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Investigations

« Agriculture
— Animal sector
— Agricultural Soils

« Waste
— Solid waste
— Wastewater
— Incineration



Structure of GHG inventory reporting due to IPCC
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Agriculture sector

Sources of input data
1. Animal, crop production by type of ownership

v Central Statistical Office, Local Data Bank - http://stat.gov.pl;
v annual reports on GHG inventory (NIR);
v’ Statistical Yearbooks on Agriculture.

2. Emission factors

v'NIR 2010-2013;
v IPCC 1996/2006 methodology.

3. Digital maps

v' Corine Land Cover 2000 - > arable lands map;
v' GDP 2009 map -> population density map 2 x 2 km;
v" Map of municipalities + grid 2 x2 km -> map of elementary areas.


http://stat.gov.pl/
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Formulas for spatial inventory of GHG emissions:
enteric fermentation of animals

EntFerm )7 Z[Atmd R3 n3 ( )"‘ agr(Rs,n3 )'S(Sn)]' KtCH4(8n),

v rural population density

p(3,)-arealRs n, NGy

V(5n): P(R3n ) ’

v areas of agricultural lands

2area( f; N3,)

_ fieF
s(s,)= Zarea(fj mR3,n3)’ W, N8, #0,f; MRy, #0,

f,eF




Formulas for spatial inventory of GHG emissions:
manure management

ManureSysems (8n ): ﬂ ZKSNZO (Sn ) ZKtN ) Kt,s ) (6n ) A[ind (Rs,n3 )+ S(Bn ) 'A‘tagr(RB,n3 )]’

28 s=1 t=1

v'Liquid systems
v rural population density v'Solid storage

v'Pastures

p(8,)- arga(Rs’\n3 N3y)
P{Rs.n, )

V(Sn):

v areas of agricultural lands

2area( f; NS,)

S \, W NS, #0,f; MRy, 0
Zarea(fj ﬂR3,n3)’ A

f,eF .

s(s,)=



Results of GHG inventory: animal sector

Gmina Wegliniec

11l 800 thousand swines/year LY -

lli

Specific emissions from animal sector (elementary areas 2 x 2 km, Mg/km?, CO, eqv., 2010) 3



Results of GHG inventory: agricultural areas

[] 106

Specific N,O emissions from fertilization of arable lands (kg/km?, 2010) 9



Results of GHG inventory: animal sector

B Non-dairy cattle
E Poultry
M Dairy cattle [l Non-dairy cattle
B Swine [ Dairy cattle

CH4 emissions (Mg, 2010):
a) animal manure management, b) from enteric fermentation 10



Spatial GHG inventory in Agriculture sector

l 58600 000
| 580 000
N 379 000
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] 100 000

Total CO, eqv. emissions from agriculture sector at elementary areas 2 x
2 km (kg, 2010)



Input data for uncertainty analysis and results: enteric fermentation

Statistical data (5%, normal) Emission coefficients (50%, normal)
CH, emissions, tons
The limits of uncertainty range, %
Voivodeship Dairy cattle Non-dairy cattle Pigs Horses Sheep Goats
Lower Silesian 4674,4 £50,3 :115806 ’11 iég; 3(5)3% Jlrg%g f52633
. ) 171433 141779 26842 1721 1114 15,0
Kuyavian-Pomeranian +50.3 +50.2 1+50.2 1503 1502 1+50,2
Lublin 182232 14156 3 15101 546,6 1335 625
+50,4 +50,2 +50,3 +50,3 +50,3 +50,3
L ubusz 28795 21148 300,6 107,2 336 9.6
+50,3 +50,4 +50,2 +50,3 +50,2 +50,2
Lo 210647 116969 1959 4 271,5 120,7 25.6
z +50,3 +50,4 +50,1 +50,3 +50,2 +50,2
10986 5 43714 541,2 385,1 575 4 89,5
Lesser Poland 150,3 150.3 150.2 150.2 150.3 1+50,2
. 52734 1 25303 7 21155 856,4 72.9 316
Masovian +50,4 +50.2 +50.1 +50.2 +50.3 +50,2
Ooole 4698 3 36748 901,3 72.9 236 14,1
P +50,3 +50,2 +50,2 +50,3 +50,2 +50,3
. 7266.,6 2081.6 448,7 318,1 152.8 76,2
Subcarpathian 150.3 150.3 150.2 150.3 150.3 50,3
Sodlaskie 44430 2 206390 827,5 363,2 1730 15,8
+50,3 +50,3 +50,3 +50,2 +50,2 +50,2
. 74286 5941 1 1262.6 2574 1336 14,8
Pomeranian 1503 150.2 1+50.1 1503 1503 50,2
Silesian 5230.6 3670,7 5248 155 4 110,9 126
+50,2 +50,1 +50,2 +50.3 +50,2 +50,2
Swictokrzvekd 7761.7 5056.4 6034 213,6 33,1 26,3
WIQLOKIZYSKIC +50,4 +50,2 +50,2 +50,3 +50,2 +50,3
) ) 20538,9 113845 10251 300,3 845 19.6
Warmian-Masurian 1504 1503 1+50.1 1502 1+50.2 50,2
295437 264871 5879.3 376,8 196.0 92.0
Greater Poland 150.3 50,2 50,2 150.2 150.2 1+50,2
. 42252 3042,0 1815,9 159,5 103,8 158 12

West Pomeranian 1504 150.1 150.1 1502 1502 1502




Sensitivity analysis

Enteric fermentation

14
12 -
& B
E
2
- 6
4
| [vestock population
i
= CH4 emission factor
U I I I 1 I
Q0 20 40 B0 80 100
P, %
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Structure of GHG inventory reporting due to

IPCC Waste sector

Solid Waste Disposal
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J

N,O from human sewage
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Waste sector

input data

1. Activity data 1. Types of emission sources

« GUS, BDL:

area-type:

v municipal and industrial waste  |gndfills,

collected;

v" industrial, domestic and
commercial wastewater
produced,

v" municipal, industrial and
medical waste incinerated.

2. Emission factors

 NIR

« |IPCC

3. Digital maps

« CLC 2000 (industrial areas);
« population density map;
 gminas, elementary areas.

v" industrial areas;
v' urban localities.

2. Approach to disaggregation

powiat -> urban locality (for
municipal solid waste);

country -> woj -> industrial
areas (for industrial
wastewater);

gmina -> population (for human
sewage). 15




Formulas for disaggregation:
solid waste disposal on lands

v the municipal solid waste collected in powiat; v fraction of urban population in the
elementary area of the city
D(Ry. p, )-P[ SU
D(Surb )‘ o . d(5,)-area U N5
= ’ -area
Nurp,s P(Rz,nz ) s Surb B m ( Nurbs mj
aks I M = nyrps )

urb ’
I:)(Snurb,s )

Emission estimation:

El\alg\?V(é‘ ) gx {DMS\N(Surb )X C(5 Surb )XKMSW (Surb )X KMCF X KDOC X

nur‘o,s

xKpog, x Ke |-RO(8,)x(1- Ko) N



Spatial GHG inventory
solid waste disposal on lands
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Spatial GHG inventory in Waste sector
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Verification of results

Agriculture

A. Enteric
Fermentation

B. Manure
Management

D. Agricultural Soils

F. Field Burning of
Agricultural Residues

\Waste

A. Solid Waste
Disposal on Land

B. Wastewater
Handling

C. Waste Incineration

Gg, 2010
NIR Spatial inventory

CO2 | CH4 | N20 |HFCs, |PFCs,| SF6 [CO2eqv] CO2 | CH4 | N20O |HFCs, | PFCs,| SF6 |CO2eqV] %
co2 | co2 co2 | co2
eqv | eqv eqv | eqv

14629,0 208,2 5424

7660,9 276,8
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Thank You for Attention!
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