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525/2013 of the European Parliament and of the Council of 21 May 2013 repealing Decision No
280/2004/EC contains:

- National Inventory Report (NIR);

- CRF (Common Reporting Format) data tables for years2Q80

- SEF (Standard Electronic Format) tables for reporting of Kyoto units (AAUs, ERUs, CERs, tCE
ICERs, RMUSs) in the National registry during the year OR2).
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Abbreviations

AAU Assigned Amount Unit

AB Stock company (SC)

AIRBC Agricultural Information and Rural Business Centre
ARD Afforestation, Reforestation and Bestation
BOD Biochemical Oxygen Demand

CcC Cropland remaining Cropland

CER Certified Emission Reduction units

CFC Chlorofluorocarbon

CH Methane

CHP Combined Heat and Power

CM Cropland management

CQ Carbon dioxide

CQeq. Carbon dioxide equivalent

COD Chemical Oxygen Demand

COP Conference of the Parties

CR CORINAIR emission factor

CRF Common Reporting Format

CS Country Specific emission factor

D Default emission factor

DGSF Directorate General of Sate Forests

DOC Degradable Organic Carbon

EF EmissiorFactor

EPA Lithuanian Environmental Protection Agency
EPD LithuanianEnvironmental Priection Department
ERT Expert Review Team

ERU Emission Reduction Units

FAO Food and Agriculture Organization of the United Nations
FF Forest Land remaining Forest Land

FM Forest Management

FOD First Order Decay

FRA Forest Resources Assessment

GCV Gross Calorific Value

GDP Gross Domestic Product

GG Grassland remaining Grassland

GHG Greenhouse gases

GIS Geographic Information System

GLM Grazing land management

GPG Good Pactice Guidance

GSV Growing Stock Volume

GWCS Green Waste Composting Sites

HFC Hydrofluorocarbon

HSPP Hydro Storage Power Plant

HWP Harvested Wood Products

IE Included Esewhere

IFA International Fertilizer Industry Association
IPCC Intergovernmental Panain Climate Change
kt Thousand tonnes

L Level
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LF
LSFC
LULUCF
[-CER
MCF
MMS
MoE
MSW
Mtoe
N.O
NA
NCV
NE

NR

NFI
NGO
NHF
NIR
NLS
NMVOC
NO
NPP
PFC
PP
QA/QC
RES
REV
RMU
RWMC
SAPS
SEF
Sk
SFE
SFI
SFS
SPD
SWDS
T

TOE
TPP
t-CER
UAB
UNFCCC
WD

Land converted to Forest Land
Lithuanian State Forest Cadaster

Land Use, Landse Change and Forestry
long term Certified Emission Reduction units
Methane correction factor

Manure Management System

Ministry of Environment

Municipal Solid Waste

Million Tonnes of Oil Equivalent

Nitrous oxide

Not Applicable

Net Calorific Value

Not Estimated

Nitrogen trifluoride

National Forest Inventory
Nongowernmental organization

Nature Heritage Fund

National Inventory Report

National Land Service

Nonmethane volatile organic compounds
Not Cccurring

Nuclear Power Plant

Perfluorocarbon

Power Plant

Quiality Assurance/QuajitControl
Renewable Energy Source
Revegetation

Removal Units

Regional Waste Management Centers
Single Area Payment Scheme
StandardHectronicFormat

Sulphur hexafluoride

State Forest Enterprises

Standwise Forest Inmory

State Forest Service

Single Programming Document

Solid Waste Disposal Sites

Trend

Tonne of Oil Equivalent

Thermal Power Plant

temporary Certified Emission Reduction units
Jointstock company (JSC)

United Natimms Framework Convention on Climate Change
Wood Density



[ A G Kdzl yrdhouSedGadmd@®ry Report 2019

Content
EXECUTIVE SUMMARY ...ttt ettt ettt e e e e e et e asaaesnsane e as 13
ES.1 Background information on greenhouse gas tovies and climate change................ 13
ES.2 Summary of national emission and remosfalted trends..........cccccceiiiiiiiiiiiii e 15
ES.3 Overview of source and sink categonyssion estimates and trends.......................... 17
1 LI 151U I 1 20
11 Background information on GHG inventories and climate change................ 20
1.1.1  Background information on climate change in Lithuania...............ccccccceeeeeen. 20
1.1.2 Background information on greenhouse gas inventaries..............cccccceveeeenn. 21
1.2 A description of the national inventory arrangements............oooeecvvvveeeeeeeenn. 22
1.2.1 Institutional, legal and procedural arrangements...........ccceeeeeveeeerrreeiniiinnnnnen. 22
1.2.2  Overview of inventory planning, preparation and management.................... 30
1.2.3  Quality assurance, quality control and verification plan............ccccccccovvinnnne. 31
1.2.4 Changes in the national inventory arrangements since previous annual GHG
INVENTOTY SUDMISSION. .....ciiiiiiiiiiiiiiite ettt e e e e e e e 35
1.3 Inventory preparation, and data collection, processing and storage............. 35
1.3.1  Inventory preparation PrOCESS. ......ccuuiiruuurrrrireteeaaeeeaaaaiiiererreeeeeeeesassanneeeneees 35
1.3.2 Data collection, processing and SIOrage..........uuveveeeeriiiriiiiiiieiieee e e e e 35
1.4 Brief general description of methodologies and data sources.used.............. 37
1.4.1 Methodologies used for preparation of GHG inventary...............cccoevvvveveeeeee. 37
15 Brief description of key categori€s..........uuuiiiiiiiiiieii e, 38
1.6 General uncertainty evaluation, including data on the overall uncertainty for the
INVENEONY tOtAIS. ..o 41
1.7 General assessment of the completeness............ccccooeieeeee 42
2 TRENDS IN GREENHOGBE EMISSIONS.......ccoiiiiiiiiiiiiiimiiiiiieeeee e 44
2.1 Description and interpretationfeemission trends for aggregated GHG emissibhs
2.2 Description and interpretation of emission trends by sector...............ccc.uee.... 44
3 ENERGY (CRE.L). ittt mr s e e e e e e e e e e e e ean 50
3.1 Overview Of the SECIOL........ccoee e 50
3.2 Fuel combustion (CRF LA).......cooo e 60
3.2.1  MethodologiCal ISSUEBS.......cciiiiiiieiiie et 61
3.2.2  Comparison of sectoral approach with the reference approach.................... 64
3.2.3  International bunker fuels...........ooo o 66
3.2.4 Feedstocks and neanergy use of fuels...........cccoovviiiiiiiiiic e, 68
3.2.5 CQcapture from flue gases and subsequent@Orage...............cceeeeeeveeennnen... 69
3.2.6  CoUNtry¥SPECITIC ISSUES.......uuiiiieiiiiiiiiiiie e e e eeeeiis e e e e e v e e s e seesnann e e e e esensns O
3.3 ENergy INAUSLIES......ccooiiieeiee e e e d D



[ A G Kdzl yrdhouSedGadmd@®ry Report 2019

3.3.1 Main Activity Electricity and Heat ProductiorREEL.A.1.a).......ccccvvvvereeeeeeeennnnns 73
3.3.2 Petroleum Refining (CRF LA LD)....coo i 84
3.3.3 Manufacture of Solid Fuels and Other Energy Industries (CRF 1.A.1.c)....... 88
3.4 Manufacturing Industries and Construction (CRF 1.A.2)..........cuvvvvivinininnnnnnns 91
3.4.1  Category UESCHPUION . ...ccciieeei ittt ettt e e e e e e et e e e e e e s e e rreeeaeeeanaans 91
3.4.2  MethodOlOQICAl ISSUES........uuuiiiiiiieeeiiiiie et 102
3.4.3 Uncertainties and timeserieS CONSISIENCY..........cevvveereeiieeerreneenrernenennninnnnnennn 104
3.4.4  Categoryspecific QA/QC and VBOALION...............euuereriiiiiiiiiiiinneeaeeeeees 105
3.4.5 Categoryspecific recalCulations..............ceeviiiiiiiiiiiiiiiiieeee e 105
3.4.6 Categoryspecific planned impProvemMeNtS.............ueevreerrmmmmmmmmnnaneeaens 105
3.5 TransSPOrt(CRE LA Q). 105
3.5.1  CivilaviatioN(CRF 1.A.3.2)....ccciiiieee ettt 108
3.5.2 Roadtransportation(CRF L.A.3)D......ouuiiiiiiiiiiiiiiiiiiiiiss e 113
3.5.3 CQemissions fromurea-based catalysts (CRF 2.0.3)........cccovvvrvvrirrrirrnrnnnnnns 127
3.5.4  Other trANSPON. ...coiiiieiiiiitte ettt e e e e e e e e e e e e nnnnes 128
3.6 Other sectors (CRF LA4)....c oo, 137
3.6.1  Category desSCriPtiON..........cccviiiiiiiiiiieeeeeeeeeeeeeee e 137
3.6.2  MethodoIOgICal ISSUBS.......uuuuiieiiiiiiiie e e e 140
3.6.3  Uncertainties and timeserieS CONSISIENCY..........ccevevvvveeeeeereeerieerineennenna... 143
3.6.4  Categoryspecific QA/QC and verification..............ccuvevviiiiiiiiceeeeeeeeeeenn 143
3.6.5 Categoryspecific reCalCulationS.............uuuuueiuiiiiirrrr e 144
3.6.6  Categoryspecific planned improvementS..............eeuveeviiimeincnneseeeeeeeen 144
3.6.7 Offroad vehicles and other macimery (CRF 1.A.2.g.vii, 1.A.4.a.i, 1.A.4.b.ii,
N o ) PP PTR PP 144
3.7 Other (CRF L. AD) ettt e e e 147
3.7.1  Military aviation (CRF L.A5.D)..cccoviiiiiiiiiiiii e 147
3.8 Comparison of the verified G@missions in GHG Registry and NIR.............. 148
3.9 Fugitive emissions (CRF 1.B).......oooviiiiiiiiiiiiiiiiiii s 149
3.9.1 Fugitive emissions from solid fuels (CRF L.B.L).........ccoovvvrerriveverivrnnrninnnnnnns 149
3.9.2  Fugitive emissions from 0il (CRF 1.B.2.2).........cccoouiiiiiiiiiiiiiiiieeeeeeeii 149
3.9.3  Fugitive emissions from natural gas (CRF 1.B.2.D)........ccccccceiiiiiniiiiinnnn. 150
3.9.4  Uncertainties and timeserieS CONSISIENCY.........uuuurrirriiieeriiiiiiiiiiiiieeeeeee e 152
3.9.5 Categoryspecfic QA/QC and verification.............cccuveeeveeiiiieiiiiiiieeeeeeeen 153
3.9.6  Categoryspecific recalCulations..............ccevieieiiiiiiiiiiiiiee e 153
3.9.7 Categoryspecific planned improvements...........cccuvveeeireeeeeeeiiiiiiieeeeee e 153
4 INDUSTRIAL PROCESSH3 PRODUCT USE (BRE..........ccooviiieiieiieeeeis 154
4.1 OVEIVIEW Of SECIQL.. .. i 154
4.2 Mineral INdustry (CRF 2.A) . ... 157
4.2.1 Cement Production (CRF 2.A L)oo 158
4.2.2 Lime Production (CRF 2.A.2).....coiiiiiii et 161
4.2.3 Glass Production (CRF 2. A.3) ...t 164
4.2.4  Other process uses of carbonates (CRF 2.A.4).......cccooviiiiiiiiiiiiiiiiiiie e, 168



[ A G Kdzl yrdhouSedGadmd@®ry Report 2019

4.3

4.3.1
4.3.2
4.3.3
4.3.4
4.3.5
4.3.6
4.3.7
4.3.8
4.3.9
4.3.10

4.4

4.4.1
4.4.2
4.4.3
4.4.4
4.4.5
4.4.6
4.4.7

4.5

45.1
45.2
45.3

4.6

4.6.1
4.6.2
4.6.3
4.6.4
4.6.5

4.7

4.7.1
4.7.2
4.7.3
4.7.4
4.7.5
4.7.6

4.8

4.8.1
4.8.2
4.8.3
4.8.4

4.9

49.1
4.9.2

Chemical INdStry (CRF 2.B)......uuiiiiiiieiiieee s iee e e e 175
Ammonia Production (CRF 2.B.1).........ccooiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeiieeees 176
Nitric Acid Production (CRF 2.B.2)......ccccoiiiiiiiiiiieeeeeeeeeeeeeeeeeee 180
Adipic Acid Production (CRF 2.B.3).......uuuuiiiiiiiiiiiiiiiiiiseessnens e 183
Caprolactum, Glyoxal and Glyoxylic Acid Production (CRF.2.B.4).............. 184
Carbide Production (CRF 2.B.5).......ccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii e 184
Titanium Dioxide Production (CRF 2.B.6)..........uuuuriimiiiiiiiiiiiiineeeee e 184
Soda Ash Production (CRB.Z)..........uuuuiiiiiiiiiieeniee e 184
Petrochemical and Carbon Black Production (CRF 2.B.8).............cccceveee.e. 184
Fluorochemical Production (CRF 2.B.9)......cccooiiiiiiiiiiiii e, 186
Other (CRF 2.B.10) ...ttt e e e e e e e e e e e e nnnneeneees 186
Metal iIndustry (CRF 2.Q)....coo oot 187
Iron and Steel Produitin (CRF 2.C.1).....cccooiiiiiiiiiieeeeeeeeee, 187
Ferroalloys Production (CRF 2.C.2).........uuuuuuiiuiiiiiiiiiennsss e enneeene e 189
Aluminium Production (CRF 2.C.3)......ccoiiiiiiiiiiiieeeeeeee e 189
Magnesium Production (CRF 2.C.4).........ovuviiiiiiiiiiiieniiiese e 189
Lead Production (CRF 2.C.5)......ciiiiiiiiieeieeeiiiiii s 189
Zinc Production@RF 2.C.6)........cccoeiiiiiiie e 189
Other (CREF 2.C.7) ettt e e e e e e e e e e 189
Non-energy products from fuels and solvent use (CRF.2.D)....................... 190
Lubricant USE (CRF 2.D.0)........oviiiiiiiiiiiiiiiieii s e e e e e 190
Paraffin wax use (CRF 2.D..2).......coovviiiiiiiieiiiiiiii e 191
Other (CRF 2.D.3) uutiiiiiiiiee ettt ettt a e e e e e e e et e e e e e e e e e a e 193
Electronics industry (CRF 2.E)........ooiiiiiiiiiiiiiiee e, 198
Integrated Circuit or Semiconductor (CRF 2.E.L1)........cccccvviiiviiiineiiiiiiinee, 199
TFT Flat Panel Display (CRF 2.E.2).....ccccooiiiiiiiiiiiiee e 200
Photovoltaics (CRF 2.E.3).....uuuiiiiciicie et 200
Heat Transfer Fluid (CRF 2)E.............oooiiiiiiieieeeeeeeeeeeeeeeeeeeeeeee e 202
Other (CRF 2.E.D)..uuiiiiiiiiiie ettt e e e e e e e 202
Product Uses as Substitutes for Ozone Depleting Substances (CRF.2.F).202
Refrigeration and air conditioning (CRF 2.F.L)........ccooiiiiiiiiiiiiiiiiieeeeeeeee 204
Foam Blowing Agents (CRF 2.F.2) ... 230
Fire Protection (CRF 2.F.3)...uuiiiiiiiiiiiiiiiieeeee e 233
ACTOSOIS (CRF 2.F.A) e 236
SOIVENES (CRF 2.F.5) i 238
Other Applications (CRF 2.F.6).....coiiiiiiiiiiiiiiieee e 238
Other product manufacture and use (CRF 2.Q).........cuviviiiiiiiiiiiiiiieieeeeeenn 238
Electrical EQPmMeNnt (CRF 2.G. L) ....ccoiuiiiiiiiiiiiiieieeeee et 239
Sk and PFCs from other Product Use (CRF 2.G.2).........ccccuuviiiiieieeeeeniinns 241
N20 from Product Uses (CRF 2.G.3)...cooiiiiiiiiiiieiieeee et 243
Other (CRF 2.G ) ettt e e 245
Other (CRF 2.H)...eeiiiiiieee ettt 245
Pulp and paper industry (CRIH.L)..........cciiiiiiiiiiiiiiieieeeeee e 245
Food and beverages industry (CRF 2.H.2)........ccoooiiiiiiiiiiiciiiice e, 247



[ A G Kdzl yrdhouSedGadmd@®ry Report 2019

4.9.3

5.1
5.2

5.2.1
5.2.2
5.2.3
5.2.4
5.2.5
5.2.6

5.3

5.3.1
5.3.2
5.3.3
5.3.4
5.3.5
5.3.6

5.4

5.4.1
5.4.2

5.5
5.6

5.6.1
5.6.2

5.7
5.8
5.9

591
5.9.2
5.93
594
595
5.9.6

5.10

5.10.1
5.10.2
5.10.3
5.10.4
5.10.5
5.10.6

Consumption otarbonates use in flue gas desulphurisation (CRF)2.H.3....247

AGRICULTURE (CRE.3)... ettt eeeeeeeeeeetesaasims s 248
OVEIVIEW OF SECIAL.......iiiiiii et e et e e e eaa e e e eaaas 248
Enteric fermatation (CRF 3.A).......ooi i 256
(0= 11=To o] g Ao < ol g1 0] 1 o] o H PP PRSP PPPPPPPPPT 256
(/IS i gToTo (o] [oTe [ o= LI ESTS] U == 257
Uncertainties and timeserieS CONSISIENCY..........cvvvvvevreeerrrrreerrinerinernnennnnaaa.. 263
Categoryspecific QA/QC and verification..........c.ccceveeiiieieeee e, 264
Categoryspecificrecalculations...........ccccceeeeiiiii e, 264
Categoryspecific planned improvements.........ccccceeeveeee e, 265
Manure management CH, emissions (CRF 3.B.1)........ccccoiiiiiiiiiiiiieneennnnnns 265
(@1 (=10 (0] VA0 {15101 1] 1 0] o H S 265
MethodologiCal ISSUBS.........uuuiiieii e 266
Uncertainties and tira-serieS CONSISIENCY...........ccvvvevereverrireerriniiieenniennna. 274
Categoryspecific QA/QC and verification............ccccoeeeeeeeeeee e 275
Categoryspecific recalculations..........ccccoeeeiiee e, 275
Categoryspecific planned improvements..........ccccceeeeeie e 276
Manure management N2O emissions (CRF 3.B.2)..........cccccvvvviieiineeeeennnnn, 276
Direct NO emiSSiON (CRF 3.B.2).....uuuiiiiiiiiieeiiiiiiiiiiieiee e sivaeeeeee s 276
Indirect NO emissSion (CRF 3.B.2.5).....cuuuiiiiiiiiiiiiiiiiiieeeeeee e 284
Rice cultivation (CRF 3.C)...uuuuiiiiiiiiiiiiree s eeae e e e e e e e a e e e e e e eees 289
Agricultural SOIlS (CRF 3.0).....cciiiiiiiiiiiiiiee et 289
Direct NO emissions from managed soils (CRF 3.D.1).........cccccvvvvvvvvvennene. 290
Indirect NO emissions from managed soils (CRF 3.D.2)...........ccceevuvvinnee. 300
Prescribed burning of savannas (CRF.3.E).........cccccciiiiiiiiiiiis 304
Field burning of agricultural residues (CRFE.3.E).........cccciiiiiiiiiieiiiiee 304
CQ emissions from liming (CRF 3.G)......covviviiiiiiieeeeeeeeeeeeeeeeeeeeveeeeeeeneaannes 305
Category AESCIIPLION . .....eiiiiieeeeeieittee et e et e e e e e e e e e e e e 305
MethOdOIOGICAl ISSUES........eeeiiiiiieeiiiii e 306
Uncertainty and timeseries CONSISIENCY.........covviiiiiiiiiiiieee e 307
Categoryspecific QA/QC and verification............cccvvveiviieeeiiiiiieeeeceeen 307
Categoryspecific recalCulations...............eeviiiiiiiiiiiiii e 307
Categoryspecific planned improvemesit.............cccuvvveeeeiiieeeiiiiiiiiiieeeeee e 308
CQ emissions from urea application (CRF 3.H).........ccoovviiiiiiiiiiiiis 308
@21 (=To (o] 4 VA0 [T ol 1] 1 T0] o H TP 308
MethodolOgiCal ISSUBS..........uuieeee e 308
Uncertainty and timeseries CONSISIENCY......cccouvieeiiieiieeeeeeeee e 308
Categoryspecific QA/QC angerifiCation..........ccoooevveiiieiii, 309
Categoryspecific recalculations..............uviiiiiiiiiiieii e 309
Categoryspecific planned improvementS..........ccoovvvvviiiiieiveeeeiiiis e, 309
LAND USE, LANISE CHANGE AND FORBS(CRF 4).......cvvvvvevivieiininnniinnn. 310



[ A G Kdzl yrdhouSedGadmd@®ry Report 2019

6.1 OVEIVIEW OF LULUGCE ... 310

6.1.1 { G dzR& @n@ éhdlges i Lithuania during 19901 m m ¢ -19.{..0..dzR.B14
612 {GdzRé G/ KIFy3aSa 2F IINBlFa 2F [/ NRLJ I yRA.:

Other lands in Lithuania during 199001 M M ¢ -29.{..0.dzR.&..................... 317

6.1.3  National definitions of all categories used in the inventary..............ccccceeee.... 322
6.1.4  Land USE CRaNQES ....ccooiii i 325
6.1.5 GHG SINKS @Nnd relEaSES.......ccvvviiiiiiiiiiiiiiiiiiiiiiieiiii e 326
6.2 Forest Land (CRF 4.A)......ooo ittt 327
6.2.1  Category UESCHPUION . .....ciiieeiiiieiiiitee ettt e e e e e e e e e e e e e s eeeeeaeeeas 327
6.2.2  MethodologiCal ISSUBS........uuiiiiiiieeeiii e 347
6.2.3  Quantitative overview of carbon emissions/removals from the sector........ 363
6.2.4 Uncertainty aSSESSMEIL......ccciviii i e e e ee ettt 366
6.2.5 Categoryspecific QA/QC and verification................uueerueiiiininninneeeeens 369
6.2.6  Categoryspecific recalCulation..............c.uuviiiiiiiiiiii e 370
6.2.7  Categoryspecific planned improvements...........cccvvviiiiieeeeeeeiiiiiiiiieeeeee e 371
6.3 Cropland (CRF 4.B)....cccooiiiiiee e 371
6.3.1  Source category desCription............ooviiiiiiiiiiieieiiieeeeeeeeeeeee e 374
(CIRC T2 Y/ 111 g Yoo o] [o o [ o= LI TST] U = PP 375
6.3.3 Uncertainty aSSESSMENL.........ccceeiiiiiiie e 386
6.3.4  Categoryspecific QA/QC and verification..............ccuvevviiiiiiiiiicceeeceeeeeeenn 387
6.3.5 Categoryspecific recalculation...............coeeeeeeiiiiiii e 387
6.3.6  Categoy-specific planned improvemMentS..............evvveeeiiiirirneeeeeeeeeeens 388
6.4 Grassland (CRF 4.C)....uuuiiieiiiiieiiieses s s s s e e s e e s e e e e e e e e e e e e e e e e e aaaaaaaaaaaaas 388
6.4.1  Category desSCriPtiON..........ccoiiiiiiiiiiiiieeeeeeeeeeee e 389
6.4.2  MethodolOgICal ISSUBS.......uuuuieeiiiiicce et e e 389
6.4.3 Uncertainty aSSESSMENL.........cccoeeiiiiiii i 397
6.4.4  Categoryspecific QA/QC and verification................uuvvvvviiiiiiiiiiccceeeeeeeeeenn 397
6.4.5 Categoryspecific recalculation..............ccceeee e 398
6.4.6 Categoryspecific planned improvementS..............eevveeveuiiiiiiieceeeseee e 399
6.5 Wetland (CRF 4.D)....ccooiiiiiiiii et 399
6.5.1  Category UESCHPUION......cciiee ittt e et e e e e e e e e eeeaaee s 399
6.5.2  MethodologiCal ISSUES..........eeeeiiiiieeiiiiiiiiiiiieeeeeee e ssiiineneeeee e 400
6.5.3  Uncertainty aSSESSMEINL........uuutiiiiieiiiiiiiii it e e e r e e e e naeeeeed 405
6.5.4  Categoryspecific QA/QC and verification................uueeveemmmiiiiireneneneeeeens 405
6.5.5 Categoryspecific BCAICUIALION..........oooiiiiiiiiiiiie e 405
6.5.6  Categoryspecific planned improvements...........cccuvveieireieeieniiniiiiieeeee e 406
6.6 Settlement (CRF 4.E) ... 406
6.6.1  Category UESCIPUION. .....cuiiieeieiiiittie et e et e e e e e e e e eaaaeeeas 407
6.6.2  MethodologiCal ISSUES.........uueiiiiiiieeiiiiiiiiiiiieeeee e ssieineeeeee e 40T
6.6.3  UNncertainty aSSESSMEINL........uuiiiiiieeiiiiiiiriiee it e e e e e e e e e e e e aeaeneeed 413
6.6.4  Categoryspecific QA/QC and verification................uueerieiiiiineereeeeeeen 414
6.6.5 Categoryspecific recalculation.............cceeeeeee e 414
6.66  Categoryspecific planned improvemMentS.............uuevveerrummmmmmennirnnnneeeeens 415
6.7 Other Land (CRF 4 E) ...ttt 415



[ A G Kdzl yrdhouSedGadmd@®ry Report 2019

6.7.1
6.7.2
6.7.3
6.7.4
6.7.5
6.7.6

6.8

6.8.1
6.8.2
6.8.3
6.8.4
6.8.5
6.8.6

7.1
7.2

7.2.1
71.2.2
7.2.3
7.2.4
7.2.5
7.2.6

7.3

7.3.1
7.3.2
7.3.3
7.3.4
7.3.5
7.3.6

7.4

7.4.1
7.4.2
7.4.3
7.4.4
7.4.5
7.4.6

7.5

7.5.1
7.5.2
7.5.3
7.5.4
7.55
7.5.6

(@1 (=T (0] VA0 {15101 111 0] o H 415
Methodological ISSUES..........ccooiiiiiiiiiiieeer e ALB
Uncertainty aSSESSMENL........cooeiiiiee e ee e 420
Categoryspecific QA/QC and VEriflaN.........ccooeeeiieiiieeiieeeeieeeeeee e 420
Categoryspecific recalCulation..............oovvviiiiiiiiiiiiiiiiiiii 421
Categoryspecific planned improvemMeNntS........ccoovveeieeiiiieiiieeeeeeeeeeeeeeeeeeeeee 421
Harvested Wood Products (CRF 4.G).....ccccoviiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee 421
Category AESCIIPLION ......eiiiieeeieeiieit ittt e e e e e e e e e e e e e e e 421
MethodologICal ISSUES........ccciiiiiiiiiiiiiiiieiee e . 25
Uncertainty aSSESSMENL........cooeiiiiee e ereraneeanen 427
Categoryspecific QA/QC and verification.........ccccceeveeeii i 427
Categoryspecific recalCulations..............eevviiiiiiiiii e 427
Categoryspecific planned improvement............cccovviiiiiiieiieeeeeee e 427
WASTE (CRE D)oo e e e e e e e e e e e eeeend 429
OVeErvieW Of the SECLOL........coivveiiiiiice e eennn . 429
Solid waste disposal on [and (CRF 5.A).......c..uuiiiiiiiiieeiiiiiieeee e 431
(@ 1 (=T0 (0] o (=211 1] 110 ] o SRS 437
MethodologiCaliSSUES..........ccoiiiiiiiiiiiiieec e AD9
Uncertaintiesand timeseries CONSISIENCY...........ccvvvvveeeverrireerriieriirnniennnanns 462
Categoryspecific QA/QC and verification............cccvvevieiiieneiiiiieeeee e 463
Categoryspecific recalCulations..............eeviiieiiiiiiiiii e 464
Categoryspecific fanned improvements...........occuuviiirieeieeee e 464
Biologicatreatment of waste (CRF 5.B)..........ouuuviiiiiiiiiiiiiiiiinnnnenas 464
Category AESCHPLION . .....cviiiee ettt e e e e e e e e e e e e e e 464
MethodologiCal ISSUES........ccciiiiiiiiiiiiiiiieiee e AD T
Uncertainties and timeseries CONSISTENCY. ......uuuiiiiieriiiiiiiiiiiiieee e 468
Categoryspecific @Q/QC and Verification.............cccuvveeieiiieii e 468
Categoryspecific reCalCulations..............eeiiiiiiiiiiiee e 469
Categoryspecific planned improvements...........cccuvvveeeiieeeeiiiiiiiieeeee e 469
Waste incineration (CRF 5.C)....cccooiiiiiiiii e 469
Category AESCIIPLION . .....eiiiiie ettt e et e e e e e e e e e e e e 470
MethodologiCal ISSUR..........coiiiiiiiiieieieeei e AT L
Uncertainties and timeserieS CONSISIENCY.........cvvvveeeeeeeeeeiirreerieeeneennennnnnnnnnnns 473
Categoryspecific QA/QC and verification..........cccceeveeeieeeeeeeeeeeeeeeeeeeeeeeeeeee 474
Categoryspecific recalCulations..............euiiiieiiiiiiiieeee e 474
Categoryspecific planned improvements...........ccccvvveivieeeniee e 475
Wastewder treatment and discharge (CRF 5.0D).........cccvviiiiiiiiiiiiiiiinieee, 475
Category deSCHPLION ... ...ttt e e e e e e e e eesaaaaas 475
Methodological ISSUES...........couviiiiiiiiiiiiiiiii e e eeenen AT 9
Uncertainties and timeseries CONSISIENCY..........uuiviiieeiiieiiiiei e 482
Categoryspecific QA/QC and verification............cccevvviiiiiiiieieiiicii e, 483
Categoryspecific recalculationS...........c.uuuiiiiiiiiiiiiiii e 484
Categoryspecific planned improvementS..........ccoovvvviiiiieeveeeeiiiie e, 484

10



[ A G Kdzl yrdhouSedGadmd@®ry Report 2019

8
9

9.1
9.2
9.3
9.4
9.5
9.6

10
10.1

10.2
10.3
104

11

111

1111
11.1.2
11.1.3

11.14

11.2
11.2.1

11.2.2
11.2.3

11.3
11.3.1

114
1141

11.4.2

11.4.3

OTHER (CREB) ..ttt ettt ame e e e e ee e e e e e e e e 485
INDIRECT GAND NO EMISSIONS.......coitiiieeiiiiiiiiiimiieireeeee e 486
Description of sources of indirect emissions in GHG inventaory................... 486
MethodologiCal ISSUES..........cciiiiiiiiieiieeeiiee e A2
Uncertainties and timeserieS CONSISIENCY.........uuuuiriiiiiieiiiiiiiiiiiiiiee e ee e 493
Categoryspecific QA/QC and verificatiOn............ooooviivviiiiiiiieee i, 493
Categoryspecific recalCulationsS..........ooouviiiiiiiiiie e 493
Categoryspecific planned improvemMentS..........coovvvvivvviieieeiiee e 493
RECALCULATIONS AMPROVEMENTS........cooiiiiii e 494
Explanations and justification for recalculations, including in response to the review
PIOCESS. ...ttt ettt e ettt e e et e e e e e e et e e n s 494
Implication for @mMISSION EVEIS..........oooi i 497
Implications for emission trends, including tirseries consistency................. 498
Planned IMProVemMENTS. ...........uuiiiiiiie e e e 498
KRLULUGCE (CRF.Z).uutitiiiiie e e e eeittim ittt e e e e e e e e bsamsssssaeeeeaeaaeeaaennnnes 501
General INFOrMALION...........uuiiiiiiiiie e 501
Definition of forest and any other criteria................oevvvvvvviveeiiiiiriiiiis 503
Elected activities under Article 3, paragraph 4, of the Kyoto Pratocol......... 504

Description on how the definitions of each activity under Article 3.3 and each
elected activity under Article 3.4 have been implemented and applied consistently
(0)V7=] g 1] 1 01 PP PPPPRPPPRR 505

Description of precedence conditions and/or hierarchy among Article 3.4 activities,
and how they have been consistently applied in determining how land was

ClAaSSITIEA.... .t a e e e e e e 507
Landrelated informaton ...............uuiiiiiiiii e 507
Spatial assessment unit used for determining the area of the units of land under
Y [ 1= T T PP PPPRRRR 514
Methodology usedo develop the land transition matriX.............cccceeeeeeeeennn. 514
Maps and/or database to identify the geographical locations, and the system of
identification codes for the geographical locations...............ccccveveeeiieennnnn. 516
ACLIVity-SPECIfIC INFOrMEALION......ceiiiiiiiiiiii e 520

Methods for carborstockchange and GHG emission and removal estimates20

Y 1 0] [T T S 536
Information that demonstrates that activities under Article 3.3 began on or after 1
January 1990 and before 31 December 2012 and aestdhumaninduced......536
Information on how harvesting or forest disturbance that is followed by the re
establishment of forest is distinguished from deforestatian........................ 537
Information on the size and geographical location of forest areas that have lost
forest cover but which are not yet classified as deforested.......................... 539



[ A G Kdzl yrdhouSedGadmd@®ry Report 2019

11.4.4 Emissions and removals under ArtiCle 3.3, ..o 539

11.5 AATTICIE B4 e 540
11.5.1 Informationthat demonstrates that activities under Article Jrdve occurred since

1 January 1990 and are humaIUCEd............cooviiiiiiiiiiiiiieeee e 540

11.5.2 Information relating to Cropland Management, Grazing Land Management,
Revegetation and Wetland Drainage and Rewetting if etedta the base yea$40

11.5.3 Informationrelating to Forest Management..............cccccvvviiieeneeeeenneeesiiienee 540
11.6 Harvested WOOd ProQUCTES.........cuuiiieiiiiiiiiie e 543
11.6.1 Source Category AeSCIPLON.......uuuiiiiieeeeiiaeeiet e e e e e e e e e e e e 543
11.6.2 MethodOlOGICAl ISSUBS........coiiiiiiiiiiiiiiiee e 544
11.7 Other INFOrMALION........cooiiiieeeeeeeeeee e 547
11.7.1 Key category analysis for Article 3.3 activities and any elected activities under
ATTICIE B4 e 547
12 INFORMATION ON ACAOTUNG OFXOTO UNITS.....ooiiiiiiiiiieeeeeeecieeeeee 549
12.1 Background information................oooooe i 549
12.2 Summary of information reported in the SEF tables............ccccccvvvvieevinnnnnnn 549
12.3 Discrepancies and notifications..............cccooe oo 550
12.4 Publicly accessible information................ccco oo 550
12.5 Calculation of theommitment period reserve (CPR)..........cccoooeeeeeeiiinn. 551
12.6 KRLULUCFE @CCOUNTING.....etttitiiieeeeiiiiiiiiit et e e et e e e e 552
13 INFORMATION ON CHABESIN NATIONAL SYBTE...........coeeiiiiviiienne 553
14 INFORMATION ON CHABSIN NATIONAL RETRS.........cooeieeeeeeeeeees 554
15 INFORMATION ON MINIMATION OF ADVERS®PACTS IN ACCORDANTEH
ARTICLE 3, PARAGRARH. ... 556
REFERENGCES.......cci ittt ent ettt e e e e e e e e e s bbb e e e e emsseeeeaaeeeeeeaannnes 558

12



[ A G Kdzl yrdhouSedGadmd@®ry Report 2019

EXECUTIVE SUMMARY

ES.1 Background information on greenhouse gas inventories dintate change

Lithuania takes part in the global climate change mitigatioacpss and is one of the 195
countries of the world that have ratified the United Nations Framework Convention on Climate
Change (UNFCCC). The UNFCCC entered into forcé&' oh iarch, 1994. The Seimas of the
Republic of Lithuania ratified the UNFCCC9851 The Kyoto Protocol (KP) was signed in 1998
and ratified in 2002. In accordance with Kyoto Protocol Lithuania has undertaken to reduce its
greenhouse gas (GHG) emissions by 8% below 1990 level during the first commitment period
20082012 and hasfulil SR A G&a 206t A3l GA2Y NBRdIdzOAY3I Y2NB
period.

At the Doha Climate Change Conference in December 2012, Lithuania as a European Union (E!
Member State together with other parties to the Kyoto Protocol to the UNFCCC addped t
Doha Amendment, establishing a second commitment period of the Kyoto Protocol, starting on
1st January 2013 and ending ons8ecember 2020. The Doha Amendment amends Annex B to
the Kyoto Protocol, setting out further legally binding mitigation comneitits for parties listed

in that Annex for the second commitment period, and amending and further laying down
LINEGAaAz2ya 2y (GKS AYLIXSYSydGlrdAiazy 27F LI NIA
commitment period. The Union and its Member States agreethatDoha Climate Change
Conference to a quantified emission reduction commitment that limits their average annual
emissions of GHGs during the second commitment period to 80% of the sum of their base year
emissions.

At the Paris climate conference (COPRILDecember 2015, 195 countries adopted the first
ever universal, legally binding global climate deal. The agreement sets out a global action plan
G2 Ldzi GKS g2NIR 2y GNIO1l (2 F@2AR Ot AYF(S

Lithuania siged the Paris Agreemerdn 22 April 2016 and ratified on 30 December 2016.
Under the Paris Agreement Lithuania jointly with the EU and its Member States took a binding
target of at least a 40% domestic reduction in economy wide GHG emissions by 2030asbmpar
to 1990, which was endorsed in the conclusions of the European Council of 23 and 24 Octobel
2014 on the EU 2030 climate and energy policy framework. On 6 March 2015, the Council
adopted this contribution of the Union and its Member States as theirnidéel nationally
determined contribution, which was submitted to the Secretariat of the UNFCCC. The target
will be delivered implementing the EU legal acts on 2030 climate and energy targets by all
economy sectors, with the reductions in the Emission trgdigstem (ETS) and n&TS sectors
amounting to 43% and 30% respectively by 2030 compared to 2005.

As a Party to the UNFCCC and in accordance with Article 5, paragraph 2 of the Kyoto Protoco
Lithuania is required to develop and regularly update natianakntories of anthropogenic
emissions by sources and removals by sinks of all greenhouse gases not regulated by Montrez
Protocol. As a member of the European Union, Lithuania also has reporting obligations under
the EU Regulation No 525/2013 on a meckanfor monitoring and reporting greenhouse gas
emissions and for reporting other information at national and Union level relevant to climate
change and repealing Decision No 280/2004/EC.

The GHG inventory is prepared in accordance with dbeision 24/CPd GwSQOAaA2Yy
UNFCCC reporting guidelines on annual inventories for Parties included in Annex | to
| 2y @Sy GA2yé 6C/ /I k/ltkHnMOKMANK! RR®PoUO P DI D A
methodology recommended by the Intergovernmental Panel on ClinGtange (IPCC) in its
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2006 IPCGuidelinedor National Greenhouse Gas Inventories (IPCC, 2006), 2013 Supplement
to the 2006 IPCGuidelinedor National Greenhouse Gas Inventories: Wetlands (IPCC, 2014),
2013 Revised Supplementary Methods and Good Pra@Gigielance Arising from the Kyoto
Protocol (IPCC, 2014) and taking into account recommendations by the UNFCCC expert revie\
teams, provided in the Reports of the individual review of the annual submissions of Lithuania
and remarks received during EU ann@@HG inventory quality checks and GHG inventory
technical reviews under EU Decision 406/2@XC (Effort Sharingdgision).

The first national GHG inventory data was submitted in 1996 for the first National
Communication under the UNFCCC. In 2004 first Natimventory Report (NIR) and Common
reporting format (CRF) tables have been developed. In 2006 for the first time complete time
series for the period 1990004 of the GHG inventory has been developed and submitted to
European Commission and the UNFCCONB (i I NAF G G23SGKSNJ gAGK
under the Kyoto Protocoln 2016 Lithuania submittedis Second Initial Report under the Kyoto
protocol (Report to facilitate the calculation of the assigned amount for the second
commitment period pursuat to Article 3, paragraphs 7bis, 8 and 8bis of the Kyoto Protocol

In accordance with the Order of the Minister of Environment of92% December 2010a§
repealed on 281-2014 by MoE Order No BAll), Lithuanian Environmental Protection Agency
(EPA) uder the Ministry of Environment was nominated as an institution responsible for the
GHG inventory preparation starting from 2011. EPA responsibilities inter alia include monitoring
of environmental quality, collection and storage of environmental data iaf@mation as well

as assessment and forecasting of environmental quality. Permanent GHG inventory preparation
working group was established in 2011 by the Governmental Resolution No 683. The working
group for GHG inventory preparation include membersnfraiithuanian Energy Institute,
Institute of Physics of the Centre for Physical Sciences and Technology, Institute of Animal
Science of the Lithuanian University of Health Sciences, Centre for Environmental Policy,
Aleksandras Stulginskigniversity and The State Forest Service (SFS). External experts,
independent specialists providing data for the GHG inventory, may also be involved during the
inventory process upon request. The Ministry of Environment is a supervisor and coordinator
for preparation of GH@ventory and nominated as the National Focal Point to the UNFCCC.

The GHG inventory presented here is the tenth national GHG inventory report and contains
information on anthropogenic emissions by sources and removals by sinks of all greenhouse
gases notontrolled by Montreal Protocol:

- Carbon dioxide CO

- Methane CH,

- Nitrous oxide NO,

- Hydrofluorocarbons HFCs,
- Perfluorocarbons PFCs,

- Sulphur hexafluoride $F

- Nitrogen trifluoride NE

In addition, the inventory includes emission estimates of the preots: nitrogen oxides (NOXx),
non-methane volatile organic compounds (NMVOCSs), carbon monoxide (CO), as well as sulphu
dioxide (S©).

14
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¢CKS ylIaGA2ylIf DID AYy@SYyi2NE NBLRNI O2yil Aya
by sources and removaly Isirks for the period 1992017.

For the preparation of the inventory upgraded CRIpdRer inventory software (v6.8) has

been used. The NIR includes trends of GHG emissions, description of each emission categor
relevant to CRF, key sources, uncertaintyreates, planned improvements and description of
performed procedures of quality assurance and quality control (QA/QC).

This report also includes supplementary information in accordance with Article 7, paragraph 1
of the Kyoto Protocol:

- information on emisions and removals from the land use, land use change and forestry
(LULUCF) sector under Article 3 paragraphs 3 and 4 of the Kyoto Protocol (see Chapter 11),

- information of accounting of Kyoto units (see Chapter 12),

- information on changes that have occed in the national system comparing with the
information reported in the last submission (see Chapter 13),

- information on changes that have occurred in the national registry compared with
information reported in the last submission (see Chapter 14), and

- information on the minimization of adverse impacts in accordance with Article 3, paragraph
14 of the Kyoto Protocol (see Chapter 15).

ES.2 Summary of national emission and remorelated trends

¢CKS AdzYYINER 2F [A0Kdzr YAl W& Briod199820W & prdsented |y
in Table 1.

Table 1Greenhouse gas emissions/removals by sectors during the period2(890kt CQ eq.

GHG source anc . . Tota_l Total_

sink categories Energy IPPU Agriculture LULUCF Waste (including | (excluding
LULUCF) LULUCF)

1990 33,121.60 | 4,481.82| 9,039.91 -5,061.80 1,570.15 | 43,151.67 | 48,213.47
1991 35,187.40 | 4,514.15| 8,915.72 -5,103.33 1,595.83 | 45,109.77 | 50,213.09
1992 19,889.90 | 2,668.81| 6,807.07 -4,750.20 1,569.48 | 26,185.06 | 30,935.26
1993 16,010.01 | 1,738.44| 5,494.51 -5,73650 1,591.50 | 19,097.95| 24,834.45
1994 15,053.36 | 1,935.28 | 4,846.28 -5,192.92 1,543.51 | 18,185.51| 23,378.43
1995 14,065.23 | 2,222.68| 4,491.07 -3,937.83 1,569.72 | 18,410.86| 22,348.70
1996 14,520.63 | 2,613.00| 4,669.38 1,272.58 1,570.07 | 24,645.65| 23,373.07
1997 14,053.68 | 2,576.54| 4,703.85 186.79 1,573.37 | 23,094.22 | 22,907.43
1998 14,735.90 | 2,984.07| 4,564.08 -7,166.56 1,560.23 | 16,677.71| 23,844.27
1999 12,362.97 | 2,919.72| 4,247.17 -6,296.72 1,529.89 | 14,763.02 | 21,059.75
2000 10,810.95 | 3,075.18| 4,078.70 -8,561.25 1,538.44 | 10,942.02 | 19,503.27
2001 11,442.10 | 3,322.62| 3,911.62 -6,493.05 1,576.75 | 13,760.05| 20,253.10
2002 11,529.08 | 3,495.25| 4,058.42 -5,488.65 1,565.32 | 15,159.40 | 20,648.06
2003 11,533.43 | 3,577.99| 4,143.98 -5,073.15 1,554.59 | 15,736.84| 20,809.99
2004 12,166.94 | 3,767.48| 4,182.82 -4,406.09 1,527.80 | 17,238.95| 21,645.03
2005 13,047.94 | 4,107.77| 4,206.60 -3,727.53 1,487.25 | 19,122.03| 22,849.56
2006 13,122.49 | 4,366.45| 4,199.67 -1,989.04 1,453.37 | 21,152.94 | 23,141.98
2007 13,378.61 | 6,143.63| 4,343.45 -3,870.28 1428.70 | 21,424.10| 25,294.38
2008 13,197.50 | 5,473.51| 4,238.66 -4,504.27 1,412.20 | 19,817.59 | 24,321.86
2009 11,930.59 | 2,292.76| 4,318.78 -5,670.07 1,367.26 | 14,239.32 | 19,909.40
2010 12,879.66 | 2,237.33| 4,274.90 -8,983.33 1,336.62 | 11,745.18 | 20,728.51
2011 12,82.52 | 3,717.36| 4,302.32 -8,803.48 1,242.36 | 12,491.07 | 21,294.55
2012 12,076.77 | 3,566.94 | 4,378.80 -8,258.64 1,206.48 | 12,970.34 | 21,228.98
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2013 11,422.25| 3,001.58 | 4,350.99 -7,796.77 1,170.99 | 12,149.03 | 19,945.81
2014 11,051.19 | 3,187.51| 4,562.06 -6,467.81 1,106.99 | 13,439.95| 19,907.76
2015 11,051.98 | 3,510.27| 4,600.10 -3,879.93 1,043.28 | 16,325.70 | 20,205.62
2016 11,344.81 | 3,343.89| 4,479.11 -6,032.14 1,018.65 | 14,154.33| 20,186.47
2017 11,338.11 | 3,638.23| 4,402.93 -5,296.41 1,038.07 | 15,120.93| 20,417.33
2017/1990,% -65.77 -18.82 -51.29 4.63 -33.89 -64.96 -57.65

The most significant source of GHG emissions iuaitia is energy sectavith 55.5% share of
the total emissions in 201 Agriculture is the second most sigoént source and accounted for
21.6% of thetotal emissions. Emissions from industrial processas product usecontributed
17.8%of the total GHG emissions, waste seat&.1%.

Main contributors in energy sector are Energy industradTransport sectors. In 20lthese
sectors composed216% and28.2% of the total natioal GHG emissionsespectively

The composition o&6HGemissions by sectors in 20is presented in Figure 1.

Waste
5.1%

Agriculture Transport
21.6% 28.2%

Manufactruing

IégeSrg/y Industries and
070 _ Construction
Energy Industrie 5.8%

12.6%
Fugitive Emissions
Other from Fuels
IPPU 0.1% Other sectors 1.5%

7.3%
17.8% °

Figure 1. The composition of Lithuanian GHG emissionse@C) by sectors (excl. LULUCF) in7201

The total GHG emigm (excl. LULUCF) amounted20417.3 kt CQ eq. in 20T7. The emissions
have decreased by B7% comparing with the base year. The base year is 1990 for the
greenhouse gases @@H, NbO and 1995 for the-gases HFC, PFCs &id NE.

The largest sourcef namely CQ emission is the mergy sector that accounted9.7% of the
total national C@emission (excl. LULUCF) in 20Ihe energyndustries contribute23.5% and
the transport sector accounts f@3.2% of the C@emission in energy section.

Comparingwith 2016 namelyCQ emission from energy sector in 20have changed with a
decrease 0f0.1% wherein CQ emission from the energy industries decreasedl34% and
emissions from transport increaséy 4.8%.

! Transport, Energy Industries, Manufacturing industries and construction, Fugitive emissions from fuels, Other,
Other sectors values represent emissions in percentages compared to &ttaehbll GHG emissions.
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The most importantGHG in 201 was CQ, it contributed 65.7% of the total national GHG
emissions expressed in €€xq. followed byCH (16.0%) and N>O (14.9%). HFCs, §&Bnd NE
together amounted3.5% of the total GHG emissis g€xcl. LULUCF) in Lithuania.

Between 1990 and 2000 GHG emissions decreagedisantly as a consequence of the decline

in industrial production and associated fuel consumption. Once the economy started to grow
again, emission rose but this was partly compensated by reductions achieved through energy
efficiency and measures takéo reduce emissions.

Comparing with 208.the total GH5 emissions havedneased byl.1% (excl. LULUCF) in 201

An overview of estimated GHG emissions is presented in Figure 2, which shows GHG emissior
by gases, expressed in ££9. (excl.LULUCF) for ¢hperiod 19%-2017.
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Figure 2. Trendsf GHG emissions by g@sxcl. LULUCF)
ES.3 Overview of source and sink category emission estimates and trends

Energy sector is the most significant source of @Htssions in Lithuania with55% share of
the total emissions (excl. LULUCF) in 2OEmissions from energectorinclude C@ CH and
N2O GHG.

NamelyCQ emission fom energy sectoaccounted79.7% of the total national Cemissions
(excl. LULUCF) in 201The main categories are energy industries andnsport which
contribute 18.7% and42.4% to the total national COemission (excl. LULUCFgspectively.
Comparing with 204, CQ emissions from energy sector have deased by0.1% in 20¥. The
emissions of CHhave dereased by.8% and NO increasedoy 3%.

The second most important source of GHG emissions is agriculture sector accountihgdor 2

of the total national GHG emissions (excl. LULUCF). This sector is the most significant source «
CH and NO emissions accounting f&4.6% and 8.6% of the btal CH and NO emissions,
respectively. The main sourad CH emissions is enteric fermentation contributing .8% to

the total agricultural CHemissions Agricultural soils are the most significant source DN
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emissions accounting for 926 of the btal agricultural NO emissions. Comparing with 291
GHG emissions in agriculture sechavedecreased byl.7% in 20%.

Emissions from industrial processes and product use amounted7 18/l of the total GHG
emissions (excl. LULUCF) in 20Ihe main categries are: ammonia production, nitric acid
production and cement production. Ammonia production is the largest souragewfely CQ
gasemissions in industrial processes anagud use sector contributing 5.9% to the total
national CQemissions (excl.ULUCF) in 201 Nitric acd production is the single source of®l
emissions in industrial poesses sector and accounts fér5% in the total national pO
emissions (excl. LULU@#R017. GHG emissions in 2ZDifrom industrial processes and produc
use setor haveincreasedoy 8.8% comparing with 204

Waste sector accounted fd&.1% ofthe total GHG emissions in ZD{excl. LULUCH)here was
1.%increasein CH emission from waste sector in 20Edomparing with 206. The solid waste
disposal on land ishe secondmportant source of CHemissions. It contributes 28% to the
total CH emissions (exclULUCF).
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PART 1
ANNUAL INVENTORY SUBMISSIOI
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1 INTRODUCTION

1.1 Background information on GHG inventories and climate change
1.1.1 Backgroundnformation on climate changen Lithuania

Lithuanian climate is formed affected by global factors and local geographical circumstances.
Key features of the climate depend on the country's geographical location. The territory of
Lithuania lies in the nonern part of the temperate climate zone. The distance from the
equator (§100 km) and from the North Pole, @0 km) determines general solar radiation flux
and atmospheric circulation patterns over the country. According to the general classification of
climate, almost the entire territory of Lithuania is assigned to the seuéistern subregion of

the continental forest region of the middle latitudes of the Atlantic Ocean, because its climate
is close to that of Western Europe; while the Baltic coasssgaed to the South Baltic sub
region.

The character of climate variations in Lithuania greatly depends on the processes of
atmospheric circulation, i.e., cyclonic and anticyclone formations and air mass advection of a
different nature. It was observed # a number of deep cyclones visiting Lithuania in cold
seasons (Novembeéviarch) was increasing, whereas a number of anticyclone formations
decreasing. The changing patterns of atmospheric circulation entailed changes in other climatic
indices: changes inthermal season duration, decrease in seasonal differences of air
temperature and precipitation amount, decline in snow cover indices.

Rapid increase in average annual temperature in Vilnius observed in the last 30 years (Figure 1
1).
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Figure 31. Averageannual emperature in Vilnius, 1778018

Average annual temperature, compared with the beginning df @ntury, has increased 0.7
nodpec/ HBKAOK fSIFRa G2 Y2NB FTNBIljdzSyd RNRdAzIKG
seasons). Changes in precipitatjpatterns are not homogenousin some parts of Lithuania it

2 Lithuanian  Hydrometeorological  Service under the  Ministry of Environment. Available from:
http://www.meteo.lt/en/web/guest/weather-temperature
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is increasing, in other decreasing. However, these changes are not very significant. There is an
observed tendency of precipitation increase during cold season and decrease during warm
season. lquid precipitation is becoming more frequent in cold season.

In Lithuania climate predictions are made by downscaling COSMI) HadCM3, ECHAMb5
models output data. According to the modelling results, average maximum and minimal
temperature in 2% century in Lithuania should increase. Highest changes are predicted during
O2f R aShrazyo Ly +AftyAdzaI | @SNI 3IS YIEAYdzy |-
€SENI HMAN® S5dz2NAY3 RAFFSNBY(O Y2yGKaszs K26SOSN

In 2Bt century S+ 4 6+ @9S& ORI &a 6KSy YIEAYdzy G(SYLIS
frequent. In 20612100 there could be 7 heat wave days per year more compared to-1971
2000. Cold spells, on the contrary, will become less frequent with most significant changes in
JanuaryModelling experiments suggest that at the end oftZEntury cold spells (days when
YAYAYLE (SMpISND G 4zNEf X2 OO dffebragyf &8 RdzNAYy 3 WI yd

In 22t century sunshine hours will increase during Augu§ictober, and will decrease during
restof the year. This will be caused by the higher cyclonic activity during cold season.

Studies made in Lithuania assume that biggest changes in precipitation patterns will be during
winter season and will not be so explicit in summer. Precipitation canfddiib Ay ¢vbly | A LJ
the end of century precipitation amount can increase-2d® compared to the end of 20
century. In Vilnius changes will be not so significaptojected increase is aboutB0%. Severe
thundershowers will be more frequent on the co#st30%).

Changes in temperature and precipitation patterns will affect different economical activities
and natural ecosystems. Coastal region is one of the most vulnerable regions in Lithuania.
Lithuanian coast is in the souttastern region of Baltic Sevhich will undergo biggest changes

in 21st century, due to the sink of terrain and sea level rise. Pessimistic scenario suggests tha
water level in this region can rise by &% m. In that case, there would be high risk of flooding
urban areas in KRIT Rl FyR tFfFy3alL® a2 gAYyR &adz2NBS
YEFALITREFE Y2NB FTNBIljdsSSyiteo

All information about climate condition in Lithuania is observet Lithuanian
Hydrometeorological Service.

1.1.2 Background information on greenhouse gas inventaie

This National Inventory Report (NIR) covering the inventory of GHG emissions in Lithuania is
being submitted to the secretariat of the UNFCCC, in compliance with the decision 24/CP.19 of
the Conference of the Parties. NIR is also submitted to the Euro@eanmission and complies

with EU Regulation 525/2013 on a mechanism for monitoring and reporting greenhouse gas
emissions and for reporting other information at national and Union level relevant to climate
change and repealing Decision No 280/2004/EC shilbtRitted to European Commiss is also

in compliance with Bcision No 529/2013/EU of the European Parliament and of the Council of
21 May 2013.

Since 2004, inventory is prepared using common reporting format (CRF). From 2006 inventory
was being prepar using CRF Reporter software, developed by UNFCCC secretariat. In 2006 fol
the first time complete time series 199004 has been developed and submitted to the
QdzNR LISIFY [/ 2YYA&aaAzy FyR (GUKS !bcCc/// &aSONBGI
underthe Kyoto protocolln 2016 Lithuania submitted its Second Initial Report under the Kyoto
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protocol (Report to facilitate the calculation of the assigned amount for the second
commitment period pursuant to Article 3, paragraphs 7bis, 8 and 8bis of the IRyotocol).

The GHG inventory presented here contains information on anthropogenic emissions by
sources and removals by sinks for the direct A#GCH, NO, HFCs, PFCss 8Rd NE) and
indirect (CO, NOx, SANMVOCs,) greenhouse gases. This report contdatailed information

I 6 2dzi [ AU K debenygody [fof the pBriod199@2¢17. NIR includes description of the
methodologies and data sources used for emissions estimation by sources and removals by
sinks, also description of the trends, key categorigalysis, uncertainty estimates, planned
improvements and description of performed procedures of QA/QC. The purpose of the report is
to ensure the transparency, consistency, comparability, completeness and accuracy of GHG
inventory. For the preparation ofivertory upgraded CRF Reporter v.6.@vailable as dine
application has been used.

The GHG inventory isrgpared in accordance with theSdAOA & A 2Y HNK/ t dmd 6
UNFCCC reporting guidelines on annual inventories for Parties included in Aroex |

| 2y @SYylGA2y ¢ 6C/ | | Grdenhausengasoirveniony is Raniled)iaccordance
with IPCC methodology: Guidelines for National Greenhouse Gas Inventories (IPCC, 2006); 201
Supplement to the2006 IPCC Guidelines National Greenhouse Gas Invenes: Wetlands
(IPCC, 2014), 2013 Revised Supplementary Methods and Good Practice Guidance Arising fro
the Kyoto Protocol (IPCC, 2014), and also in accordance with decision No 529/2013/EU of the
European Parliament and of the Council of 21 May 2013 vidiénis being submitted to EC.

1.2 A description of the national inventory arrangements
1.2.1 Institutional, legal and procedural arrangements

National system for Lithuanian GHG inventory preparation has been changing over the time.
Until the year 2011, GHG invenjopreparation process was performed by contracting GHG
compilers on the annual basis. Aiming to increase institutional capacity for inventory
preparation and continuity of the inventory preparation process in compliance with Guidelines
for National systemsinder Article 5 paragraph 1 of the Kyoto Protocol (decision 19/CMP.1) the
Government of Lithuania and the Minister of Environment have issued a number of key
regulatory legal acts and assigned responsible institutions for GHG inventory preparation. The
main entities participating in GHG inventory preparation process are:

- Ministry of Environment

- Environmental Protection Agency

- State Forest Service

- National Climate Change Committee

- Permanent GHG inventory working group
- Data providers

- External consultants

The principle scheme showing institutions responsibility in preparation of the GHG inventory in
Lithuania and their interaction is shown in Figur2.1
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Figure 12. Institutional arrangement for GHG inventory

Ministry of Environment

Ministry of Environmenbf the Republic of Lithuania is a National Focal Point to the UNFCCC.
The Ministry of Environment is designated as single national entity responsible for the national
GHG inventory. It has overall responsibility for the national system of GHG inventory &nd
charge of the legal, institutional and procedural arrangements for the national system and the
strategic development of the national inventory. Within the ministry, the Climate Change Policy
Division administers this responsibility by supervising trational system. The Division will
continue to supervise and coordinate the preparation of the National Inventory Report,
including the final review of the draft NIR. Among its responsibilities are the following:

- Overall coordination of GHG inventory pess;

- Preparation of legal basis necessary for national system functioning;

- Official consideration and approval of GHG inventory;

- Approval of QA/QC plan and procedures;

- Timely submission of GHG inventory to UNFCCC Secretariat and European Commission;
- Coordnation of the UNFCCC inventory reviews in Lithuania;

- Keeping of archive of official submissions to UNFCCC and European Commission;

- Informing the inventory compilers about relevant requirements for the national system.

Environmental Protection Agency

Lithuanian Environmental Protection Agency (EPA) under the Ministry of Environment starting
from 2011 was nominated as an entity responsible for GHG inventory preparation by the Order
of the Minister of Environment No DB1017 (repealed by the Order of the Mites of
Environment No D61, 2301-2014). Before this assignment EPA was one of the main activity
RFGF YR 20KSNI NBt SOOIyl AYyTF2NNIGA2Y LINRP-DARS
gases.

At present EPA collects data on the use of water res@jrdescharges of wastewater, waste
generation and treatment, pollution of ambient air and surface water, chemicals and
fluorinated gases; manages the available registers, e.g. the Ambient Air Quality, the European
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