46 20 948| 34| 34 00| 155| 155 00| 11,3] 113 0,022| 19,0 205
3215024 [ Barwice Zachodniopomorskie |szczecinecki 2] 159261 2,0 94.8 34 34 0,0| 15,5 155 00 11,3] 11,3| 0,022 19,0/ 20,5
1001011 |Belct Lodzkie belchatowski 2| 18100,40 20 948 34| 34 00| 155| 155 00| 11,3] 113| 0,022| 19,0| 205
609014 | Belzyce Lubelskie lubelski 2 668,93 20| 948| 34| 34 00| 155| 155 00| 11,3] 113] 0,022| 19,0 205
1610014 [Biala Prudnicka | Opolskie prudnicki 2 720,55 20 948 34| 34 00| 155[ 155 00f 11,3] 113| 0,022| 19,0| 205
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GESAPU Deliverable 1.4. Proposals of effective ways for uncertainty reduction in the Polish greenhouse gas inventory system

Table 4.1. (Continuation) Fragment of the geodistributed database with input parameters for analysis of greenhouse gas uncertainty: heat

production (coal).
Amount of Uncer- em(i:s(:i‘on Lower | Upper CH, Low | Upper N0 Lower | Upper Calerific Lower | Upper
D Name Region District Tyf::lof used fuel, tam-ne.s of coeffi- {bound,{bound, e:lrxr:sgont’ bound, | bound, c:::’:'::;::t bound, | bound, “fl::l of bound, { bound,
tones B cient, | [%] | [%] %%t %] | %) 1 11 | 1%l el | (%)
data, [%]| [ T3] tT. T3

‘Warminsko-
2816014 |Biala Piska Mazurskie piski 2| 142274 20| 948| 34| 34 0,0| 155{ 155 00| 11,3] 113]| 0,022] 190| 20,5
661011 | Biata Podl. Lubelskie Biata Podlaska 2| 1647120 2,0 94.8 34 34 00 155] 155 00| 11,3[ 11,3] 0,022| 19,0/ 20,5
1013024 | Biata Rawska } 6dzkie rawski 2 272,75 2,0 94,8 34 34 00| 155| 15,5 00 113| 113] 0,022] 190]| 205
3201011 |Bialogard Zachodniopomorskie | biatogardzki 2| 6103,58 20| 948] 34| 34 00| 155| 155 00| 11,3] 113] 0,022] 190| 20,5
3215034 |Bialy Bor Zachodniopomorskie inecki 2 878,07 20| 948| 34| 34 00| 155( 155 00| 11,3] 11,3] 0,022] 190]| 20,5
2061011 | Biatystok Podlaskie Bialystok 2]117731,00 2,0 94,8 34 34 0,0} 155 155 00| 11,3] 11,3 0,022] 19,01 205
1205024 | Biecz Matopolskie gorlicki 2| 129986 20] 948| 34| 34 00| 155( 15,5 00| 11,3] 113] 0,022] 190] 205
202011 | Bielawa Dolnoslaskie dzierzoniowski 2 237,12 2,0 94,8 34 34 00| 155] 155 00| 11,3[ 113 0,022] 190} 205
2003011 | Bielsk Podl. Podlaskie bielski 2| 426421 20 94,8 34 34 00| 155| 155 00 11,3] 11,3] 0,022] 190]| 205
2461011 | Bielsko Biala Slqskie Bielsko-Biala 2| 68634,20 2,0 94,8 34 34 0,0 155| 155 00f 11,3] 113| 0,022] 190 205
214024 | Bierutéw Dolnoslaskie olesnicki 2 702,23 20| 948| 34| 34 00] 155( 155 00| 11,3( 113] 0,022] 190| 20,5
2414011 [Bierufi Stary Slaskie bierufisko-ledzinski 2| 490,46 20| 948| 34| 34 00| 155| 155 00| 11,3] 11,3] 0,022] 19,0{ 205
1437014 [ Biezun Mazowieckie zurominski 2 349,14 2,0 94,8 34 34 00| 155| 155 00 11,3] 113] 0,022] 190| 205

Warminsko-
2814024 [Biskupiec Mazurskie olsztynski 2| 2567,73 20| 948] 34| 34 0,0] 155| 155 00| 11,3] 113] 0,022 19,0] 20,5

‘Warminsko-
2801044 | Bisztynek Mazurskie bartoszycki 2| 1027,69 2,0 94,8 34 34 00| 155] 155 00| 113] 11,3] 0,022| 19,0 205
602011 | Bitgoraj Lubelskie bitgorajski 2] 327263 2,0 94,8 34 34 00| 155| 155 00| 11,3] 113]| 0,022] 190 205
2404014 | Blachownia Slaskie czgstochowski 2| 127870 20| 948| 34| 34 00| 155( 155 00} 11,3{ 11,3| 0,022| 19,0] 205
3209034 | Bobolice Zachodniopomorskie |koszalifiski 2 214,61 2,0 948 34 3,4 0,0] 155| 155 0,0 11,3] 11,3] 0,022] 19,0] 20,5
1201011 | Bochnia Matopolskie bochefiski 2| 2608,70 2,0 9438 34 34 0,0] 155[ 155 00f 11,3f 11,3] 0,022| 190] 205
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GESAPU Deliverable 1.4. Proposals of effective ways for uncertainty reduction in the Polish greenhouse gas inventory system

Table 4.2. Fragment of the geodistributed database with input parameters for analysis of greenhouse gas uncertainty: heat production (natural gas).

. | COy N0 Q
Type of] Amount of Un:ic:’l?fm emission | Lower | Upper em(i:ul.sli‘o = Lower | Upper | emission | Lower | Upper S:IIME: Lower | Upper
D Name Region District yﬁ':l used fu’?l. .. | coeffi- |bound,|bound, coefficient, bound, |bound, | coeffi- |bound,|bound, f‘:; bound, | bound,
1 0/ 0y 0/ [0 i 0, 0 ’ 0 0
G| gent | DA | A S| Bl el dents | 41| D4 gy 04| 4
Aleksandréw
401011 | Kuj. Kujawsko-Pomorskie |aleksandrowski 1 33,68 2,0 558| 34| 34 0,0 155| 155 00| 11,3] 113| 0,034| 3,11 49
Aleksandrow
1020044 [£odz. L odzkie zgierski 1 164,89 2,0 558| 34| 34 00| 155| 155 00| 11,3] 113| 0,034] 3,11| 49
1203014 | Alwernia Matopolskie chrzanowski 1 63,25 2,0 558 34| 34 0,0 155[ 155 00| 11,3] 113| 0,034| 3,11| 49
1218014 | Andrychoéw Matopolskie wadowicki 1 184,99 2,0 558| 34| 34 00| 155| 155 00| 113 113| 0,034| 3,11 49
607024 | Annopol Lubelskie krasnicki 1 12,09 20 558| 34| 34 0,0 155] 155 00| 11,3] 113| 0034| 3,11 496
2001011 | Augustéw Podlaskie augustowski 1 314,94 2,0 558| 34| 34 0,0 155[ 155 00| 11,3] 113 0,034| 3,11 496
809014 | Babimost Lubuskie zielonogorski 1 1,28 2,0 558| 34| 34 0,0 155[ 155 0,0] 11,3] 113| 0,034 3,11| 4,96
1602014 | Baboréw Opolskie glubezycki 1 37,03 20 558 34| 34 0,0/ 155] 155 00| 11,3] 113| 0,034] 3,11| 496
Baranéw
1820014 | Sandom. Podkarpackie tarnobrzeski 1 11,21 20 558| 34| 34 00| 155| 155 00| 113| 113[ 0,034| 3,11 49
419014 | Barcin Kujawsko-Pomorskie | zninski 1 53,00 2,0 558] 34| 34 0,0 155( 155 00| 11,3] 113] 0,034] 3,11| 4,96
Warminsko-
2814014 | Barczewo Mazurskie olsztyniski 1 65,21 2,0 558| 34| 34 0,0 155[ 155 00| 113[ 113| 0,034| 3,11 496
224014 Bardo SL. Dolnoslaskie zabkowicki 1 1,69 2,0 558] 34 34 0,0 155[ 155 0,0) 11,3] 113| 0,034 3,11| 496
3210014 |Barlinek Zachodniopomorskie | mysliborski 1 236,36 2,0 558| 34| 34 0,0 155[ 155 00| 11,3] 113 0,034] 3,11| 496
Warminsko-
2801011 | Bartoszyce Mazurskie bartoszycki 1 364,45 2,0 558| 34| 34 00| 155| 155 00| 113} 113[ 0,034| 3,11| 49
3215024 | Barwice Zachodniopomorskie |szczecinecki 1 80,80 2,0 55,8 34 3,4 0,0| 15,5 155 00| 113]| 113| 0,034| 3,11 496
1001011 | Belchatéw Lodzkie belchatowski 1| 1040,16 2,0 558| 34| 34 0,0f 155[ 155 00| 113] 113| 0,034| 3,11 496
609014 | Belzyce Lubelskie lubelski 1 11,25 2,0 558] 34| 34 0,0[ 155| 155 00| 11,3] 11,3| 0,034 3,11| 49
1610014 | Biala Prudnicka | Opolskie prudnicki 1 39,08 20 558| 34| 34 0,0 155] 155 00 113] 113] 0034] 3,11| 496
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GESAPU Deliverable 1.4. Proposals of effective ways for uncertainty reduction in the Polish greenhouse gas inventory system

Table 4.2. (Continuation) Fragment of the geodistributed database with input parameters for analysis of greenhouse gas uncertainty: heat production (natural
gas).

i . . L Type of Amount of U';ice‘:r:i“ em(;s(s)izon Lower | Upper em(':sfsli‘on Lower | Upper eml\i‘;:i)nn Lower | Upper s::::it;': Lower | Upper
ame Region District fuel u?te:. :::;l, g tc‘:ﬁ B b({lxlnn]d, b(;:l/:‘l]d, coutfcient, h({;:lld, bt[);;:l]d, C;f:;l— bt;:;:]d, bt;:u/:ld, fuel , . b(;;illd, b(;:n/on]d,

data, %] (i o] e [TJ/th.m*]

Warminsko-

2816014 | Biata Piska Mazurskie piski 1 50,32 2,0 558 34 34 00| 155| 155 0,0] 113]| 11,3| 0,034} 3,11 496
661011 | Biata Podl. Lubelskie Biata Podlaska 1 277,13 2,0 55,8 34 34 00| 155]| 155 00| 11,3] 11,3{ 0,034| 3,11| 49
1013024 | Biala Rawska Lodzkie rawski 1 15,67 2,0 558 34 34 00} 155f 155 00| 113| 11,3| 0,034| 311 496
3201011 | Biatogard Zachodniopomorskie | biatogardzki 1 309,68 20 558] 34| 34 00| 155| 155 00| 11,3] 11,3] 0034 3,11| 4,9
3215034 | Bialy Bér Zachodniopomorskie inecki 1 44,55 2,0 558| 34| 34 00| 155| 155 00| 11,3 11,3| 0,034] 3,11| 496
2061011 | Bialystok Podlaskie Bialystok 1| 2907,01 2,0 55.8 34 34 00] 155 155 0,0 113| 11,3 0,034| 3,11 4,9
1205024 | Biecz Matopolskie gorlicki 1 97,59 20 558| 34| 34 00| 155 155 00| 11,3] 11,3| 0,034] 3,11| 496
202011 | Bielawa Dolnoslaskie dzierzoniowski 1 14,93 2,0 55,8 34 34 0,0] 155[ 155 0,0] 113 11,3] 0,034| 3,11| 49
2003011 |Bielsk Podl. Podlaskie bielski 1 105,29 2,0 558| 34| 34 00| 155 155 00! 113[ 11,3| 0,034( 3,11| 496
2461011 | Bielsko Biata Sl@e Bielsko-Biala 1} 3006,79 2,0 55,8 34 34 0,0{ 155] 155 00] 113] 11,3] 0,034| 3.11| 49
214024 | Bierutow Dolnoslaskie olesnicki 1 44,21 2,0 558 34| 34 0,0] 155| 155 00| 113| 11,3| 0,034 3,11| 49
2414011 [Bierun Stary Slqgie bierunisko-ledzifiski 1 21,49 2,0 558| 34| 34 00| 155| 155 0,0] 113] 113| 0,034 3,11] 49
1437014 | Biezufi Mazowieckie Zurominski 1 22,57 2,0 558] 34| 34 0,0] 155| 155 00| 113| 113] 0,034 3,11| 49
2814024 | Biskupiec K/I/m:lfil;a- olsztyfiski 1 90,81 2,0 55,8 34 34 00| 155 155 0,0{ 113! 113| 0,034] 3,11] 49
2801044 | Bisztynek xénzgursnksito- bartoszycki 1 36,34 2,0 55,8 34 34 00] 155| 155 00| 113 11,3] 0,034 3,11| 496
602011 | Bitgoraj Lubelskie bitgorajski 1 55,06 2,0 55,8 34 34 0,0 155] 155 00] 113] 11,3| 0,034] 3,11] 49
2404014 [ Blachownia Slqskie czgstochowski 1 56,02 2,0 55,8 3,4 34 0,0f 155] 155 0,0 11,3] 11,3] 0,034| 3,11| 49
3209034 | Bobolice Zachodniopomorskie | koszalifiski 1 10,89 2,0 558| 34| 34 00| 155| 155 00[ 113 113 0,034] 3,111 496
1201011 | Bochnia Malopolskie bochenski 1 195,85 2,0 558| 34| 34 00| 155] 155 0,0 11,3] 11,3] 0,034 3,11| 49
2604024 | Bodzentyn Swi?tokrgyikie kielecki 1 7,63 2,0 55,8 34 34 0,0 155| 155 00] 113]| 11,3] 0034] 311 496
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Table 4.3. Fragment of the geodistributed database with input parameters for analysis of greenhouse gas uncertainty: heat production (fuel oil).

Uncer- co, N0
Type IAmount of] m::.m ission|Lower|Upper em?sns;on Lower|Upper [emission|Lower|Upper s:ll:‘:::il? Lower|Upper
D Name Region District of)t,':el used fuel, st coeffi- [bound,|bound e fﬁcient,‘m""d bound,| coeffi- |bound,|bound tid bound,|bound.
[tones] cient, | [%] | [%] 1%] | [%] | cent, | [%] | [%] sl | 1l
cal data, [t/TJ] [TJ/]
vl T w3
Aleksandrow
1020044 | L.odz. Lodzkie zgierski 3 839 20| 7659| 34| 34 0,0| 155| 155 00| 11,3| 11,3{0,04019| 0,97] 3,757
Baranow
1820014 | Sandom. Podkarpackie tarnobrzeski 3 1,11 20| 7659| 34| 34 0,0{ 155[ 155 0,0{ 11,3] 11,3[0,04019| 097| 3,757
Warminsko-
2814014 | Barczewo Mazurskie olsztynski 3 11,74 20| 7659 34| 34 0,0 155| 155 00| 113] 11,310,04019| 097| 3,757
224014 |Bardo SL. Dolnoslaskie zabkowicki 3 0,11 20| 7659| 34| 34 0,0] 155| 155 0,0] 11,3] 11,3/0,04019| 0,97| 3,757
Warminsko-
2801011 | Bartoszyce Mazurskie bartoszycki 3 65,64 20| 76,59 34 0,0] 155( 155 0,0/ 11,3| 11,3/0,04019| 0,97] 3,757
1001011 | Betchatow Lodzkie belchatowski 3 52,93 20| 7659| 34| 34 00| 155| 155 0,0f 11,3| 11,3]/0,04019| 097| 3,757
Warminsko-
2816014 | Biala Piska Mazurskie piski 3 9,06 20| 7659| 34| 34 0,0 155| 155 0,0] 113]| 11,3]0,04019| 097] 3,757
1013024 | Biala Rawska Lodzkie rawski 3 0,80 20| 7659| 34| 34 0,0] 155| 155 0,0{ 11,3| 11,3/0,04019| 097| 3,757
202011 [Bielawa Dolnoslaskie dzierzoniowski 3 0,98 20| 7659| 34| 34 0,0f 155| 155 00| 11,3| 11,3/0,04019| 097] 3,757
2461011 | Bielsko Biala Slaskie Bielsko-Biala 3| 252,56 20| 7659| 34| 34 0,0| 155[ 155 0,0{ 113]| 11,3]/0,04019| 097| 3,757
214024 [ Bierutow Dolnoslaskie olesnicki 3 291 20| 7659| 34| 34 0,0] 155] 155 0,0{ 11,3]| 11,3]0,04019( 097] 3,757
2414011 | Bieruni Stary Slaskie bierunsko-ledzifiski 3 1,80 20| 7659 34| 34 0,0 155| 155 0,0{ 11,3| 11,3{0,04019| 097] 3,757
1437014 | Biezufi Mazowieckie 2zurominski 3 3,48 20| 7659| 34| 34 00| 155| 155 00| 113| 11,310,04019| 0,97| 3,757
Warminsko-
2814024 | Biskupiec Mazurskie olsztynski 3 16,36 20| 7659| 34| 34 00| 155| 155 0,0[ 113]| 11,3]/0,04019| 097| 3,757
Warmirsko-
2801044 | Bisztynek Mazurskie bartoszycki 3 6,55 20| 7659| 34| 34 00| 155| 155 00| 113| 11,310,04019] 0,97| 3,757
2404014 | Blachownia Slaskie czgstochowski 3 4,71 20| 7659| 34| 34 00| 155| 155 0,0] 11,3] 11,3/0,04019| 0,97] 3,757
225034 Bogatynia Dolnoslaskie zgorzelecki 3 18,67 20| 7659 34| 34 00| 155| 155 00| 113| 11,3{0,04019| 0,97] 3,757
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Table 4.3. (Continuation) Fragment of the geodistributed database with input parameters for analysis of greenhouse gas uncertainty: heat production (fuel oil).

taintis | €02 CH, %0 Calorific
. . Type JAmount of] an;f S | emission|Lower Upper emission Lower|Upper |emission|Lower | Upper v l.l:e ‘:f Lower|Upper
D Name Region District of fuel used fuel, statisti- u?eﬂi- ound,|bound e oefficiont ound,|bound. c?eﬂ'i- und,/bound, fuel bound,|bound.
[tones] | data,| Sient [%] | [%] T [%] | [%] | cient, | [%] | [%] T. Jlt'] [%] | [%]
| T (T3]

221011 |Boguszoéw Gorce |Dolnos$laskie watbrzyski 3 7.92 2,0 76,59 34 34 00| 155| 155 0,0] 11,3| 11,3]|0,04019| 0,97] 3,757
3022014 | Bojanowo Wielkopolskie rawicki 3 1,14 20| 76,59 34 34 00| 155| 155 0,0[ 11,3 11,3/0,04019( 097] 3,757
201011 | Bolestawiec Dolno$laskie bolestawiecki 3 25,03 2,0 76,59 34 34 00| 155[ 155 0,0] 11,3| 11,3{0,04019| 0,97] 3,757
205024 | Bolkoéw Dolno$laskie jaworski 3 0,12 20| 7659 34 34 00| 155| 155 0,0/ 113]| 11,3]|0,04019| 0,97| 3,757
3004014 | Borek Wlkp. Wielkpgolskie gostynski 3 0,41 20| 76,59 34 34 00| 155| 155 00[ 113| 11,3]/0,04019| 097| 3,757
2802011 | Braniewo x;zlmu:l:l:ito. braniewski 3 4824 20| 7659 34 34 00| 155[ 155 0,0/ 113] 11,3|0,04019| 0,97| 3,757
1416044 | Brok Mazowieckie ostrowski 3 2,79 20| 176,59 34 34 00| 155| 155 00| 113[ 11,3/0,04019| 097] 3,757
2202024 |Brusy Pomorskie chojnicki 3 4,67 20| 7659 34| 34 00| 155| 155 0,0 11,3] 11,3|0,04019| 097] 3,757
1421034 | Brwinéw Mazowieckie pruszkowski 3 0,71 2,0| 76,59 3,4 3,4 0,0/ 15,5| 155 0,0{ 11,3 11,3/0,04019| 0,97| 3,757
222014 |Brzeg Din. Dolno$laskie wotowski 3 3,62 20| 76,59 34 3,4 00| 155| 155 0,0] 113] 11,3]|0,04019( 0,97 3,757
1021011 | Brzeziny L odzkie brzezinski 3 345 20| 76,59 34 34 0,0] 155]| 155 00| 11,3| 11,3/0,04019| 0,97] 3,757
1802014 | Brzozow Pod] ckie brzozowski 3 0,63 20| 76,59 34 34 00| 155| 155 00| 11,3| 11,3|0,04019| 0,97 3,757
3021034 |Buk Wielkopolskie poznariski 3 1,41 2,0 76,59 34 34 00| 155] 155 00| 11,3| 11,3]/0,04019| 0,97| 3,757
208064 | Bystrzyca Klodz. |Dolnos$laskie klodzki 3 1,65 20| 76,59 34 34 00| 155| 155 00| 11,3] 11,3]0,04019| 097| 3,757
2462011 [Bytom Sl_gkie Bytom 3 181,30 20| 76,59 34 34 00| 155[ 155 00| 113| 11,3[0,04019| 0,97| 3,757
2201024 [Bytow Pomorskie bytowski 3 9,31 2,01 76,59 34 34 00| 155| 155 00| 113| 11,3{0,04019| 0,97] 3,757
1014024 | Blaszki L odzkie sieradzki 3 1,01 20[ 76,59 34 34 00| 155| 155 0,0] 113] 11,3|0,04019| 0,97] 3,757
1816024 | Blazowa Podkarpackie rzeszowski' 3 0,09 20| 76,59 34 34 0,0} 155[ 155 00| 11,3| 11,3{0,04019| 097] 3,757
1432014 |Blonie Mazowieckie mkl 3 1,17 2,0 76,59 34 34 00| 155| 155 0,0] 113]| 11,3|0,04019( 0,97] 3,757
2401011 | Bedzin Slqﬂde bedziniski 3 50,46 2,0] 76,59 34 34 00| 155] 155 0,0 11,3 11,3/0,04019| 097] 3,757
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Table 4.4. Results of the uncertainty analysis for some cities in Poland with central heat supply in

2010.
Uncertainty (%)
i Co, CH,4 N0 T.Otél
emission
Warszawa -12,7: +14,0 |-16,8: +18,6 | -16,3: +18,4 | -12,7: +14,0
Wroctaw -12,8: +14,1 | -17,3: +19,2 | -16,3: +18,5 | -12,8: +14,1
Katowice -13,0: +14,4 | -17,8: +19,8 | -16,4: +18,5 | -13,0: +14,4
Krakow -12,9: +14,3 | -17,4: +19,1 | -16,5: +18,4 | -12,8: +14,2
Lodz -12,9: +14,2 | -17,6: +19,5 | -16,4: +18,5 | -12,9: +14,2
Szczecin -13,2: +14,6 | -18,0: +19,8 | -16,5: +18,4 | -13,1: +14,5
Gdansk -12,6: +13,9 | -16,5: +18,3 | -16,2: +18,3 | -12,6: +13,8
Bydgoszcz -13,5: +15,0 | -18,8: +20,7 | -16,5: +18,5 | -13,5: +14,7
Opole -13,1: +14,6 | -17,9: +19,7 | -16,5: +18,4 | -13,1: +14,3
Poznan -11,8: +13,0 | -15,2: +16,7 | -16,1: +18,2 | -11,8: +12,9
Lublin -13,6: +15,0 | -18,8: +20,8 | -16,6: +18,5 | -13,5: +14,8
Rzeszow -13,0: +14,4 | -17,8: +19,8 | -16,4: +18,5 | -13,1: +14,4
Kielce -13,6: +15,1 | -18,9: +20,9 | -16,6: +18,5 | -13,6: +14,8
Zabrze -13,0: +14,4 | -17,8: +19,8 | -16,4: +18,5 | -13,0: +14,3
Biatystok -13,5: +14,9 | -18,6: +20,6 | -16,5: +18,5 | -13,4: +14,7
Jastrzgbie-Zdroj -13,0: +14,4 | -17,8: +19,8 | -16,4: +18,5 | -13,0: +14,3
Gdynia -12,6: +13,9 | -16,5: +18,3 | -16,2: +18,3 | -12,6: +13,8
Gliwice -13,0: +14,4 | -17,8: +19,8 | -16,4: +18,5 | -13,0: +14.4
Sosnowiec -13,0: +14,4 | -17,8: +19,8 | -16,4: +18,5 | -13,0: +14,4
Dabrowa Gémicza -13,0: +14,4 | -17,8: +19,8 | -16,4: +18,5 | -13,0: +14,4
Total: | -3,6: +3,7 -4,8:+52 -4,6: +4,9 -3,6: +3,8
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Figure 4.1. Results of the inventory and modeling of greenhouse gas emission taking into
account the uncertainty for some Polish cities, with the highest emissions caused by
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central heating in 2010 (see also 7able 4.4)

The process of electricity and heat production are the separate categories in the IPCC
Guidelines. To get the combined results, it is necessary to analyze uncertainty for this category in
common. It is also important to summarize the results for these categories as a whole, for emission
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quotas trading and implementation of the Kyoto Protocol commitments.

To get the combined results of uncertainty of the greenhouse gases emission, the input Excel
file was created that. contains the required data for objects of heat and power generating industries
in Poland. The result of the simulation is a set of numerical values of the bounds of uncertainty

Dabrowa..

B The results of
the modeling
MW The results of
the inventory

ranges for the major greenhouse gases and in general. They are presented in Table 4.5.

Table 4.5. The study of uncertainty of greenhouse gas inventories from electricity and heat

production in Poland in 2010.
Uncertainties [%]
Category co, CH, N0 TOtj‘ﬂ
emissions
Electricity generation -2,9:+3,0 -3,4:+4,5 -3,8: +3,9 -2,9:+3,0
Heat production -2,0: 2,1 -2,8: 42,9 -2,6:+2,7 -2,0:+2,1
Total emissions: -2,6: +2,7 -4,0: +4,1 -3,4: 43,6 -2,6: +2,7
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Table. 4.5 summarizes the results of modeling uncertainties of greenhouse gas inventory in
the category 1.A.1.a "Electricity and Heat Production" in Poland. The greatest uncertainty is
connected with the inventory of greenhouse gas emissions in the electricity sector. In practice, this

category determines the overall uncertainty.
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