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Preface

This project was funded by DANCEA administrated by the Danish En-
ergy Agency. The project was completed in 2010 and the outputs from
the project were instrumental for Denmark’s ability to submit a complete
reporting in line with the recommendations of the UNFCCC review
team.

The project was carried out in close cooperation between the scientific
staff at NERI, who is responsible for the Danish National System under
the Kyoto Protocol and Statistics Greenland, which is responsible for
preparing the Greenlandic greenhouse gas inventory.

The authors of this report would like to thank the following people for
their valuable contributions to the project:

e LoneS. Simonsen, Government of Greenland.

e Mette Frost, Government of Greenland.

e Kenneth Hoeg, former consultant at the Government of Greenland.
e Rasmus Christensen, Researcher at the Greenlandic Aboretum

Also the authors would like to thank Henrik Spanggaard Munch for
kindly supplying the front page photo for this report.



Summary

The project to improve the Greenlandic greenhouse gas (GHG) inventory
was undertaken due to the recommendations made by the UNFCCC re-
view team in connection with the 2008 and 2009 submissions by the
Kingdom of Denmark.

The objective was to address all points of concern raised by the UNFCCC
review team, hereby ensuring that no potential problems were raised re-
garding the Greenlandic inventory during the review of the 2010 sub-
mission.

The project succeeded to complete all objectives, so that the Kingdom of
Denmark was able to submit a complete inventory in the full CRF format
within the deadline on April 15, 2010, and to resubmit within the re-
quested six weeks on May 27, 2010.

The improvements made to the Greenlandic GHG emission inventory
were substantial. Firstly the full CRF format was implemented signifi-
cantly increasing the level of detail. This required a large effort to adapt
the current data system and to develop the conversion procedures to
generate the xml files needed for import to the CRF Reporter. Addition-
ally there was the need for filling out notation keys for all the sectors not
occurring in Greenland.

For the cross-cutting elements of the reporting a tier 1 uncertainty esti-
mation was made. The uncertainty estimation showed a total uncertainty
of the GHG emission of 5.8 %. The GHG emission trend since the base
year has been an increase of 10.6 % and the uncertainty of the trend was
estimated to 3.2 percentage point. The relatively low overall uncertainty
is due to the low uncertainty of the carbon dioxide (CO;) emission esti-
mation and the high share of CO; of the total GHG emissions. A tier 1
key category analysis was made resulting in five key categories due to
level in 2008 and five further key categories due to the trend. Three cate-
gories were key for both level and trend. The majority of key categories
were in the energy sector, but the waste sector also has key categories,
due to level or trend, while agriculture and industrial processes have key
categories due to the emission trend.

An important element in the reporting is to ensure the quality of the
emission estimates by implementing QA /QC procedures. Previously no
documentation of the quality procedures existed even though several
procedures were implemented. The documentation of the QA /QC pro-
cedures has been improved both on the sectoral level and the overall
level. Additionally a number of checks were implemented in the devel-
opment of the new data files used for importing data into the CRF Re-
porter.

For the individual source sectors numerous improvements were made.
This was both related to the estimation of previously missing sources
and to refining the methodologies that had been previously used.



The main improvements related to estimation of emissions from catego-
ries where emissions that had not previously been estimated, that is CO2
emissions from mineral products, CO2 emissions from solvent and other
product use, NoO emissions from agricultural soils and N>O from
wastewater handling.

For several source categories the estimation and/or reporting method-
ologies were improved; this was the case for HFCs, where the reporting
where disaggregated according to more differentiated use categories. For
enteric fermentation and manure management tier 2 methodologies were
implemented replacing the previously used tier 1 methodology. For solid
waste disposal on land a decay model was implemented similar to the
IPCC tier 2 methodology. The calculation of emissions from open burn-
ing of waste was improved using the newest scientific literature avail-
able.

Emissions of indirect GHGs were estimated for the first time for the en-
ergy sector, industrial processes, solvent use and waste incineration.

For LULUCF CO; emissions/removals were estimated for all relevant
categories (forest land, cropland and grazing land) as well as CO emis-
sions from liming.

The KP-LULUCF inventory for Greenland was completed for all the
mandatory and elected activities and provided a very small contribution
to the reduction commitment.

The changes made to the Greenlandic GHG inventory as a result of this
project resulted in recalculations of the GHG emission of 14.3 Gg of CO:
equivalents in 2007, which roughly corresponds to 2 % of the total GHG
emissions. The largest recalculation took place in the waste sector where
the emission of GHGs increased by approximately 16 Gg of CO. equiva-
lents in 2007. The recalculations made in agriculture decreased the GHG
emission in 2007 by approximately 2.3 Gg of CO; equivalents.

The 2010 submission for the Kingdom of Denmark under the Kyoto Pro-
tocol was reviewed in-country in the week from September 6 to 11. Dur-
ing the week the Greenlandic GHG inventory was presented and the
vast improvements were acknowledged by the UNFCCC expert review
team. There were no critical remarks on the Greenlandic GHG inventory.
It can therefore be concluded that the project achieved its objective of
improving the Greenlandic GHG inventory so that it was fully accepted
by the UNFCCC expert review team.



Sammenfatning

Dette projekt er udfert med det formal at forbedre de grenlandske driv-
husgasopgerelser, efter anbefaling fra UNFCCC’s team af reviewere i
forbindelse med rapporteringerne for 2008 og 2009 for kongeriget Dan-
mark.

Formadlet har veeret at imgdekomme alle problemstillinger fremfort af
UNFCCC'’s reviewteam for herved at sikre at ingen potentielle problem-
stillinger ville veere at finde i de gronlandske opgerelser ved reviewpro-
ceduren af 2010-rapporteringen.

Det lykkedes at opfylde alle mal og derfor kunne Kongeriget Danmark
fremsende en komplet opgerelse i det fulde CRF—format inden deadline
d. 15. april 2010, og genfremsende inden for de begeerede seks uger, dvs.
d. 27. maj 2010.

Forbedringerne foretaget i de grenlandske drivhusgasemissionsopgorel-
ser er omfattende. Forst og fremmest blev det fulde CRF-format imple-
menteret, hvilket ogede detaljeringsniveauet betragteligt. Dette indebar
et stort stykke arbejde med at tilpasse det eksisterende datasystem og
med at udvikle konverteringsprocedurerne til at generere de xml-filer,
der var nedvendige for at importerer til CRF Reporter-systemet. Derud-
over var det nedvendigt at udfylde 'notation keys’ for alle de sektorer,
som ikke findes i Grenland.

Vedrerende rapporteringens elementer pa tveers af sektorer blev der ud-
fort et Tier-1 usikkerhedsestimat. Usikkerhedsestimatet viser en samlet
usikkerhed pa drivhusgasudledningen pa 5,8 %. Udviklingen i udled-
ningen af drivhusgasser er siden basisdret steget med 10,6 % og usikker-
heden i udviklingen er vurderet til 3,2 procentpoint. Den relativt lave to-
tale usikkerhed skyldes den lave vurdering af usikkerheden i kuldioxid
(COz)-udledningen samt den heje andel af CO» i den totale drivhusgas-
udledning. En Tier-1 'key category-analyse blev foretaget og denne re-
sulterede i fem 'key categories” pa baggrund af 2008-niveauet og yderli-
gere fem 'key categories” pa baggrund af udviklingen i drivhusgasud-
ledningen. Tre kategorier var veesentlige for bade niveau og udvikling.
Stersteparten af 'key categories” blev fundet i energisektoren, men af-
faldssektoren ogsa har "key categories’ pa grund af “niveau” og “udvik-
ling”, mens landbrug og industri har key categories” pa grund af udvik-
lingen i udledningen.

Et vigtig factor i forbindelse med rapporteringen er at sikre kvaliteten af
emissionsestimaterne ved at implementere QA /QC procedurer. Tidlige-
re fandtes der ingen dokumentation over hvilke kvalitetsprocedurer der
fandtes selvom adskillige procedurer allerede var implementerede. Do-
kumentationen af QA /QC-procedurerne er blevet forbedret bade pa sek-
torniveau og pa det overordnede niveau. Derudover er en reekke tjek-
punkter blevet implementeret under udviklingen af de nye datafiler der
blev benyttet til at importere data ind i CRF Reporter.



For de enkelte kildesektorer blev der lavet adskillige forbedringer. Bade i
relation til vurderingen af tidligere manglende kilder, men ogsa i relati-
on til at forbedre de metoder, der havde veeret benyttet tidligere.

De vigtigste forbedringer i forbindelse med vurdering af udledninger fra
de kategorier, der ikke tidligere havde veeret estimeret, var CO.-
udledninger fra mineralske produkter, COr-udledninger fra oples-
ningsmidler og anden produktbrug, NoO-udledninger fra landbrugsjor-
de og N>O fra handtering af spildevand.

For adskillige kildekategorier geelder, at estimeringen og/eller rapporte-
ringsmetoderne blev forbedret — dette var tilfeeldet for HFC’er hvor rap-
porteringen blev disaggregeret ud fra mere differentierede brugerkate-
gorier. Med hensyn til husdyrs fordejelsessystem samt handteringen af
godning blev Tier-2-metoder implementeret som erstatning for den tid-
ligere anvendte Tier-1-metode. Hvad angédr deponering af affald blev en
nedbrydningsmodel svarende til IPCC’s Tier-2-metode implementeret.
Beregning af emissioner fra dben afbreending af affald blev forbedret ved
at benytte den nyeste videnskabelige litteratur.

Emissioner fra indirekte drivhusgasser er for forste gang beregnet for
energisektoren, for industrielle processer, for oplesningsmidler samt for
affaldsforbreending.

For LULUCF geelder at der blev beregnet COz-emissioner/optag for alle
relevante kategorier (skovomrader, dyrkede arealer og greesningsomra-
der) samt CO»-emissioner fra kalkning.

KP-LULUCEF opgprelsen for Grenland blev udfert for alle obligatoriske
og valgte aktiviteter og bidrog kun meget lidt til reduktionsforpligtelsen.

Zndringerne i den gronlandske drivhusgasopgerelse resulterede, pa
baggrund af dette projekt, i genberegninger af drivhusgasemissionen pa
14,3 Gg COs-aekvivalenter i 2007 som rundt regnet svarer til 2 % af den
samlede drivhusgasudledning. Den storste genberegning blev foretaget i
affaldssektoren hvor emissionen af drivhusgasser steg med omkring 16
Gg COr-zkvivalenter i 2007. De genberegninger, der er foretaget i land-
brugssektoren, viser et fald i drivhusgasemissionen i 2007 med omkring
2,3 Gg COr-ekvivalenter.

Kongeriget Danmarks 2010-rapportering af drivhusgasemissionerne til
Kyoto protokollen blev evalueret af eksterne eksperter i perioden 6. sep-
tember til 11. september 2010. Den grenlandske drivhusgasopgerelse
blev fremlagt og de omfattende forbedringer blev godtaget af UNFCCC’s
ekspertreviewteam. Der var ingen kritiske bemeerkninger til den gren-
landske drivhusgasopgerelse. Det kan derfor konkluderes, at projektet
opndede dets mdl om at forbedre den grenlandske drivhusgasopgerelse
sa den fuldt ud kunne accepteres af UNFCCC’s ekspertreviewteam.
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Eqikkaaneq

Kalaallit Nunaata gassinik kiassiartortitsisartunik aniatittagaasa pitsaa-
nerusumik nalunaarsorneqarnissaat siunertaralugu suliniartoqarnissaa
2008-mi aammalu 2009-imi Kunngeqarfiup Danmarkip nalunaarutaanut
atatillugu suliassatut UNFCC-ip naliliisartuinit inassutigineqarsimavoq.

Suliami tassani siunertaasoq tassaavoq suut nalorninartoqgarsinnaasut
UNFCCC-ip naliliisartuisa tikkuagaat tamaat qanoq iliuuseqarfiginias-
sallugit, tamatumuunakkullu 2010-mut atatillugu aniatitanik nalunaaru-
teqarnermi Kalaallit Nunaata nalunaarutissaasa ajornartorsiutitaqann-
ginnissaat qularnaassallugu.

Suliami tassani anguniakkat tamarmik iluatsinneqarsimammata Kunn-
geqarfiup Danmarkip aniatitanik nalunaarutaa tamakkiisoq ulloq tun-
niussivissaq kingulleq 15. april 2010 nallertinnagu tunniunneqarsinnaa-
simavoq, kissaateqarneratigullu sapaatit akunneri arfinillit ingerlane-
ranni tunniussassat allat maajip ulluisa 27-ianni 2010 tunniunnegqarsin-
naasimallutik.

Kalaallit Nunaata gassinik kiatikkiartortitsisartunik aniatitsineranik na-
lunaarsukkat assorsuaq pitsanngoriarsimapput. Siullermik, nalunaar-
sukkat sukumiisumik suliarineqarsimapput. Tamanna siunertaralugu
paasissutissat pigineqareersut naleqqussarniarlugit ilungersortoqarsi-
maqaaq kiisalu paasissutissat nalunaarusiortussap pisariaqartitai xml-
inngortinniarlugit sulineq annertusimalluni. Tamatumalu saniatigut su-
liagarfinni Kalaallit Nunaanni naammattuugassanngitsuni ilisarnaaner-
suinissaq pisariaqarsimavoq.

Suliaqarfinni assigiinngitsukkutaani immikkuualuttuni suut nalornissu-
taasinnaasut missingersorneqarput. Suut nalornissutaasinnaasut missin-
gersorneqarmata gassinik kiatsikkiartortitsisartunik aniatitsinermi uut-
tortakkat uniorsinnaassusiat 5,8%-mut missingerneqarpoq. Gassinik
kiatsikkiartortitsisartunik aniatitsineq piffissamit naleqqiussiffimmiit
10,6%-imik allisimavoq aniatitsinerullu allanngoriartornerata procentia
3,2 procentpointinik uniorneqarsinnaasutut missingerneqarluni. Nalor-
nissutaasup allanut naleqqiullugu annikissusianut pissutaasoq tassaavoq
kuldioxdi (COy) aniatinneqartoq pillugu nalornissutaasut annikitsuin-
naammata aammalu CO; gassinut kiatsikkiartortitsisartunut aniatitanut
allanut sanilliulluni annertuujummat. Nalornissutaasut missingersorne-
qarneranni 2008-imi aniatitat aallaavigalugit uuttuutit pingaarnerit tal-
limat suliarineqarsimapput aammalu aniatitsinerup allanngoriartornera
eqqarsaatigalugu uuttuutit suli tallimat allat suliarineqarsimallutik. Uut-
tuutit pingasut aniatitat annertussusiinut aniatitallu allanngoriartorneri-
nut atuupput. Uuttuutit pingaarnerit amerlanersaat nukissiornermut
tunngapput, eqqagassalerinerli aamma aniatitat annertussusii aniatitsi-
nerullu allanngoriartornera eqqarsaatigalugu uuttuutaavoq pingaaruti-
lik, taavalu nunalerineq aammalu suliffissuagarneq aniatitsinerup anner-
tussusiata allanngoriartornera eqqarsaatigalugu pingaarutilimmik uut-
tuutitaqarluni.



Nalunaarusiornermi pingaarutilik tassaavoq pitsaassutsimik naliliisarne-
rup pitsaassusersiuinerullu atorneqarnerisigut aniatitanik missingikkat
pitsaassusiinik qularnaarinissaq. Periaatsit qassiit atorneqarsimagaluar-
tut siusinnerusukkut suleriaatsit pitsaassusii uppernarsaasiorneqarsi-
manngillat. Pitsaassusersiueriaatsit suliaqarfinni assigiinngitsuni pitsaa-
nerulersinneqarsimapput aammali suut tamaasa ataatsimut isigalugit
missingiinernik pitsaassusersiuineq pitsaanerulersinneqarsimalluni. Ani-
atitanik nalunaarusiortumut paasisutissanik nalunaarusiassat nutaat
aamma arlalitsigut misissuiffigineqarsimapput.

Suliaqarfiit ataasiakkaat eqqarsaatigalugit pitsanngoriaatit qassiuusi-
mapput. Tassa siusinnerusukkut uuttuiffissat amigaataasimasut missin-
gerneqarnerat eqqarsaatigalugu aammalu periaatsit siusinnerusukkut
atorneqarsimasut pitsaanerulersinneqarnerat eqqarsaatigalugu arlalinnik
pitsanngorsaasoqarsimammat.

Siusinnerusukkut missingiiffiusimanngitsut missingiiffigineqarnerat eq-
qarsaatigalugu pitsanngoriaatit pingaarnerit tassaapput aatsitassaniit
CO; aniatitat, akuutissanit arrornartunit akuutissanillu atuinernit allanit
CO; aniatitat kiisalu nunaleriffinni nunamiit N>O aniatitat kiisalu eqqa-
gassalerinermiit N>O aniatitat eqqarsaatigalugit pitsanngoriaataasima-
sut.

Aniatitsiviit assigiinngitsukkutaat qassiit eqqarsaatigalugit missingiisar-
nerit aamma/imaluunniit aniatitanik nalunaarusiornermi periaatsit pit-
sanngoriartinneqarsimapput; gassit HFC-it eqqarsaatigalugit taamaap-
pogq, tassa nalunaarusiat attarmoorunnaarlugit gassit taakku atorneqarfii
assigiinngitsut aallaavigineqalersimallutik. Karrikkut erlavinni uunne-
qarnerisigut aniatitat aammalu uumasut anaannik passussinermit aniati-
tat eqqarsaatigalugit missingiinermi periaaseq 1 taarserlugu periaaseq 2
atorneqalersimavoq. Nunami eqqaavinni eqqakkat nungujartortarneran-
ni aniatitsineq eqqarsaatigalugu uuttueriaaseq IPCC-ip uuttueriaasianut
2-mut assingusoq atorneqarsimavoq. Eqqakkat maaniinaq ikuallanne-
garneranni aniatitat naatsorsorneqartarnerat ilisimatuussutsikkut allaa-
serisat kingullerpaat aallaavigalugit pitsanngorsarneqarsimavoq.l

Gassit togqqaannanngitsumik kiassiartortitsisartut aniatinneqarnerat nu-
kissiorfiit, suliffissuit, akuutissanik arrornartuineq aammalu eqqagassa-
nik ikuallaaneq eqqarsaatigalugit siullerpaamik missingiisoqarsimavogq.

Nunamik atuineq, nunap atorneqarnerata allanngornera kiisalu orpinnik
killuineq eqqarsaatigalugu CO, aniatinneqartoq/silaannarmiit peerne-
qartoq eqqarsaatigalugu suut uuttuiffiusariaqarsinnaasut tamarmik mis-
singiiffigineqarsimapput (nuna orpilik, nuna naatitsiviusoq aammalu
ivigartortitsiviusoq) nunap kalkilersorneqarneranit CO; aniatitaq aamma
missingiisoqarsimavoq.

Kyotomi isumaqatigiissut naapertorlugu nunamik atuineq, nunamik
atuinerup allanngornera orpippassualerinerlu eqqarsaatigalugit Kalaallit
Nunaanni uuttortaanermi pinngitsoornagit uuttuiffiusussat aammalu
suliani toqqakkani uuttortaanerit naammassineqarsimapput kiisalu ania-
titanik annikilliliinissamut piumasaqaatinut annikitsuaraannarmik sun-
niuteqarsimallutik.

11
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Suliakkut matumuunakkut Kalaallit Nunaata gassinik kiatsikkiartortitsi-
sartunik aniatitsineranik nalunaarsukkat allannguutaat tassaapput 2007-
mi CO-mik uuttuuteqarluni aniatitat 14.3 Gg-iusut naatsorsoqqginne-
qarnerat, tassa gassinik kiatsikkiartortitsisartunik aniatitat tamarmiusut
2 %-iisa missaat. Naatsorsueqgqiffiusoq annerpaaq tassaavoq eqqagassa-
lerineq, tassanilu 2007-imi aniatitat 16 Gg CO,-mik qaffariarsimapput.
2007-mi nunalerinermi gassit kiatsikkiartortitsisartut aniatitat naatsor-
soqqinneqarmata 2.3 Gg CO,-p taamaaqataanik aniatitsineq annikille-
riarsimavog.

Kyotomi Isumaqatigiissut naapertorlugu Kunngeqarfiup Danmarkip
gassinik kiatsikkiartortitsisartunik aniatitsinera pillugu 2010-imi nalu-
naarut immikkut ilisimasalinnit avataaneersunit septemberip ulluisa ar-
fernanniit aqqarnannut nalilersuiffigineqarpoq. Sapaatit akunnerata in-
gerlanerani aniatitanik Kalaallit Nunaanniiit nalunaarutit saqqummiun-
neqarput pitsanngoriaatillu annertuut UNFCCC-ip naliliisartuiniit ner-
sualaarneqarlutik. Kalaallit Nunaata gassinik kiatsikkiartortitsisartunik
aniatitsinerminik naatsorsuinera isornartorsiorneqanngilaq. Taamaam-
mat Kalaallit Nunaata gassinik kiatsikkiartortitsisartunik aniatitsinera
pillugu nalunaarutinik pitsanngorsaaniarneq iluatsissimasutut oqaatigi-
sariaqarpoq imalu iluatsilluarsimatigaluni UNFCCC naliliisartuinit ta-
makkiisumik akuerineqarsimalluni.



1 Introduction

Denmark has an obligation as a Party to the Climate Convention
(UNFCCC) to report the anthropogenic emissions and removals of
greenhouse gases (GHG) and indirect GHGs annually. The direct GHGs
are carbon dioxide (COz), methane (CHy), nitrous oxide (N2O), hydro-
fluorocarbons  (HFCs), perfluorocarbons (PFCs) and sulphur
hexafluoride (SFe); the indirect GHGs reported to the UNFCCC are sul-
phur dioxide (50O2), nitrogen oxides (NOx), carbon monoxide (CO) and
non-methane volatile organic compounds (NMVOC).

The reporting to the UNFCCC includes all territories within the King-
dom of Denmark, i.e. Denmark, Greenland and the Faroe Islands. Under
the UNFCCC the Kyoto Protocol sets binding targets for reductions of
GHG emissions. The Kyoto Protocol was ratified by Denmark on behalf
of Denmark and Greenland, whereas the Faroe Islands chose not to join.
The European Union is also a Party to both the Convention and the
Kyoto Protocol. Neither Greenland nor the Faroe Islands are members of
the European Union. Thus the obligation to report under the Monitoring
Mechanism decision for the European Union is only applicable for Den-
mark.

As a consequence of these different territorial definitions, the Kingdom
of Denmark has to prepare three different official submissions to the EU,
UNFCCC and Kyoto Protocol respectively.

The regulations for reporting under the Kyoto Protocol are very strict
and a failure to comply with the recommendations by the UNFCCC re-
view team can lead to both adjustments of the reported GHG emissions
and in severe cases, where the identified problems are with the National
System a Question of Implementation can be raised. This can lead to a
Party losing its rights to use the flexible mechanisms under the Kyoto
Protocol.

During the UNFCCC review of the Danish 2009 submission under the
Kyoto Protocol (UNFCCC, 2010) the Expert Review Team (ERT) identi-
fied the lack of a complete reporting of the Greenlandic GHG inventory
as a problem and recommended that the Kingdom of Denmark im-
proved the reporting in time for the 2010 submission.

The necessary improvements were multifaceted. There were both techni-
cal elements and scientific elements that had to be improved compared
to the previous reporting.

The technical improvements needed were mainly connected to the use of
the CRF (Common Reporting Format) Reporter tool for Greenland, the
connection to the existent data systems in Statistics Greenland and the
data systems at NERI where the submissions for Denmark and
Greenland are aggregated. The level of detail in the CRF Reporter, i.e.
the full CRF, is far beyond what was previously reported in the CRF
Summary?2 format, see Appendix 1 for an illustration of the Summary2
reporting used until the 2009 submission.
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The scientific improvements were related to both the estimation of emis-
sions and to documentation of the inventory and cross-cutting elements
such as uncertainty estimation, key category analysis and QA/QC. Re-
garding the emission estimates all sectors were examined by NERI in co-
operation with Statistics Greenland. For emission sources that had previ-
ously not been estimated, methodologies and emission factors were cho-
sen in accordance with the IPCC Guidelines (IPCC, 1997) and the IPCC
Good Practice Guidance (IPCC, 2000; IPCC, 2003) and the relevant emis-
sions were estimated.

Also the methodologies and emission factors used in the previous inven-
tories were checked, and in some cases changes were made as it was de-
cided that data were available to allow for a more detailed estimation of
emissions.

The objective of this project was to ensure that the Kingdom of Denmark
could submit a complete GHG inventory in time for the 2010 submission
and that the improvements were acknowledged by the UNFCCC review
process.

The status of the Greenlandic GHG inventory as of the 2009 submission
is described in Chapter 2. Based on the analysis of the completeness of
the 2009 submission, the necessary improvements were decided. These
improvements are described in detail in Chapter 3. Chapter 4 describes
the resulting quantitative recalculations made to the Greenlandic inven-
tory. Chapter 5 lists some recommendations for future improvements
and Chapter 6 contains the conclusions derived from this project.



2 The Greenlandic greenhouse gas
inventory as of the 2009 submission

The Greenlandic GHG inventory was until the 2009 submission reported
in the aggregated CRF summary2 format. Additionally emissions from
several sectors and subsectors were not estimated. The lack of a complete
CRF reporting for the Kingdom of Denmark was criticised during the
annual UNFCCC review of the Parties submissions. The incompleteness
of the Greenlandic GHG inventory was also noted.

In the following chapters the status of the Greenlandic GHG inventory as
of the 2009 submission will be described.

21 Energy

The energy sector includes emissions from fuel combustion and fugitive
emissions from fuels. Emissions from waste incineration with energy re-
covery shall be reported in the energy sector according to the IPCC
Guidelines (IPCC, 1997).

Presently there are no fugitive emissions from fuels occurring in
Greenland since there is no coal mining or extraction of oil or natural
gas.

The emission inventory for the energy sector in the 2009 submission was
complete. However, due to the previous aggregated reporting the refer-
ence approach had not been implemented and emissions of indirect
GHGs had not been estimated.

The improvements made to the inventory for the energy sector are fur-
ther described in Chapter 3.2.

2.2 Industrial processes

In the 2009 submission only emissions of HFC’s and SFs from consump-
tion of halocarbons had been included.

Industrial processes also includes GHG emissions from a number of
processes related to mineral products, chemical industry, iron and steel
production and other production processes.

For Greenland the preliminary screening showed that emissions could
occur from mineral products and other processes mainly related to food
and drink production. Process related emissions from chemical indus-
tries and iron and steel production were determined to be not occurring
and could therefore directly be reported as such in the CRF format.

Emissions of indirect GHGs had not previously been estimated.
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The improvements made to the inventory for industrial processes are
further described in Chapter 3.3.

2.3 Solvent and other product use

In the 2009 submission both emission of CO, and N>O from this source
category were reported as not estimated.

The sector includes NMVOC and CO; emissions from solvent use in con-
nection with paint application, chemical products, degreasing and dry
cleaning and other product use. This was deemed a probable source of
emissions in Greenland.

This category also includes different uses of N2O, e.g. as anaesthesia, in
fire extinguishers or as propellant in aerosol cans. It could not be ruled
out that this could be a source of emissions in Greenland.

The improvements made to the inventory for solvent and other product
use are further described in Chapter 3.4.

2.4 Agriculture

The sector agriculture comprises the emissions related to livestock pro-
duction including manure management and non-CO. emissions from ag-
ricultural soils. In the reporting format categories, which are not occur-
ring in Greenland are also included such as rice cultivation, prescribed
burning of savannas and field burning of agricultural residues. These
categories were therefore filled out with the notation key indicating that
the source is not occurring (NO).

In the 2009 submission emissions of CHs were reported for enteric fer-
mentation and manure management. Emissions of N>O were reported
for manure management. Only emissions from sheep were included in
the Greenlandic inventory.

Emissions related to agricultural soils were reported as not estimated.
This includes N>O emissions from e.g. use of synthetic fertiliser and ma-
nure excreted on pastures.

Agricultural soils could be expected to contribute significantly to the
emissions of N>O from Greenland.

The improvements made to the inventory for agriculture are further de-
scribed in Chapter 3.5.

2.5 Land-use, land-use change and forestry (LULUCF)
Greenland is covering approximately 2,166,086 km?2. It has been esti-

mated that 81 % is covered permanently with ice leaving only 410,449
km?2 ice free.



Due to the cold climate and the small constant population there is almost
no land-use change occurring. The total area with Forests has been esti-
mated to 218.5 hectares and five hectares with Cropland. Grassland is
divided into improved Grassland covering 995 hectares and unimproved
Grassland covering 241,000 hectares. Wetlands consist of man made wa-
ter reservoirs — in total 1,076 hectares. Settlements cover 5,105 hectares.
Land classified as “Other Land” is then 99.9 % of the total area.

The LULUCEF sector differs from the other sectors in that it contains both
sources and sinks of CO,. LULUCEF are reported in the new CRF format.
Removals are given as negative figures and emissions are reported as
positive figures according to the guidelines.

The improvements made to the inventory for LULUCF are described in
Chapter 3.6.

2.5.1 Forests

Greenland is virtually without forests and therefore there exist no official
forest statistics. All forests are situated in the most southern part of
Greenland. In an attempt to introduce trees to Greenland research were
carried out to find species adaptable for the Greenlandic climate. This re-
sulted in establishment of the Greenlandic Arboretum, which covers 150
hectares out of the total area of 218.5 hectares.

2.5.2 Cropland

In 1990 there were no cropland occurring in Greenland. Due to the global
warming it is now possible to have a few crops, which may mature. In
2001 the first five hectares with annual crops were established.

2.5.3 Grassland

Grassland in Greenland is dominated by unimproved grassland where
the sheep are grazing. The total area with grassland has been estimated
to 242,000 hectares. Of these only approximately 1,000 hectare are im-
proved where stones have been removed combined with sowing of more
high yielding species.

Since 1990 the area with improved grassland has been extended from 460
hectares to 995 hectares.

2.6 KP-LULUCF

The KP-LULUCEF inventory was completed for the first time for the 2010
submission, which was the first year of mandatory reporting under the
Kyoto Protocol.

Under the Kyoto Protocol there are two articles specifically concerning
LULUCEF (Article 3.3 and 3.4). Article 3.3 is mandatory for all Parties and
requires reporting of emissions/removals from afforestation and refores-
tation activities since January 1 1990 and emissions/removals from de-
forestation. Article 3.4 was not mandatory and the Parties could choose
to elect specific activities.
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In connection with the initial report (MIM, 2006) the Kingdom of Den-
mark elected forest management, cropland management and grazing
land management under Article 3.4, and this means that these activities
also has to be reported for Greenland.

The KP-LULUCF inventory is further described in Chapter 3.7.

2.7 Waste

The waste sector includes emissions from solid waste disposal on land,
wastewater handling and waste incineration without energy recovery.
Waste incineration with energy recovery is to be included in the energy
sector according to the IPCC Guidelines (IPCC, 1997).

In the 2009 submission CH4 emissions from solid waste disposal on land
and CO,, CHsy and N>O emissions from waste incineration were re-
ported. Additionally CO,, CHs and N>O emissions from open burning of
waste were reported under other waste treatment.

Emissions of CHy and N>O from wastewater handling were reported as
not estimated. These emissions could potentially occur and it was there-
fore investigated further.

Emissions of indirect GHGs were not estimated for waste incineration in
the 2009 submission.

The improvements made to the inventory for the waste sector are further
described in Chapter 3.8.

2.8 Documentation

The documentation included in the 2009 submission of the National In-
ventory Report (NIR) was not complete according to the requirements in
the UNFCCC reporting guidelines (UNFCCC, 2006).

For many of the sectors there were limited or no description of the meth-
odology or the calculation parameters used to estimate emissions. There
were also missing descriptions of the institutional arrangements and the
process of inventory preparation.

A discussion of the emission trends and the underlying drivers was not
included.

The improvements made to the documentation of the Greenlandic GHG
inventory are further described in Chapter 3.9.

2.9 Cross-cutting issues

The UNFCCC reporting guidelines (UNFCCC, 2006) and the IPCC Good
Practice Guidance (IPCC, 2000) requires several cross-cutting elements to
be reported on in the annual NIR. These elements include:



e Uncertainty assessment.

e Key category analysis.

e QA/QC measures.

e Description of recalculations and improvements.
e Opverall assessment of completeness.

None of these elements were included in the documentation for the
Greenlandic GHG inventory in the 2009 submission.

The improvements made to the cross-cutting issues of the Greenlandic
GHG inventory are further described in Chapter 3.10.
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3 Improvements to the Greenlandic
greenhouse gas inventory

As explained in Chapter 1 and Chapter 2 a number of improvements
were needed. The improvements made during this project are docu-
mented in the following chapters. Besides the technical improvements
needed, the improvements were focussed on ensuring the completeness
of the Greenlandic GHG inventory. However, during the project a num-
ber of the existing calculation procedures were updated to better reflect
the current knowledge or to implement higher tiers when the necessary
data were readily available.

The full documentation of the Greenlandic GHG inventory as submitted
in 2010 is available in Nielsen et al. (2010).

3.1 Technical improvements

One of the key improvements that had to be achieved in the project was
the implementation of the full CRF reporting format for the Greenlandic
GHG inventory.

The Parties are required to use the CRF Reporter software developed for
the UNFCCC secretariat. NERI has experience in using the CRF Reporter
since it was first introduced in 2007. An important element of the task
was to determine how data could easily be transferred from the existing
data management systems at Statistics Greenland to the CRF Reporter
and to determine the way NERI should receive data in order to facilitate
the aggregation of the Danish and Greenlandic data.

The background data (activity data and emission factors) for estimation
of the Greenlandic emission inventories are collected and stored in cen-
tral databases at Statistics Greenland. The databases are in SAS format
and handled with software from the SAS Institute Inc.

Statistics Greenland developed the necessary routines in SAS to generate
the xml files needed for the import in CRF Reporter. The correct export
procedure from CRF Reporter for use in the aggregation process was de-
veloped by NERI and Statistics Greenland.

The implementation of the full CRF format increased the number of vari-
ables reported for each year from 106 to 3,205 compared to the sum-
mary?2 format.

3.2 Energy

The emission inventory for the energy sector was considered complete
prior to this project. However, improvements were made regarding the
documentation, the implementation of the reference approach and re-
garding the estimation of indirect GHGs. Also the emissions from waste
incineration with energy recovery were reallocated from CRF category



6C Waste Incineration to CRF category 1Ala Public Power and Heat
Production in accordance with the IPCC Guidelines (IPCC, 1997).

The increased detail of the reporting format also necessitated improve-
ments. In the detailed format emissions and fuel consumptions must be
reported for more disaggregated sectors and for five different fuel
groups (solid, liquid, gaseous, biomass and other fuels). To illustrate the
dramatic increase in reporting detail the background tables for fuel com-
bustion for Greenland in 2007 in the 2010 submission have been included
in Appendix 2, and can be compared to the previous aggregated report-
ing format included in Appendix 1.

3.2.1 Indirect greenhouse gases

Emissions of indirect GHGs were estimated for the first time. Parties
must report emissions of the indirect GHGs SO,, NOx, NMVOC and CO.
The emissions of all four pollutants were estimated using IPCC tier 1
emission factors (IPCC, 1997) except for waste incineration with energy
recovery where the Danish emission factors were used.

The majority of emissions of indirect GHGs originate from fuel combus-
tion. SO, from fuel combustion accounts for 99.5 % of the Greenlandic
SOz emission. NOy, CO and NMVOC account for 99.2 %, 89.8 % and 75.8
%, respectively, of the Greenlandic emissions for these substances. The
remaining emissions of these pollutants originate from solvent use and
waste incineration without energy recovery.

3.2.2 The reference approach

For the first time the CO, emission was also estimated using the refer-
ence approach described in the IPCC Reference Manual (IPCC, 1997).

The reference approach is based on data for fuel production, import, ex-
port and stock change. The fraction of carbon oxidised has been assumed
to be 1.00. The carbon emission factors are default factors originating
from the IPCC Reference Manual (IPCC, 1997). The country-specific
emission factors are not used in the reference approach, the approach be-
ing for the purposes of verification. In 2008 the fuel consumption rates in
the two approaches differ by -0.1 % and the CO; emission differs by 0.9
%. In the period 1990-2008 both the fuel consumption and the CO2 emis-
sion differ by less than 1.2 %. The differences in energy consumption are
below 1 % for all years. The difference in CO, emission is above 1 % from
1990 to 2005, and below 1 % since 2006. According to IPCC Good Prac-
tice Guidance (IPCC, 2000) the difference should be within 2 %.

3.3 Industrial processes

Previously only emissions of f-gases had been reported. However, due to
the more detailed reporting format improvements were needed to en-
sure compliance with the subdivision on different use categories for f-
gases. Additionally, emissions from mineral products and food and
drink had to be estimated.
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3.3.1 Consumption of fluorinated gases

Previously the emissions from consumption of fluorinated gases were
reported as totals for HFCs, PFCs and SFs. Due to the more detailed re-
porting format the emissions had to be reported in a far more disaggre-
gated way. The activity data on f-gases are now divided into domestic,
commercial and industry, transport, and electrical equipment. Further-
more, the substances, which are accounted according to their trade
names, are now transferred into “pure” substances for the purpose of re-
porting in the CRF.

3.3.2 Other industrial processes

During the project the following industrial processes categories were
identified as source categories for Greenland:

Limestone and dolomite use (CO»).

Asphalt roofing (CO,, CO, NMVOC).

Road paving with asphalt (CO,, CO, NMVOC).
Food and drink (NMVOC).

The activity data are import statistics from Statistics Greenland, while
the emission factors for CO; refer to the IPCC Guidelines (IPCC, 1997)
for limestone and dolomite use, and to the Danish inventory for asphalt
roofing and road paving with asphalt (Nielsen et al., 2010).

The emission factors for CO and NMVOC also refer to the IPCC Guide-
lines and the Danish inventory.

3.4 Solvent and other product use

Emissions from this source category had previously not been estimated.
The relevant gases from this source category are NMVOCs, which cause
indirect CO, emissions, from use of solvents and NMVOC containing
products and N>O from different uses, e.g. anaesthesia.

The estimation of the emissions of NMVOC and CO; from the use of sol-
vents was done by using the detailed methodology from the
EMEP/Corinair Guidebook (2004). This is the same methodology used
in the Danish inventory. The definition of VOC used is as defined in the
solvent directive (Directive 1999/13/EC) of the EU legislation: “Volatile
organic compound shall mean any organic compound having at 293.15 K
a vapour pressure of 0.01 kPa or more, or having a corresponding vola-
tility under the particular condition of use”.

Import figures of chemicals and chemical containing products are ob-
tained from Statistics Greenland. There is no production or export of
chemicals and chemical containing products, therefore the import
amount is assumed to be equivalent to the used amount.

The emission factors used in the Greenlandic inventory are the same as
developed for the Danish inventory (Nielsen et al., 2010).

In 2008 the CO, emission from solvent use is estimated to 218 tonnes.
Emissions peaked in 2005 with 326 tonnes.



Regarding the use of N2O in Greenland this will be further investigated;
during this project it was not possible to find documentation that any
use of N>O takes place.

3.5 Agriculture

For agriculture the entire subsector, agricultural soils, was not estimated
in the 2009 submission. During the project it was further decided to im-
prove the emission estimation for enteric fermentation and manure man-
agement since country-specific data were available.

3.5.1 Enteric fermentation and manure management

Previously the emissions from enteric fermentation and manure man-
agement were calculated using implied emission factors derived from
the Danish emission inventory multiplied with the number of animals.
This is equivalent to the IPCC tier 1 methodology.

In this project it was decided that it was possible to switch to the IPCC
tier 2 methodology based on country-specific information. Country-
specific data were available for energy intake by sheep and reindeer in
Greenland, N-excretion and for volatile solids. For digestibility, ash con-
tent, methane conversion factor and methane producing capacity IPCC
default values were used.

The implementation of a tier 2 methodology reduced the emissions from
both enteric fermentation and manure management due to the lower en-
ergy intake of animals in Greenland compared to Denmark.

3.5.2 Agricultural soils

Emissions of N2O takes place from agricultural soils. The subcategories
found to be relevant for Greenland were direct emissions resulting from
synthetic fertilizers, animal manure applied to soils, crop residue and
cultivation of histosols, grazing animals and indirect emissions from at-
mospheric deposition and leaching and run-off. For all subcategories ex-
cept cultivation of histosols the amount of nitrogen is calculated based
on country-specific values. Default N>O emission factors from the IPCC
Guidelines are used to calculate emissions.

For cultivation of histosols the activity data are the area of organic soils
(histosols) that is cultivated. In the submission May 27 2010 a country-
specific emission factor was used derived by the same methodology as
for Denmark. During the review of the 2010 submission, this was raised
by the UNFCCC expert review team. Since the methodology used by
Denmark and Greenland could not be satisfactory documented, it was
decided to change the emission factor to the IPCC default value. This
was done in the submission October 23 2010. This was the only issue
raised during the review that had effect on the Greenlandic GHG inven-
tory.
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3.6 LULUCF

Significant improvements were needed to fulfil the reporting obligations
even though the impact on the total emissions was expected to be small.
The increased level of detail in reporting in the full CRF format also
meant that significant improvements had to be made concerning the dis-
aggregation of data.

Field burning of wooden biomass is not occurring. Wildfires may occur
sporadic in the mountains and are reported as “Other land”. Hence wild-
fires are reported as NO.

3.6.1 Forests

This is the first time Greenland submit a full inventory. A more thorough
review of the current available forest data has been made since the last
submission and this has caused a recalculation.

For Forest Land Remaining Forest Land three categories are used in the
reporting: Larch, Other Conifers and Qinngua Valley. All afforestation is
assumed to take place on land categorised as “other land”.

Default factors from the IPCC Guidelines (IPCC, 2006) are used to esti-
mate carbon stocks and carbon stock changes in the Greenlandic forest
areas.

Fertilisation of forests and other land is negligible and all fertiliser con-
sumption is therefore reported in the agricultural sector. No drainage of
forest soils is made; also no liming takes place in forests.

3.6.2 Cropland

All cropland have been established since 1990 and are therefore reported
as land converted to cropland. All land conversions to cropland are as-
sumed to take place on grassland.

Default factors from the IPCC Guidelines (IPCC, 2006) are used to esti-
mate carbon stocks and carbon stock changes in the Greenlandic agricul-
tural area.

All liming are reported under grassland because of the very small area of
cropland.

3.6.3 Grassland

The reporting for grassland distinguishes between “improved grass-
land” and “unmanaged grassland”.

Default factors from the IPCC Guidelines (IPCC, 2006) are used to esti-
mate carbon stocks and carbon stock changes in the Greenlandic grazing
land area.

All liming are reported under grassland because liming is not occurring
in the forests and the very small area with cropland.



3.7 KP-LULUCF

The reporting of LULUCF under the Kyoto Protocol was not mandatory
until the 2010 submission, therefore it had not previously been reported.
As mentioned in Chapter 2.6 the Kingdom of Denmark elected activities
under article 3.4 of the Kyoto Protocol, so reporting had to be made for
these activities in addition to the obligatory reporting of article 3.3 of the
Kyoto Protocol.

Emissions and removals were estimated for article 3.3 and for the elected
activities under article 3.4. The KP-LULUCF inventory is based on the
LULUCF inventory elaborated under the UNFCCC. As described in
Chapter 2.5 very little land in Greenland is used for forests, cropland or
grazing land, thus the consequences for the emission inventory are also
very limited.

The accounting under the Kyoto Protocol for 2008 is shown in Table 3.1.

Table 3.1 Accounting table for KP-LULUCF in 2008.

GREENHOUSE GAS SOURCE AND Net emissions- Accounting Accounting
SINK ACTIVITIES /removals Parameters  Quantity

BY(5) 2008 Total

(Gg CO. equivalent)

A. Article 3.3 activities

A.1. Afforestation and Reforestation 0.00

A.1.1. Units of land not harvested since

the beginning of the commitment period 0.00 0.00 0.00
A.1.2. Units of land harvested since

the beginning of the commitment period IE,NA
Greenland IE,NA |E,NA IE,NA
A.2. Deforestation NA NA NA
B. Article 3.4 activities

B.1. Forest Management -0.05 -0.05 -0.05
3.3 offset 0.00 0.00
FM cap 916.67 -0.05
B.2. Cropland Management IE,NA  0.02 0.02 IE,NA 0.02
B.3. Grazing Land Management -0.23 -0.01 -0.01 -0.23 0.23
3.8 Waste

The waste sector consists of three main categories, all of which under-
went significant changes as a result of this project. The largest change in
terms of recalculation of emissions was the estimation of N>O emissions
from wastewater handling, whereas the largest methodological im-
provement was made for solid waste disposal on land, where a first or-
der decay model was implemented.

3.8.1 Solid waste disposal on land

For solid waste disposal on land it was decided to implement a first or-
der decay model equivalent to a tier 2 approach in the IPCC Guidelines,
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since the necessary data to implement this far more detailed approach
were available. The model combines country-specific information with
IPCC default parameters.

3.8.2 Wastewater handling

The estimates for the waste sector previously did not include emissions
from wastewater handling. The N>O emissions from wastewater han-
dling and human sewage were estimated. For human sewage the IPCC
methodology was used, by estimating average protein consumption per
capita for Greenland.

3.8.3 Waste incineration

The category Waste Incineration covers waste incinerated without en-
ergy recovery, both if this takes place in an incinerator and in case of
open burning of waste. Previously the emissions from open burning
were reported under Other Waste. The emission factors from waste in-
cinerated in incinerators are assumed equal to waste incineration with
energy recovery. These emission factors were updated based on informa-
tion from a Danish study (Nielsen et al., 2010).

For open burning the emission calculation was totally revised based on
default emission factors and standard parameters from the IPCC Guide-
lines (IPCC, 2006).

For emissions of indirect GHGs the emission factors refer to Danish val-
ues (Nielsen et al., 2010) for waste incineration and US EPA (1992) for
open burning.

3.9 Documentation

The documentation of the Greenlandic GHG inventory has been signifi-
cantly expanded. The full documentation report has been included in full
as an annex to the National Inventory Report (NIR) (Nielsen et al., 2010).

The documentation report for the Greenlandic GHG inventory is to a
great extent structured according to the recommended outline provided
by the UNFCCC secretariat (UNFCCC, 2008).

The documentation includes the obligatory descriptions of the institu-
tional arrangements in Greenland, the process of inventory preparation
and discussion of the time-series trend and the key drivers for the devel-
opment. Sectoral descriptions for all sectors have been included, includ-
ing information on methodological issues, emissions, uncertainties, qual-
ity control and quality assurance procedures, recalculations and planned
improvements.

As a result of the improvements made during this project the documen-
tation of the Greenlandic GHG inventory increased from 20 pages in the
2009 submission to 133 pages in the 2010 submission.



3.10 Cross-cutting issues

For the first time a number of the required cross-cutting elements has
been completed for the Greenlandic inventory. This includes an uncer-
tainty calculation in line with the IPCC tier 1 methodology. Also, a key
category analysis was made in accordance with the IPCC tier 1 method-
ology. (IPCC, 2000).

The QA/QC procedures have been documented for the first time. This
includes both general QA/QC procedures and source specific QA/QC
procedures. This has been thoroughly documented in Nielsen et al.
(2010).

Additionally the completeness of the inventory is assessed and all recal-
culations and improvements have been transparently documented in the
NIR.

3.10.1 Uncertainty analysis

A tier 1 uncertainty analysis was made in accordance with the IPCC
Good Practice Guidance (IPCC, 2000). The uncertainty estimates covered
all sectors of the Greenlandic GHG inventory. The uncertainties for the
activity data and the emission factors used in the inventory are included
in Table 3.2.
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Table 3.2 Uncertainty factors for the activity data and emission factors used.

IPCC Source category Gas  Base year Yeart Activity data
emission  emission uncertainty

Emission
factor
uncertainty

Input data Input data  Input data Input data

Gg CO, eq Gg CO» eq % %o

1A Liquid fuels CO2 621 677 2 5
1A Municipal waste CO: 1 6 2 25
1A Liquid fuels CH. 1 1 2 100
1A Municipal waste CH4 0 0 2 100
1A Biomass CH. 0 0 2 100
1A Liquid fuels N-O 2 2 2 500
1A Municipal waste N.O 0 0 2 500
1A Biomass N.O 0 0 2 200
2A3 Limestone and dolomite use CO: 0 0 5 5
2A5 Asphalt roofing CO: 0 0 5 25
2A6 Road paving with asphalt CO. 0 0 5 25
2F Consumption of HFC HFC 0 7 10 50
2F Consumption of SF6 SFs 0 0 10 50
3A Paint application CO2 0 0 10 15
3B Degreasing and dry cleaning CO; 0 0 10 15
3C Chemical products, manufacturing and processing CO, 0 0 10 15
3D5 Other CO; 0 0 10 20
4A Enteric Fermentation CH4 6 6 10 100
4B Manure Management CH. 0 0 10 100
4.B Manure Management N-O 1 1 10 100
4D1 Direct N2O emissions from agricultural soils N2O 0 2 20 50
4D2 Pasture range and paddock N2O 1 1 20 25
4D3 Indirect NoO emissions from agricultural soils N.O 1 2 20 50
5A Forest CO: 0 0 5 50
5B Cropland CO, 0 0 5 50
5.C Grassland CO, 0 0 5 50
6A Solid Waste Disposal on Land CH4 4 4 10 100
6B Wastewater Handling N2O 15 16 30 100
6C Waste incineration CO; 3 3 10 25
6C Waste incineration CH,4 2 2 10 50
6C Waste incineration N>O 1 1 10 100

The uncertainties of the activity data and the emission factors are based
on the IPCC Good Practice Guidance (IPCC, 2000) and the expert judge-

ment of NERI and Statistics Greenland.

The resulting overall uncertainties on the GHG inventory are shown in

Table 3.3.

Table 3.3 Uncertainty, trend in emissions and trend uncertainty.

Trend uncertainty,

Uncertainty, % Trend, % %-age points
GHG 5.8 10.6 3.2
CO, 5.3 9.7 3.1
CH. 56 -5.6 9.0
N.O 82 17 35
F-gases 51 10,717 4,768

The total Greenlandic GHG emission is estimated with an uncertainty of
+5.8 % and the trend in GHG emission since 1990 has been estimated to



be 10.6 % + 3.2 %-age points. The GHG uncertainty estimates do not take
into account the uncertainty of the GWP factors.

The uncertainty on CO; from liquid fuels in fuel combustion, N2O emis-
sion wastewater treatment and CH4 emission from enteric fermentation
are the largest sources of uncertainty for the Greenlandic GHG inven-
tory. The result is skewed by the fact that more than 90 % of the
Greenlandic GHG emission is from fuel combustion of liquid fuels.

3.10.2 Key category analysis

Based on the IPCC Good Practice Guidance (IPCC, 2000) a tier 1 key
category analysis (KCA) was made based on the CRF source categories.
The KCA was made for both level and trend in 2008 and for the level in
the base year (1990 for CO,, CHs and N2O, 1995 for f-gases). The analysis
was only made including LULUCF since the LULUCF sector for
Greenland contributes insignificantly to the overall emissions from
Greenland.

The categorisation used results in a total of 33 categories. In the level
KCA for the inventory for 1990, five key categories were identified. For
the KCA for 2008, three categories were identified as key categories due
to both level and trend. Two further categories were key categories due
to level, while five other categories were key categories due to the trend.
Of the five key sources due to level four are in the energy sector, of
which CO; from liquid fuels - excluding transport in the analysis - con-
tributes the most with 77.7 % of the national total. The remaining level
key categories in the energy sector are all CO, emissions from the trans-
port sector. Civil aviation, road transportation and domestic navigation
comprise 7.3, 4.6 and 3.3 %, respectively, of the national total. The last
key category is N>O from wastewater handling. The trend assessment
shows that consumption of HFCs, direct N>O emissions from agricul-
tural soils, enteric fermentation, CH4 emission from waste incineration
and indirect N2O emissions from agricultural soils are key categories due
to the trend.

Since no LULUCEF categories are identified as key under the convention
reporting, it is concluded that no KP-LULUCF categories are key (IPCC,
2003).

More details are included in Nielsen et al. (2010).
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Table 4.1

4 Influence of the recalculations on the
Greenlandic greenhouse gas emissions

The recalculations made as a result of this project affected all sectors. For
some sectors the result was a decrease of GHG emissions, while for other
the result was an increase in GHG emissions. The recalculations are dis-
cussed both for the overall GHG emissions for Greenland in Chapter 4.1
and on a sectoral level in chapters 4.2 to 4.8.

4.1 Overall impact
The impact of all the recalculations performed is shown in Table 4.1.

Overall impact of the recalculations on the Greenlandic greenhouse gas inventory, Gg.

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Previous submission 651.4 636.8 621.1 569.2 519.6 558.8 622.2 644.7 605.1 618.9
Latest submission 659.1 6445 629.5 5784 528.7 567.7 632.2 653.6 633.3 631.0
Difference, Gg 7.7 7.7 8.4 9.1 9.1 89 10.0 89 282 121
Difference, % 1.2 1.2 1.4 1.6 1.8 1.6 1.6 14 4.7 2.0
Continued 2000 2001 2002 2003 2004 2005 2006 2007 2008
Previous submission 691.1 642.6 603.7 675.3 663.6 663.0 686.5 679.3

Latest submission 704.2 655.9 617.1 689.1 671.5 6762 6979 693.6 729.6
Difference, Gg 13.1 13.3 134 13.9 7.8 13.1 114 143

Difference, % 1.9 2.1 2.2 2.1 1.2 2.0 1.7 2.1

Table 4.2

The impact of the recalculations is an increase of emissions for all years
of the time-series ranging from 7.0 Gg CO; equivalents in 2004 to 27.6 Gg
COz equivalents in 1998. This corresponds to 1.1 % and 4.6 %, respec-
tively, for the two years. Generally the increase is between 1 and 2 % for
all years with a tendency for the larger recalculations being in the more
recent years in the time-series. The especially large recalculation in 1998
is due to large recalculations in the energy sector, see Table 4.2.

Recalculations of the greenhouse gas emissions from the six reporting sectors, Gg.

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Energy 23 22 -19 -16 -14 -14 12 -13 158 -1.0
Industrial processes 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.01 o0.01
Solvent and other product use 0.3 03 03 03 03 03 02 03 03 03
Agriculture -32 32 -27 -24 -27 -30 -22 -34 17 -17
LULUCF -04 -03 -03 -03 -03 -03 -03 -0.3 -03 -03
Waste 132 132 132 132 133 133 135 13.7 142 1438
Continued 2000 2001 2002 2003 2004 2005 2006 2007
Energy -06 -05 -0.3 02 -61 -05 -23 05
Industrial processes 0.02 0.04 0.05 0.06 0.07 0.06 0.05 0.05
Solvent and other product use 0.2 02 0.2 03 03 03 02 02
Agriculture 20 -19 16 -16 -17 -18 -1.7 -23
LULUCF -03 -04 -10 -03 -02 -05 -05 -02
Waste 157 158 16.0 153 155 155 156 16.0




Table 4.3

Generally the largest recalculations have been made in the waste sector
where the estimated GHG emissions have increased for all years. The
other sectors with the largest recalculations are agriculture and energy.
For agriculture the emissions decreased for all years due to the recalcula-
tions, while the energy sector increased for some years and decreased for
others. The full explanations for the different sectors are provided in the
following chapters.

4.2 Energy

The GHG emission inventory for the energy sector was considered com-
plete prior to this project. However, several improvements were made
resulting in recalculations. The impact of the recalculations is shown in

Table 4.3.

The quantitative impact of the recalculations on the energy sector, Gg CO; equivalents.

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Previous submission 627.4 612.5 598.1 547.4 496.7 534.9 597.8 618.7 580.1 594.8
Latest submission 625.2 610.3 596.1 545.8 4953 5335 596.6 617.4 595.9 593.8
Difference, Gg 23 22 -1.9 -1.6 -14 14 12 -13 158 -1.0
Difference, % -04 -04 -03 -0.3 -0.3 -03 -02 -02 27 -0.2
Continued 2000 2001 2002 2003 2004 2005 2006 2007 2008
Previous submission 668.3 6184 579.5 649.6 637.2 636.0 659.6 651.7

Latest submission 667.6 617.9 579.2 649.8 631.1 6355 657.4 652.2 685.9
Difference, Gg -0.6 -0.5 -0.3 0.2 -6.1 -0.5 -2.3 0.5

Difference, % -0.1 -0.1 -0.1 0.0 -1.0  -0.1 -0.3 0.1

The recalculations for the energy sector are minor for most years. How-
ever, some errors were corrected, which caused recalculation in 1998 and
2004 of 2.7 % and -1.0 %, respectively.

Table 4.4 shows the recalculations divided into the five main subsectors
in the CRF format. It can be seen that all subsectors were affected by the
recalculations. For the later years the largest recalculations took place in
the transport sector and other sectors, which includes residential plants
and fishery.
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Table 4.4

Recalculation for the energy subsectors, difference between latest submission and previous submission, Gg

CO:. equivalents.

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Energy Industries -1.08 -1.06 -0.80 -0.57 -0.48 -0.16 0.03 -0.01 4.64 0.29
Manufacturing Industries and Construction -0.16 -0.16 -0.15 -0.14 -0.12 -0.27 -0.28 -0.29 -0.25 -0.28

Transport 0.14 014 0.14 o0.16 0.18 0.15 0.13 0.15 279 0.18
Other Sectors -1.12 -1.10 -1.08 -1.03 -099 -1.05 -1.04 -1.09 863 -1.14
Other -0.04 -0.04 -0.04 -0.04 -0.03 -0.05 -0.05 -0.05 -0.05 -0.05
Continued 2000 2001 2002 2003 2004 2005 2006 2007
Energy Industries 074 076 092 152 156 164 1.68 -0.84

Manufacturing Industries and Construction -0.30 -0.28 -0.27 -0.31 -3.94 020 -046 6.33

Transport 0.19 022 022 023 645 640 283 1.75
Other Sectors -1.19 115 112 -124 -11.26 -994 -7.68 -7.17
Other -0.05 -0.05 -0.05 -005 1.08 1.16 1.36 0.45

4.3 Industrial processes

The inclusion of CO; emissions from mineral products caused a recalcu-
lation. The impact of this was very small; the CO, emission from this
source category did not exceed 5 Mg in any year during the time-series.

Emissions from consumption of fluorinated gases were recalculated due
to the more disaggregated reporting format. Also there were corrections
made to the GWP value for some of the fluorinated gases in accordance
with the UNFCCC reporting guidelines. (UNFCCC, 2006).

The total impact of the recalculation in industrial processes is shown in
Table 4.5.

Table 4.5 The quantitative impact of the recalculations on industrial processes, Gg CO»
equivalents.

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Previous submission NE NE NE NE NE 0.06 0.08 0.39 071 1.27
Latest submission 0.00 0.00 0.00 0.00 0.02 0.06 0.08 0.39 0.72 1.28

Difference, Gg 0.00 0.00 0.00 0.01 0.01
Difference, % 0.18 0.26 1.04 1.07 1.14
Continued 2000 2001 2002 2003 2004 2005 2006 2007 2008

Previous submission 1.85 293 3.86 4.70 5.36 544 551 6.02
Latest submission 1.88 297 390 476 543 550 556 6.07 6.53
Difference, Gg 0.02 0.04 0.05 0.06 0.07 0.06 0.05 0.05
Difference, % 134 126 123 127 126 1.10 0.97 0.90

4.4 Solvent and other product use

This sector was estimated for the first time. The GHG emission from this
source category is estimated to between 0.21 and 0.33 Gg CO» equiva-
lents during the time-series. The emission peaks in 2005 and is lowest in
1996 and 2007.

Table 4.6 The estimated emissions from solvent and other product use, Gg CO; equivalents.

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Solvent and other productuse 0.26 026 026 026 028 028 021 026 0.27 0.31
Continued 2000 2001 2002 2003 2004 2005 2006 2007 2008
Solvent and other productuse 0.25 022 023 031 028 033 022 021 022




4.5 Agriculture

In the agricultural sector the recalculation both included changes to the
previously used methods and standard parameters and the inclusion of
new source categories. The overall impact of the recalculations is shown
in Table 4.7.

Table 4.7 The quantitative impact of the recalculations in the agricultural sector, Gg CO. equiva-

lents.

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Previous submission 124 125 11.2 99 108 117 121 134 124 118

Latest submission 9.2 9.3 8.4 7.5 8.2 8.7 99 10.0 10.6 10.1
Difference, Gg 832 32 27 24 27 30 22 834 17 17
Difference, % -25.7 -25.6 -245 -243 -247 -256 -18.0 -257 -140 -146
Continued 2000 2001 2002 2003 2004 2005 2006 2007 2008
Previous submission 115 116 110 112 118 122 12,0 123

Latest submission 9.5 9.7 9.4 95 1041 105 104 10.0 11.6
Difference, Gg -2.0 -1.9 -1.6 -1.6 1.7 -1.8 -1.7 -2.3

Difference, % -17.3 -16.0 -146 -144 -145 -144 -13.8 -18.6

The overall impact of the recalculations is a significant decrease in the to-
tal GHG emission. The decrease is between 1.6 Gg (2002 & 2003) and 3.4
Gg in 1997. This equates to percentage reductions of between 14.4 and
25.7 during the time-series.

The recalculations for the subsectors in agriculture are shown in Table
4.8.

Table 4.8 Recalculation for the agricultural subsectors, difference between latest submission and
previous submission, Gg.

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Enteric Fermentation -2.6 -2.6 -2.3 -2.1 -2.3 -2.5 -2.6 -2.9 -2.6 2.7
Manure Management -3.0  -3.1 2.7 -2.4 27 29 -3.0 -33 -3.0 -2.9
Agricultural Soils 2.4 2.4 2.3 2.1 2.3 2.4 3.4 2.8 3.8 3.9

Continued 2000 2001 2002 2003 2004 2005 2006 2007

Enteric Fermentation  -2.6 -2.6 24 -2.5 -2.6 -2.7 -2.7 -2.8
Manure Management -29 -29 27 -28 -29 -830 -3.0 -3.0
Agricultural Soils 3.5 3.6 3.5 3.6 3.8 4.0 4.0 3.5

The emissions from agricultural soils were estimated for the first time
and therefore constitute an increase in emissions for the whole time-
series. The emissions from both enteric fermentation and manure man-
agement decreased as a consequence of the implementation of higher tier
methodology and using some country-specific parameters in the emis-
sion calculation.

46 LULUCF

All years were recalculated based on the improved land use information
required in this project. For most of the years the LULUCEF sector became
a net sink instead of a net source. For 2004 and 2007 the emission de-
creased, but for these two years the LULUCF sector is still a net source of
emissions.
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Table 4.9 The quantitative impact of the recalculations in the LULUCF sector.

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Previous submission 0.11 0.12 0.12 0.12 012 0.13 0.13 0.14 0.14 0.14
Latest submission -0.25 -0.20 -0.20 -0.19 -0.19 -0.18 -0.18 -0.18 -0.17 -0.17
Difference, Gg -0.36 -0.32 -0.31 -0.31 -0.31 -0.31 -0.31 -0.31 -0.31 -0.31
Continued 2000 2001 2002 2003 2004 2005 2006 2007 2008
Previous submission 0.15 024 026 026 026 026 0.27 0.27
Latest submission -0.16 -0.15 -0.72 -0.08 0.03 -0.21 -0.27 0.06 -0.06
Difference, Gg -0.31 -0.39 -0.98 -0.34 -0.23 -0.48 -0.54 -0.20

4.7 KP-LULUCF

As described in Chapter 2.5 and in Chapter 3.6 the KP-LULUCF was first
reported in 2010. Additionally LULUCF is not part of the Annex A
sources of the Kyoto Protocol and therefore it is not included in the total
national emissions/removals of GHGs but is accounted for separately.
Since Denmark elected cropland management and grazing land man-
agement where net-net accounting is used, the KP-LULUCF inventory is
done for the base year (1990) and for the years in the commitment pe-
riod. For the 2010 reporting this meant that KP-LULUCF inventories
were submitted for 1990 and 2008.

The accounting quantity for the year 2008 is shown in Chapter 3.6.

4.8 Waste

The waste sector had the largest recalculations both in terms of absolute
amounts of GHGs emitted and in percentage terms. Table 4.10 shows the
total impact of the recalculations performed.

Table 4.10 The quantitative impact of the recalculations in the waste sector, Gg CO,

equivalents.

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Previous submission 115 11.7 118 118 119 121 121 121 11.8 109
Latest submission 247 248 249 250 252 254 256 257 26.0 257
Difference, Gg 132 132 132 132 133 133 135 13.7 142 1438
Difference, % 115.1 1127 112.1 111.8 111.0 109.9 112.1 113.2 120.9 135.4
Continued 2000 2001 2002 2003 2004 2005 2006 2007 2008
Previous submission 94 94 9.0 9.5 91 9.1 9.1 9.1
Latest submission 251 252 251 248 246 246 247 250 254
Difference, Gg 157 158 16.0 153 155 155 156 16.0

Difference, %

167.5 167.0 177.0 160.3 170.9 170.7 171.3 175.7

The recalculations result in increasing emissions for all years, which is
mainly caused by the inclusion of emissions from wastewater handling.
The total impact ranges from 13.2 Gg CO; equivalents in the first years of
the time-series to 16.0 Gg COz equivalents in 2008. The impact of the re-
calculations on the different subsectors is shown in Table 4.11.



Table 4.11 Recalculation for the waste subsectors, difference between latest submission and previous sub-

mission, Gg.

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Solid Waste DisposalonLand 45 -45 -45 -45 -45 -46 -44 -43 -38 -32
Wastewater Handling 152 152 152 152 152 152 152 152 152 152
Waste Incineration 59 6.0 6.0 6.0 6.1 6.2 6.2 6.2 6.2 5.8
Other -34 35 35 35 35 35 -35 -35 -33 -30
Continued 2000 2001 2002 2003 2004 2005 2006 2007
Solid Waste Disposal onLand -2.0 -2.0 -18 -2.1 -8 -19 -19 1.9
Wastewater Handling 152 152 152 152 153 152 153 157
Waste Incineration 5.1 5.1 5.0 4.7 4.6 4.6 4.6 4.6
Other 26 26 25 26 -25 -25 -25 -25

The category Other was previously used for reporting of emissions from
open burning of waste. These emissions were recalculated and reallo-
cated to waste incineration. The implementation of a first order decay
model for solid waste disposal on land resulted in recalculated emissions
that were lower compared to the previous estimates, ranging from 1.8
Gg CO; equivalents in 2002 and 2004 to 4.6 Gg CO. equivalents in 1995.
Wastewater handling contributed with between 15.2 and 15.7 Gg CO;
equivalents for the entire time-series.
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5

Future improvements

The project of improving the Greenlandic GHG inventory achieved all
the objectives. However, during the project some areas were identified as
potential future improvements. The future improvements are related to
further investigation on some minor sources of emissions, the possibility
of acquiring more country-specific emission factors and improvements
in some of the cross-cutting issues. The list of potential improvements is
presented below.

More country-specific CO, emission factors in the energy sector. Es-
pecially for gas/diesel oil and gasoline, that is by far the most impor-
tant sources of CO, emissions in the Greenlandic inventory.

Consider the feasibility of moving to higher tiers in the energy sector,
especially for transport.

Identify the single HFCs currently reported as an unspecified mix of
HEFCs.

Investigate potential use of N>O in Greenland and estimate associated
emissions.

Acquire actual lime consumption for agricultural lime application to
be reported under the LULUCF sector.

Obtain better data on waste amounts and composition going to solid
waste disposal on land.

Obtain better data for estimating emissions from wastewater hand-
ling.

More country-specific uncertainty estimates.

Consider the implementation of tier 2 key category analysis and tier
uncertainty estimation.

Further expand the QA /QC procedures.



6 Conclusion

The project to improve the Greenlandic GHG inventory was undertaken
due to the recommendations made by the UNFCCC review team in con-
nection with the 2008 and 2009 submissions by the Kingdom of Den-
mark.

The objective was to address all points of concern raised by the UNFCCC
review team, hereby ensuring that no potential problems were raised re-
garding the Greenlandic inventory during the review of the 2010 sub-
mission.

The project succeeded to complete all objectives and thus the Kingdom
of Denmark was able to submit a complete inventory in the full CRF
format within the deadline on April 15 2010, and to resubmit within the
requested six weeks on May 27 2010.

The improvements made to the Greenlandic GHG emission inventory
were substantial. Firstly the full CRF format was implemented signifi-
cantly increasing the level of detail. This required a large effort to adapt
the current data system and to develop the conversion procedures to
generate the xml files needed for import to the CRF Reporter. Addition-
ally there was the need for filling out notation keys for all the sectors not
occurring in Greenland.

For the cross-cutting elements of the reporting a tier 1 uncertainty esti-
mation was made. The uncertainty estimation showed a total uncertainty
of the GHG emission of 5.8 %. The GHG emission trend since the base
year has been an increase of 10.6 % and the uncertainty of the trend was
estimated to 3.2 percentage point. The relatively low overall uncertainty
is due to the low uncertainty of the CO, emission estimation and the
high share of CO. of the total GHG emissions. A tier 1 key category
analysis was made resulting in five key categories due to level in 2008
and five further key categories due to the trend. Three categories were
key for both level and trend. The majority of key categories were in the
energy sector, but the waste sector also has key categories due to level or
trend, while agriculture and industrial processes have key categories due
to the emission trend.

An important element in the reporting is to ensure the quality of the
emission estimates by implementing QA /QC procedures. Previously no
documentation of the quality procedures existed even though several
procedures were implemented. The documentation of the QA /QC pro-
cedures has been improved both on the sectoral level and on the overall
level. Additionally a number of checks were implemented in the devel-
opment of the new data files used for importing data into the CRF Re-
porter.

For the individual source sectors numerous improvements were made.

This was both related to the estimation of previously missing sources
and to refining the methodologies that had been used previously.
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The main improvements related to estimation of emissions from catego-
ries where emissions had not previously been estimated, were CO, emis-
sions from mineral products, CO, emissions from solvent and other
product use, N>O emissions from agricultural soils and N>O from
wastewater handling.

For several source categories the estimation and/or reporting method-
ologies were improved; this was the case for HFCs, where the reporting
where disaggregated according to more differentiated use categories. For
enteric fermentation and manure management tier 2 methodologies were
implemented replacing the previously used tier 1 methodology. For solid
waste disposal on land a decay model was implemented similar to the
IPCC tier 2 methodology. The calculation of emissions from open burn-
ing of waste was improved using the newest scientific literature avail-
able.

Emissions of indirect GHGs were estimated for the first time for the en-
ergy sector, industrial processes, solvent use and waste incineration.

For LULUCF CO; emissions/removals were estimated for all relevant
categories (forest land, cropland and grazing land) as well as CO emis-
sions from liming.

The KP-LULUCF inventory for Greenland was completed for all the
mandatory and elected activities and provided a very small contribution
to the reduction commitment.

The changes made to the Greenlandic GHG inventory as a result of this
project resulted in recalculations of the GHG emission of 14.3 Gg of CO»-
equivalents in 2007, which roughly corresponds to 2 % of the total GHG
emissions. The largest recalculation took place in the waste sector where
the emission of GHGs increased by approximately 16 Gg of CO. equiva-
lents in 2007. The recalculations made in agriculture decreased the GHG
emission in 2007 by approximately 2.3 Gg of CO; equivalents.

The 2010 submission for the Kingdom of Denmark under the Kyoto Pro-
tocol was reviewed in-country in the week from September 6 to 11. Dur-
ing the week the Greenlandic GHG inventory was presented and the
vast improvements were acknowledged by the UNFCCC expert review
team. There were no critical remarks on the Greenlandic GHG inventory.
It can therefore be concluded that the project achieved its objective of
improving the Greenlandic GHG inventory so that it was fully accepted
by the UNFCCC expert review team.
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Appendix 1

Summary2 table for Greenland for the year 2007 as in the 2009 submission.

SUMMARY 2 SUMMARY REPORT FOR CO, EQUIVALENT EMISSIONS Inventory 2007
Submission 2009 v2.1
GREENLAND
GREENHOUSE GAS SOURCE AND CO, | CH, | N,O |HFCs|PFCs|SF;| Total
SINK CATEGORIES CO, equivalent (Gg)
Total (Net Emissions) 649,15 | 15,37 8,77| 6,01| 0,00 0,00 679,31
1. Energy 646,18| 088 463 | | | 651,68
A. Fuel Combustion (Sectoral Approach) 646,18 0,88 4,63 \ \ 651,68
1. Energy Industries 13590 0,14 136 I 13739
2. Manufacturing Industries and Construction 51,13 0,04 0,43 ] 51,61
3. Transport 107,10 0,20 107,98
4. Other Sectors 345,04 0,49 347,61
5. Other 7,01 0,01 7,09
B. Fugitive Emissions from Fuels NO NO NO
1. Solid Fuels NO NO NO
2. Oil and Natural Gas NO NO NO
2. Industrial Processes NO,NE | NO,NE | NO,NE
A. Mineral Products NE NE NE
. Chemical Industry NO NO NO
. Metal Production NO NO NO
. Other Production NE

. Production of Halocarbons and SFg

m|mig N w

. Consumption of Halocarbons and SFg
G. Other
3. Solvent and Other Product Use

4. Agriculture
A. Enteric Fermentation

A. Solid Waste Disposal on Land
B. Wastewater Handling

EU%
)

11

I

S

B. Manure Management 4 J
C. Rice Cultivation S DR I
D. Agricultural Soils . 4 J
E. Prescribed Burning of Savannas | j
F. Field Burning of Agricultural Residues | j
G. Other ]
5. Land Use, Land-Use Change and Forestry ‘ ‘
A. Forest Land - 4 j
B. Cropland - 4 j
C. Grassland ‘ ‘ ‘
D. Wetlands ]
E. Settlements NEf A g
F. Other Land NE [ ;
G. Other NE I
6. Waste 2,71  594| 0,43 ]
==

I

]

C. Waste Incineration | 0,00 0,06 0,71
D. Other 2,07 0,01 0,37 2,46
7. Other NO NO NO NO NO | NO NO
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Memo Items:

International Bunkers

Aviation

Marine

Multilateral Operations

CO, Emissions from Biomass

Total CO, Equivalent Emissions without Land Use, Land-Use Change and Forestry

679,05

Total CO, Equivalent Emissions with Land Use, Land-Use Change and Forestry

679,31
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Appendix 2

Detailed reporting format for fuel combustion for Greenland for the year 2007 as of the 2010 submission.

TABLE 1.A(a) SECTORAL BACKGROUND DATA FOR EN-

ERGY Inventory 2007
Fuel Combustion Activities - Sectoral Approach Submission 2010 v1.4
(Sheet 1 of 4) GREENLAND
GREENHOUSE GAS SOURCE AND Aéfg}:f? QTAE A IMPL&E%«;SSION EMISSIONS
SINK CATEGORIES
Consumption co, | cH, | No | co, | cHy | NoO
(TJ) | NCV/GCV | (t/TJ) (kg/TJ) (Gg)
1.A. Fuel Combustion 9.011,96 NCV 648,87 0,06 0,01
Liquid Fuels 8.843,39 NCV 72,75 5,81 0,71 | 643,39 0,05 0,01
Solid Fuels NA,NO NCV NA,NO | NANO | NA,NO | NA,NO | NA,NO | NA,NO
Gaseous Fuels NA,NO NCV NA,NO | NANO | NA,NO | NA,NO | NA,NO | NA,NO
Biomass 99,12 NCV 135,37 | 30,00 4,00 0,00 0,00
Other Fuels 69,45 NCV 78,88 | 30,00 4,00 5,48 0,00 0,00
1.A.1. Energy Industries 1.946,85 NCV 135,80 0,01 0,00
Liquid Fuels 1.778,27 NCV 73,28 3,00 0,60 | 130,32 0,01 0,00
Solid Fuels NO NCV NO NO NO NO NO NO
Gaseous Fuels NO NCV NO NO NO NO NO NO
Biomass 99,12 NCV 135,37 | 30,00 4,00 | 13,42 0,00 0,00
Other Fuels 69,45 NCV 78,88 | 30,00 4,00 5,48 0,00 0,00
a. Public Electricity and Heat Production 1.946,85 NCV 135,80 0,01 0,00
Liquid Fuels 1.778,27 NCV 73,28 3,00 0,60 | 130,32 0,01 0,00
Solid Fuels NO NCV NO NO NO NO NO NO
Gaseous Fuels NO NCV NO NO NO NO NO NO
Biomass 99,12 NCV 135,37 | 30,00 4,00 13,42 0,00 0,00
Other Fuels 69,45 NCV 78,88 | 30,00 4,00 5,48 0,00 0,00
b. Petroleum Refining NO NCV NO NO NO
Liquid Fuels NO NCV NO NO NO NO NO NO
Solid Fuels NO NCV NO NO NO NO NO NO
Gaseous Fuels NO NCV NO NO NO NO NO NO
Biomass NO NCV NO NO NO NO NO NO
Other Fuels NO NCV NO NO NO NO NO NO
E.ni\;[ga;lllrflzcut;rreie(;f Solid Fuels and Other NO NCV NO NO NO
Liquid Fuels NO NCV NO NO NO NO NO NO
Solid Fuels NO NCV NO NO NO NO NO NO
Gaseous Fuels NO NCV NO NO NO NO NO NO
Biomass NO NCV NO NO NO NO NO NO
Other Fuels NO NCV NO NO NO NO NO NO
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TABLE 1.A(a) SECTORAL BACKGROUND DATA FOR ENERGY Inventory 2007

Fuel Combustion Activities - Sectoral Approach Submission 2010 v1.4
(Sheet 2 of 4) GREENLAND
IMPLIED
GREENHOUSE GAS SOURCE AND SINK CATEGORIES Aé’?]%lll’ll::\({'; 311; A EMISSION EMISSIONS
FACTORS
Consumption | €O, | CH,|N,0| €0, | cH,| N,0
(TJ) | NCV/GCV | (t/TJ)| (kg/TJ) (Gg)
1.A.2 Manufacturing Industries and Construction 788,19 NCV 57,77 | 0,00 | 0,00
Liquid Fuels 788,19 NCV 73,29 | 2,00 | 0,60 | 57,77 | 0,00 | 0,00
Solid Fuels NO NCV NO| NO| NO| NO| NO| NO
Gaseous Fuels NO NCV NO| NO| NO| NO| NO| NO
Biomass NO NCV NO| NO| NO| NO| NO| NO
Other Fuels NO NCV NO| NO| NO| NO| NO| NO
a. Iron and Steel 17,55 NCV 1,29 | 0,00 | 0,00
Liquid Fuels 17,55 NCV 73,28 | 2,00 | 0,60 | 1,29 | 0,00 | 0,00
Solid Fuels NO NCV NO| NO| NO| NO| NO| NO
Gaseous Fuels NO NCV NO| NO| NO| NO| NO| NO
Biomass NO NCV NO| NO| NO| NO| NO| NO
Other Fuels NO NCV NO| NO| NO| NO| NO| NO
b. Non-Ferrous Metals NO NCV NO| NO| NO
Liquid Fuels NO NCV NO| NO| NO| NO| NO| NO
Solid Fuels NO NCV NO| NO| NO| NO| NO| NO
Gaseous Fuels NO NCV NO| NO| NO| NO| NO| NO
Biomass NO NCV NO| NO| NO| NO| NO| NO
Other Fuels NO NCV NO| NO| NO| NO| NO| NO
c. Chemicals NO NCV NO| NO| NO
Liquid Fuels NO NCV NO| NO| NO| NO| NO| NO
Solid Fuels NO NCV NO| NO| NO| NO| NO| NO
Gaseous Fuels NO NCV NO| NO| NO| NO| NO| NO
Biomass NO NCV NO| NO| NO| NO| NO| NO
Other Fuels NO NCV NO| NO| NO| NO| NO| NO
d. Pulp, Paper and Print 12,25 NCV 0,90 | 0,00 | 0,00
Liquid Fuels 12,25 NCV 73,33 | 2,00 | 0,60 | 0,90 | 0,00 | 0,00
Solid Fuels NO NCV NO| NO| NO| NO| NO| NO
Gaseous Fuels NO NCV NO| NO| NO| NO| NO| NO
Biomass NO NCV NO| NO| NO| NO| NO| NO
Other Fuels NO NCV NO| NO| NO| NO| NO| NO
e. Food Processing, Beverages and Tobacco 296,53 NCV 21,74 | 0,00 | 0,00
Liquid Fuels 296,53 NCV 73,30 | 2,00 | 0,60 | 21,74 | 0,00 | 0,00
Solid Fuels NO NCV NO| NO| NO| NO| NO| NO
Gaseous Fuels NO NCV NO| NO| NO| NO| NO| NO
Biomass NO NCV NO| NO| NO| NO| NO| NO
Other Fuels NO NCV NO| NO| NO| NO| NO| NO
f. Other 461,86 NCV 33,84 | 0,00 | 0,00
Construction

Liquid Fuels 255,30 NCV 73,25 | 2,00 | 0,60 | 18,70 | 0,00 | 0,00
Solid Fuels NO NCV NO| NO| NO| NO| NO| NO
Gaseous Fuels NO NCV NO| NO| NO| NO| NO| NO
Biomass NO NCV NO| NO| NO| NO| NO| NO
Other Fuels NO NCV NO| NO| NO| NO| NO| NO
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Mining [ [ *H*‘
Liquid Fuels 189,77 NCV 73,31 | 2,00 | 0,60 | 13,91 | 0,00 | 0,00
Solid Fuels NO NCV NO| NO| NO| NO| NO| NO
Gaseous Fuels NO NCV NO| NO| NO| NO| NO| NO
Biomass NO NCV NO| NO| NO| NO| NO| NO
Other Fuels NO NCV NO| NO| NO| NO| NO| NO
Liquid Fuels 9,19 NCV 73,33 | 2,00 | 0,60 | 0,67 | 0,00 | 0,00
Solid Fuels NO NCV NO| NO| NO| NO| NO| NO
Gaseous Fuels NO NCV NO| NO| NO| NO| NO| NO
Biomass NO NCV NO| NO| NO| NO| NO| NO
Other Fuels NO NCV NO| NO| NO| NO| NO| NO

Textile - 7j
Liquid Fuels 759| NCv | 7333]200] 060 0,56 0,00
Solid Fuels NO NCV NO| NO| NO| NO| NO| NO
Gaseous Fuels NO NCV NO| NO| NO| NO| NO| NO
Biomass NO NCV NO| NO| NO| NO| NO| NO
Other Fuels NO NCV NO| NO| NO| NO| NO| NO

45



TABLE 1.A(a) SECTORAL BACKGROUND DATA FOR

ENERGY Inventory 2007
Fuel Combustion Activities - Sectoral Approach Submission 2010 v1.4
(Sheet 3 of 4) GREENLAND
AGGREGATE IMPLIED EMISSION
GREENHOUSE GAS SOURCE AND SINK ACTIVITY DATA FACTORS @ EMISSIONS
CATEGORIES Consumption co, | cH, | No | co, | cHy | NO
(TJ) |NCV/GCV | (t/TJ) (kg/TJ) (Gg)
1.A.3 Transport 1.528,09 NCV 108,99 0,01 0,00
Liquid Fuels 1.528,09 NCV 71,33 4,72 1,25 | 108,99 0,01 0,00
Solid Fuels NA,NO NCV NA,NO | NA,NO | NA,NO | NA,NO | NA,NO | NA,NO
Gaseous Fuels NA,NO NCV NA,NO | NA,NO | NA,NO | NA,NO | NA,NO | NA,NO
Biomass NA,NO NCV NA,NO | NA,NO | NA,NO | NA,NO | NA,NO | NA,NO
Other Fuels NA NCV NA NA NA NA NA NA
a. Civil Aviation 704,12 NCV 49,83 0,00 0,00
Aviation Gasoline 5,56 NCV 68,61 0,50 2,00 0,38 0,00 0,00
Jet Kerosene 698,56 NCV 70,79 0,50 2,00 4945 0,00 0,00
b. Road Transportation 483,01 NCV 34,61 0,01 0,00
Gasoline 162,18 NCV 68,61 | 20,00 0,60 11,13 0,00 0,00
Diesel Oil 300,10 NCV 73,33 5,00 0,60 | 22,01 0,00 0,00
Liquefied Petroleum Gases (LPG) NO NCV NO NO NO NO NO NO
Other Liquid Fuels 20,72 NCV 1,47 0,00 0,00
Kerosene 20,72 NCV 71,15| 20,00 0,60 1,47 0,00 0,00
Gaseous Fuels NO NCV NO NO NO NO NO NO
Biomass NO NCV NO NO NO NO NO NO
Other Fuels NA NCV NA NA NA
c. Railways NA,NO NCV NA,NO | NA,NO | NA,NO
Liquid Fuels NO NCV NO NO NO NO NO NO
Solid Fuels NO NCV NO NO NO NO NO NO
Gaseous Fuels NO NCV NO NO NO NO NO NO
Other Fuels NA NCV NA NA NA
d. Navigation 340,96 NCV 24,56 0,00 0,00
Residual Oil (Residual Fuel Oil) NO NCV NO NO NO NO NO NO
Gas/Diesel Oil 239,67 NCV 73,33 5,00 0,60 17,57 0,00 0,00
Gasoline 87,16 NCV 68,61 5,00 0,60 5,98 0,00 0,00
Other Liquid Fuels 14,12 NCV 1,00 0,00 0,00
Kerosene 14,12 NCV 71,15 5,00 0,60 1,00 0,00 0,00
Solid Fuels NO NCV NO NO NO NO NO NO
Gaseous Fuels NO NCV NO NO NO NO NO NO
Other Fuels NA NCV NA NA NA
e. Other Transportation NA NCV NA NA NA

46




TABLE 1.A(a) SECTORAL BACKGROUND DATA FOR ENERGY Inventory 2007
Fuel Combustion Activities - Sectoral Approach Submission 2010 v1.4
(Sheet 4 of 4) GREENLAND
GREENHOUSE GAS SOURCE AND SINK CATE- AGGREGATE ACTI- | IMPLIED EMIS- EMISSIONS
GORIES VITY DATA SION FACTORS
Consumption o, | cH, |[N,0| co, |cH,|N,0
(TJ) NCV/GCV | (t/TJ) | (kg/TJ) (Gg)
1.A.4 Other Sectors 4.646,18 NCV 338,81 | 0,04 | 0,00
Liquid Fuels 4.646,18 NCV | 72,92 | 7,90 | 0,60 | 338,81 | 0,04 | 0,00
Solid Fuels NO NCV NO| NO| NO NO| NO| NO
Gaseous Fuels NO NCV NO| NO| NO NO| NO| NO
Biomass NO NCV NO| NO| NO NO| NO| NO
Other Fuels NO NCV NO| NO| NO NO| NO| NO
a. Commercial/Institutional 936,90 NCV 68,49 | 0,01 | 0,00
Liquid Fuels 936,90 NCV | 73,10 | 10,00 | 0,60 | 68,49 | 0,01 | 0,00
Solid Fuels NO NCV NO| NO| NO NO| NO| NO
Gaseous Fuels NO NCV NO| NO| NO NO| NO| NO
Biomass NO NCV NO| NO| NO NO| NO| NO
Other Fuels NO NCV NO| NO| NO NO| NO| NO
b. Residential 1.746,63 NCV 127,75 | 0,02 | 0,00
Liquid Fuels 1.746,63 NCV | 73,14 | 10,00 | 0,60 | 127,75 | 0,02 | 0,00
Solid Fuels NO NCV NO| NO| NO NO| NO| NO
Gaseous Fuels NO NCV NO| NO| NO NO| NO| NO
Biomass NO NCV NO| NO| NO NO| NO| NO
Other Fuels NO NCV NO| NO| NO NO| NO| NO
c. Agriculture/Forestry/Fisheries 1.962,65 NCV 142,57 | 0,01 | 0,00
Liquid Fuels 1.962,65 NCV | 72,64 | 5,03 | 0,60 | 142,57 | 0,01 | 0,00
Solid Fuels NO NCV NO| NO| NO NO| NO| NO
Gaseous Fuels NO NCV NO| NO| NO NO| NO| NO
Biomass NO NCV NO| NO| NO NO| NO| NO
Other Fuels NO NCV NO| NO| NO NO| NO| NO
1.A.5 Other 102,66 NCV 7,50 | 0,00 | 0,00
a. Stationary NA NCV NA| NA| NA
b. Mobile 102,66 NCV 7,50 | 0,00 | 0,00
Military use
Liquid Fuels 102,66 NCV | 73,09 | 5,00 | 0,60 7,50 0,00 | 0,00
Solid Fuels NO NCV NO| NO| NO NO| NO| NO
Gaseous Fuels NO NCV NO| NO| NO NO| NO| NO
Biomass NO NCV NO| NO| NO NO| NO| NO
Other Fuels NO NCV NO| NO| NO NO| NO| NO
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IMPROVING THE GREENLANDIC
GREENHOUSE GAS INVENTORY

The project to improve the Greenlandic greenhouse gas
(GHG) inventory was undertaken due to the recommen-
dations made by the UNFCCC review team in connection
with the 2008 and 2009 submissions by the Kingdom of
Denmark. The improvements made to the Greenlandic
GHG emission inventory were substantial. Firstly the full CRF
format was implemented significantly increasing the level
of detail. For the cross-cutting elements of the reporting a
tier 1 uncertainty estimation was made. The uncertainty
estimation showed a total uncertainty of the GHG emission
of 5.8 %. A tier 1 key category analysis was made resulting
in five key categories due to level in 2008 and five further
key categories due to the trend. Three categories were key
for both level and trend. For the individual source sectors
numerous improvements were made. This was both related
to the estimation of previously missing sources and to
refining the methodologies that had been previously used.
The changes made to the Greenlandic GHG inventory as
a result of this project resulted in recalculations of the GHG
emission of 14.3 Gg of CO2 equivalents in 2007, which
roughly corresponds to 2 % of the total GHG emissions.
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