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ETF & MPGs

Paris Agreement (PA)

Implementation reflects equity & principle of common but differentiated responsibilities and
respective capabilities, in the light of different national circumstances (art. 2, para.2)

Establishes an enhanced transparency framework (ETF) for action & support (art. 13, par. 1)

‘ sl W

Pars, France

Objective: builds mutual trust & confidence & promotes
effective implementation

 with built-in flexibility

* which takes into account Parties' different
capacities | |

* builds upon collective experience R Y | Crefit upFece

Characteristics:




ETF & MPGs

Paris Agreement (PA)

Establishes an enhanced transparency framework (ETF) for [....] & [....] (art. 13, par. 1)
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[purpose of action] (art. 13, par. 5) [purpose of support] (art. 13, par. 6)

provide a clear understanding of climate change provide:
action (Convention objective (art. 2)), incl.: = clarity on support provided & received by
= clarity & tracking of progress towards achieving iIndividual Parties in the context of climate

Parties’ NDCs (art. 4) & Parties' adaptation change actions

actions (art.7) = full overview of aggregate financial support
* including good practices, priorities, needs & gaps provided, to the extent possible

\ ¢

Inform the global stocktake under Article 14
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FCCC/PA/CMA/2018/3/Add.2

Decision 18/CMA.1

Meodalities, procedures and guidelines for the transparency
framework for action and support referred to in Article 13 of
the Paris Agreement

The Conference of the Parties serving as the meeting of the Parties to the Paris
Agreement,

PA art.13(13): The CMA shall...building on experience from the Rl e B At e Comsntion it A

paragraph 2, and Article 13, including paragraphs 1, 14 and 15,
Also recalling decision 1/CP.21

arrangements related to transparency under the Convention... adopt sxemmg i .yl i xSy, el

pursuant to decision 1/CP.21, paragraph 84, will continue to support developing country
Parties, upon request, to build their institutional and technical capacity, both pre- and post-

common modalities, procedures and guidelines (MPGSs), as appropriate,

the light of their capatmes 1s reflected in the modalities, p and guidel for the

for the transparency of action and support e af s i e

1 Adopts, pursuant to Article 13, paragraph 13, of the Paris Agreement, the modalities,
d and guidel for the transp y k for action and support (hereinafter
refen'ed to as the modalities, procedures and guidelines) contained in the annex;

Also recognizing that flexibility for those developmg country Parties that need it in

2. the Subsidiary Body for Scientific and Technologi 'Adwtetoundeﬂake
the first review and update, as appropriate, of the modalr and no
later than 2028 on the basis of experience in reporting, techmral expert review and facilitative,
multilateral consideration of progress, and decides that subsequent reviews and updates will
be undertaken as and when the Conference of the Parties serving as the meeting of the Parties
to the Paris Agreement determines them to be appropriate;

3. Decides that Parties shall submit their first biennial transparency report and national
inventory report, if submitted as a stand-al ort, 1n accord: with the dalities,

As part of the Katowice Climate Package, MPGs for the ETF were P e o 3 e 4

4. Also decides that the least developed country Parties and small island developing
States may submit the information referred to in Article 13, paragraphs 7. 8, 9 and 10, of the

adopted, as contained in the annex to decision 18/CMA.1 P e i i

5 Invites Parties and, as appropriate, to
technical experts with the relevant qualifications to the UNFCCC roster of experts as referred
to in chapter VILI of the annex;

6. Requests the secretariat, in addition to the actions specified in the modalities,
procedures and guidelines, to:

(a)  Produce synthesis reports on Parties’ biennial transparency reports and
national inventory reports;

(b)  Produce an annual report on the technical expert review;
(c)  Publish Parties’ biennial transparency reports and national inventory reports,

Provide all necessary information for preparing & submitting the BTR, e et

7. Recalis that, in accordance with Article 13, paragraphs 14 and 15, of the Paris
Agreement, support shall be provided to developing country Parties for the implementation

Including the national GHG inventory report o e o e i i f b

Parties on a continuous basis;




FCCC/PA/CMA/2018/3/Add.2

Decision 18/CMA.1

Meodalities, procedures and guidelines for the transparency
framework for action and support referred to in Article 13 of
the Paris Agreement

The Conference of the Parties serving as the meeting of the Parties to the Paris
Agreement,

Flexibility for the implementation of art. 13 of the PA for those developing e s e s ot v

paragraph 2, and Article 13, including paragraphs 1, 14 and 15,
Also recalling decision 1/CP.21,

country Parties that need it in the light of their capacities is reflected in g i ooy il i G Ty, st

pursuant to decision 1/CP.21, paragraph 84, will continue to support developing country
Parties, upon request, to build their institutional and technical capacity, both pre- and post-

the MPGs
Also recognizing that flexibility for those developmg country Parties that need it in

the light of their capacities is reflected in the mod and guidel for the
transparency of action and support,

1 Adopts, pursuant to Article 13, paragraph 13, of the Paris Agreement, the modalities,

Least developed countries (LDCs) & small island developing States i e i e e

the first review and update, as appropriate, of the modalr d and guidel no

S I D S 9 ’ ' I b r r I t t t h d t t h f m t f d t t later than 2028 on the basis of experience in reporting, techmral expert review and facilitative,
ay S u I a e I r I S C re I O n e I n O r a I O n re e rre O I n ar . multilateral consideration of progress, and decides that subsequent reviews and updates will
be undertaken as and when the Conference of the Parties serving as the meeting of the Parties

to the Paris Agreement determines them to be appropriate;

13, par. 7, 8, 9 and 10 of the PA (NIR, information for tracking progress in 5 O el s i i ey ot

inventory report, if sub as a st report, in accord with the
procedures and guidelines, at the latest by 31 December 2024,

implementing & achieving NDC, information on climate change impacts & i e e b e o s s b

Paris Agreement at their discretion;

adaptation, information on financial, technology transfer & capacity- e

to in chapter VILI of the annex;

6. Requests the secretariat, in addition to the actions specified in the modalities,

building support provided, information on financial, technology transfer & P i &

(a)  Produce synthesis reports on Parties’ biennial transparency reports and
national inventory reports;

capacity-building support needed and received) e g it

(c)  Publish Parties’ biennial transparency reports and national inventory reports,
if submitted as a stand-alone report, the technical expert review reports, and the records of
Parties” facil consid, of progress on the UNFCCC website;

7. Recalis that, in accordance with Article 13, paragraphs 14 and 15, of the Paris
Agreement, support shall be provided to developing country Parties for the mlplementalmn
of Article 13 and for the building of y-related capacity of developing country
Parties on a continuous basis;
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Decision 18/CMA.1

Guiding principles reflecting relevant provisions (art. 13 PA, par. 92, 93 dec. 1/CP.21)

Building on & enhancing
existing transparency
arrangements under
Convention

Promoting
transparency, accuracy,
completeness,
consistency and
comparability

...recognizing the special

circumstances of the The importance of

LDCs & SIDS....& famh:gﬂgrtilr?wéoved
respect|ve_nat|onal transparency over time
sovereignty

Ensuring maintenance at
minimum of frequency & Avoidance of double
quality of reporting under counting

the Convention

Providing flexibility to
those developing country
Parties that need it in the

light of their capacities

Avoid duplication of
Parties’ & secretariat’s
work & undue burden

Ensuring environmental
integrity

>
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Decision 18/CMA.1 B

Meodalities, procedures and guidelines for the transparency
framework for action and support referred to in Article 13 of
the Paris Agreement

The Conference of the Parties serving as the meeting of the Parties to the Paris

Agreement,

Recalling the Paris Agreement, adopted under the Convention, in particular Article 2,
M P G S paragraph 2, and Article 13, including paragraphs 1, 14 and 15,

Also recalling decision 1/CP.21,

Recognizing that the Capacity-building Initiative for Transp A blished
pursuant to decision 1/CP.21, h 84, will conti to support developing country
Parties, upon request, to build their institutional and technical capacity, both pre- and post-
2020,

Also recognizing that flexibility for those developmg country Parties that need it in
the light of their capacities is reflected in the mod . and guidel for the
transparency of action and support,

1 Adopis, putsuanl to Article 13, paragraph 13, of the Paris Agreement, the modalities,

and ines for the y k for action and support (hereinafter
referred to as the modalities, procedums and guidelines) contained in the annex;
2. the Subsidiary Body for Scientific and Technological Advice to undertake

the first review and update, as appropriate, of the modaliti d and no
specify flexibility for those developing country e o S e
1d of p and decides that subsequent reviews and updates will
- - - - - be undemken 2s and when the Conference of the Parties serving as the meeting of the Parties
Parties that need It In the light of their e e Kt s e A

3. Decides that Parties shall submit their first biennial transparency report and national
o B inventory report, if submitted as a stand-alone report, in accordance with the modalities,

C a p aC I I e S procedures and guidelines, at the latest by 31 December 2024,
4. Also decides that the least developed country Parties and small island developing

States may submit the information referred to in Article 13, paragraphs 7. 8, 9 and 10, of the
Paris Agreement at their discretion;

5. Invites Parties and, as 1 1 I to
technical experts with the relevant qualifications to the UNFCCC roster of experts as referred
to in chapter VILI of the annex;

6. Requests the secretariat, in addition to the actions specified in the modalities,
procedures and guidelines, to:

(a)  Produce synthesis reports on Parties’ biennial transparency reports and
national inventory reports;

Scope of
reporting

(b)  Produce an annual report on the technical expert review;

. (c)  Publish Parties’ biennial transparency reports and national inventory reports,
t h e reV I eW if submitted as a stand-alone report, the technical expert review reports, and the records of
Parties” facilitative, multilateral consideration of progress on the UNFCCC website;

7. Recalis that, in accordance with Article 13, paragraphs 14 and 15, of the Paris
Agreement, support shall be provided to developing country Parties for the implementation

Reporting Reporting S e T e
frequency level of
detall




FCCC/PA/CMA/2018/3/Add.2

Decision 18/CMA.1

Meodalities, procedures and guidelines for the transparency
framework for action and support referred to in Article 13 of
the Paris Agreement

The Conference of the Parties serving as the meeting of the Parties to the Paris
Agreement,

Recalling the Paris Agreement, adopted under the Convention, in particular Article 2,
paragraph 2, and Article 13, including paragraphs 1, 14 and 15,

Also recalling decision 1/CP.21,

Recognizing that the Capacity-building Initiative for Transparency. established
pursuant to decision 1/CP.21, paragraph 84, will continue to support developing country
Parties, upon request, to build their institutional and technical capacity, both pre- and post-
2020,

Flexibility

Also recognizing that flexibility for those developing country Parties that need it in
the light of their capacities is reflected in the modalities, procedures and guidelines for the
transparency of action and support,

1 Adopts, pursuant to Article 13, paragraph 13, of the Paris Agreement, the modalities,
S a. n O t procedures and guidelines for the transparency framework for action and support (hereinafter

referred to as the modalities, procedures and guidelines) contained in the annex;

shall el

. 2. the Subsidiary Body for Scientific and Technological Advice to undertake

P 1 d ete rm I n e d the first review and update, as appropriate, of the modalities, procedures and guidelines no
ar t I e S T E R T later than 2028 on the basis of experience in reporting, technical expert review and facilitative,
multilateral consideration of progress, and decides that subsequent reviews and updates will

be undertaken as and when the Conference of the Parties serving as the meeting of the Parties

L = L ) to the Paris Agreement determines them to be appropriate;
Clearly I ndlcate the reVIeW the Party S 3. Decides that Parties shall submit their first biennial transparency report and national
inventory report, if submitted as a stand-al report, in accord with the modalities,

provision to which determination to apply proceines nd s o B st 31 D 202

4. Also decides that the least developed country Parties and small island developing

erXibiIity iS applied SuCh erXibiIity States may submit the information referred to in Article 13, paragraphs 7, 8,9 and 10, of the

Paris Agreement at their discretion;

5 Invites Parties and, as appropriate, intergovernmental organizations to nominate

concisely clarify capacity whether the Party g Tt e AR e
6. Requests the secretariat, in addition to the actions specified in the modalities,

constraints possesses the capacity o

(a)  Produce synthesis reports on Parties’ biennial transparency reports and

to implement that st cotn et

1 H (b)  Produce an annual report on the technical expert review;
provide self-determined L - - |
: . specific provision bt o A e Vel oy s ol iy
estimated time frames . o Pasties” netliative, multlaeral consideration of progress on fhe UNFCCC website:
. . Wlth out fI eXI bl I Ity 7. Recalis that, n arcordan(;e with Arm:le_ 13, paragtaphs_ 14 and 1§, of the Pe?ris
for im provements In o e 13 203 T the kit of gty sested capaciy of developing cotey
. . Parties on a continuous basis;
relation to capacity

constraints

. A @

\



FCCC/PA/CMA/2018/3/Add.2

Decision 18/CMA.1

Establishes the BTR format & timing & make reference to the GHG
Inventory principles:

O Each Party shall (=mandatory) provide a
national inventory report (NIR) in
accordance with MPGs

d The NIR may be submitted as a stand-
alone or as part of the BTR

Q Definitions of GHGI principles (TCCCA) are Nagzg%'r{”(‘@g)o'fy
those provided in 2006 IPCC GLs

1t BTR (incl. national GHG inventory) at latest 31.12.2024

Decision 18/CMA.1

Meodalities, procedures and guidelines for the transparency
framework for action and support referred to in Article 13 of
the Paris Agreement

The Conference of the Parties serving as the meeting of the Parties to the Paris
Agreement,

Recalling the Paris Agreement, adopted under the Convention, in particular Article 2,
paragraph 2, and Article 13, including paragraphs 1, 14 and 15,

Also recalling decision 1/CP.21,

Recognizing that the Capacity-building Initiative for Transparency. established
pursuant to decision 1/CP.21, paragraph 84, will continue to support developing country
Parties, upon request, to build their institutional and technical capacity, both pre- and post-
2020,

Also recognizing that flexibility for those developmg country Parties that need it in
the light of their capacities is reflected in the modalities, p and guidel for the
transparency of action and support,

1 Adopts, pursuant to Article 13, paragraph 13, of the Paris Agreement, the modalities,

and guidel for the transp y k for action and support (hereinafter
refen'ed to as the modalities, procedures and guidelines) contained in the annex;
2. the Subsidiary Body for Scientific and T hnological Advice to undenake

the first review and update, as appropriate, of the and no
later than 2028 on the basis of experience in reporting, techmral expert review and facilitative,
multilateral consideration of progress, and decides that subsequent reviews and updates will
be undertaken as and when the Conference of the Parties serving as the meeting of the Parties
to the Paris Agreement determines them to be appropriate;

3. Decides that Parties shall submit their first biennial transparency report and national
inventory report, if submitted as a stand-al report, in accord with the dalities,
procedures and guidelines, at the latest by 31 December 2024,

4. Also decides that the least developed country Parties and small island developing
States may submit the information referred to in Article 13, paragraphs 7. 8, 9 and 10, of the
Paris Agreement at their discretion;

5 Invites Parties and, as appropriate, to
technical experts with the relevant qualifications to the UNFCCC roster of experts as referred
to in chapter VILI of the annex;

6. Requests the secretariat, in addition to the actions specified in the modalities,
procedures and guidelines, to:

(a)  Produce synthesis reports on Parties’ biennial transparency reports and
national inventory reports;

(b)  Produce an annual report on the technical expert review;
(c)  Publish Parties’ biennial transparency reports and national inventory reports,

if submitted as a stand-alone report, the technical expert review reports, and the records of
Parties” facil L consid, of progress on the UNFCCC website;

7. Recalis that, in accordance with Article 13, paragraphs 14 and 15, of the Paris
Agreement, support shall be provided to developing country Parties for the implementation
of Article 13 and for the building of y-related capacity of developing country
Parties on a continuous basis;

Countries have to start their preparations (institutional arrangements,
GHGI team set up, methodological choice, data collection, etc.), ASAP




Decision 18/CMA.1| GHGI principles

Transparency: There is sufficient and clear documentation
such that individuals or groups other than the inventory

compilers can understand how the inventory was compiled -
and can assure themselveS |t meets the gOOd practice TRANSPARENCY ACCURACY COMPLETENESS ~ CONSISTENCY  COMPARABILITY

) . ) s the information Is the information Does information Is information Is information
requirements for national GHGI. Documentation and B | R | Mime T
. . d . . d d . Ch 8 R . d::cmﬁ;uwed st;pt:n:f tli(wur'mt? in the country? and guidelines?
reporting guidance is provided in Chapter 8, Reporting Srtyihel sl v
GUIdanCG and Tab|eS, Of VO|Ume 1 and N the I’eSpeCtIVG Source: Transparencyun(_jerthe Paris Agreement - A pocket guide
chapters of Volume 2-6 (see also Volume 1, Chapter 6, iorveung peaple andiheginers Rome, 2022, FAO
QA/QC and Verification)

Accuracy: The national GHGI contains neither over- nor under-estimates so far as can be
judged. This means making all endeavors to remove bias from the inventory estimates (see
especially Chapter 2, Approaches to Data Collection, and Chapter 3, Uncertainties, in Volume 1
and Volumes 2-5)

I
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Decision 18/CMA.1| GHGI principles

Completeness: Estimates are reported for all relevant

categories of sources and sinks, and gases. Geographic
areas within the scope of the national GHGI are -
recommended in these Guidelines. Where elements are TRANSPARENCY  ACCURACY  COMPLETENESS  CONSISTENCY  COMPARABILITY

. . . Is the information Is the information Does information Is information Is information
missing their absence should be clearly documented | A e
together with a justification for exclusion (see Volumes 2-5) ;&;@% e R

its pi on?

Source: Transparency under the Paris Agreement - A pocket guide
for young people and beginners. Rome, 2022, FAO

Consistency: Estimates for different inventory years, gases and categories are made in such a
way that differences in the results between years and categories reflect real differences in
emissions. Inventory annual trends, as far as possible, should be calculated using the same
method and data sources in all years and should aim to reflect the real annual fluctuations in
emissions or removals and not be subject to changes resulting from methodological
differences. (See Chapter 2: Approaches to Data Collection, Chapter 4. Methodological Choice
and Identification of Key Categories, and Chapter 5: Time Series Consistency in Volume 1)

O]
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Decision 18/CMA.1| GHGI principles

Comparability: The national GHGI is reported in a way that
allows it to be compared with national GHGI for other
countries. This comparability should be reflected In
appropriate choice of key categories (see Volume 1, Chapter
4), and in the use of the reporting guidance and tables and
use of the classification and definition of categories of
emissions and removals presented in Table 8.2 of Chapter 8,
and Volumes 2-5

o

TRANSPARENCY ACCURACY COMPLETENESS CONSISTENCY COMPARABILITY
Is the information Is the information Does information Is information Is information

clear and correct, as far as present a full picture  reported in the same provided using
understandable can be judged, of the situation way over time? agreed methods
by others not given the current in the country? and guidelines?
directly involved state of knowledge?
in its preparation?

Source: Transparency under the Paris Agreement - A pocket guide
for young people and beginners. Rome, 2022, FAO

Boi il SN (R Sl ¢ 2S sie L JORGE (N SA 11BN &R SN a 0L ADR x o,
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Decision 18/CMA.1| Methodologies

For preparing the national GHG inventory Patrties:

» shall use the 2006 IPCC GLs & any subseguent version or refinement
agreed upon by CMA

» are encouraged to use the 2013 IPCC Wetlands Supplement

fundamental differences with the Revised 1996
IPCC GLs in methodologies, data requirements
for LULUCF

0)
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Decision 18/CMA.1| IPCC Guidelines evolution
[I.fMIPCCGLs

* Agriculture and Land
Use and Change and

2006 IPCC Guidelines

* Agriculture and Land
Use and Change and

Forestry (LUCF) separate Forestry (LUCF)
sectors combined into a single
sector Agriculture,
» Only the most important Forestry and Other
activities resulting in GHG Land Use (AFOLU)

emissions/removals
« Same approach as

« Implicit assumption about GPG-LULUCF

estimating emissions and
removals only over lands
subject to human
intervention

* Retained use of
managed land

* Inclusion and
consolidation of several
previously optional
categories

* Only accounted for above-
ground biomass and soil C
pools

* Refinement of methods
and improved defaults
Source: CGE Training material for NGHGI
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Decision 18/CMA.1| IPCC Guidelines evolution

<5C Abandonment of Managed Lands

3B5 Settlements
3B6 Other Land

Settlements

-/

>/y< 3D1 Harvested Wood Products )
Harvested Wood Products Ee ALEE

Agriculture { \

GPG and Uncertainty 3A1 Enteric Fermentation ) 3A
Management ) Livestock
D )

Other Land

Soils

LUCFE LULUCF AFOLU
Land Use, Land-use Change and Agriculture, Forestry and Other
Land Use Change and Forestry Forestry Land Use
Tl (R [ MSS CURETE GPG for LULUCF 2003 2006 IPCC Guidelines
\
C‘SA Changes in Woody Biomass stocks Forest Land < >< 3B1 Forest Land )
< — e e . Cropland < >< 3B2 Cropland )
ores rassian onversion
Grassland < b( 3B3 Grassland ) > o3 e
Wetlands < b( 3B4 Wetlands )
D > D

<5D CO2 Emissions & Removals from

( 5E Other

< Harvested Wood Products

Agriculture
Land Use Change and Forestry
1996 Revised IPCC Guidelines

GPG 2000 3A2 Manure management

Yy I

( 4A Enteric Fermentation Enteric Fermentation 3C2 Liming

( 4B Manure management Manure Management 3C7 Rice Cultivation ) se

< 4C Rice Cultivation Rice Cultivation 3C4 Direct N20 from Managed Soils ) Aggregate

( 4D.Agricultural Soils D Agricultural Soils )— SCS Indirect N:O from Managed 80"9 S?,lgﬁ?éggd

( 4E Prescribed Burning of Savannas Prescribed Burning of Savannas)— SC1 Emissions from Biomass Burning) emissions
from land

3C3 Urea Application

<4F Burning of Agricultural Residues
4G Other

Burning of Agricultural Residues
ndirect N;O from Manure

Other >\ Management
C 3C8 Other )

A
yyyy

Source: CGE Training material for NGHGI




Decision 18/CMA.1

MPGs (18/CMA.1) Current MRV NC Current MRV BUR
17/CP.8 (non-Annex |) | 2/CP.17 (non-Annex |)

..shall use methods from the IPCC 9. ..may use different
gwdellnes referred to in paragraph 20. ...should methods (tiers)
make every effort to use a recommended included in the
method (tier level) for key categories (KCs) Guidelines, giving
22. ..may use nationally appropriate priority to those
methodologies if they better reflect its national ..produce the most

circumstances and are consistent with the IPCC  accurate estimates,

guidelines & ..shall transparently explain national depending on national

methods, data and/or parameters selected circumstances and the
availability of data. ..
Parties can also use
national methodologies
.. provided ...are
consistent, transparent
and well documented

Methodologies

O\"
)
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Decision 18/CMA.1

MPGs (18/CMA.1) Current MRV NC Current MRV BUR
17/CP.8 (non-Annex |) | 2/CP.17 (non-Annex )

23. ..may be unable to adopt a higher tier

0
-% method for a particular KC owing to lack of
© resources. In such cases...may use atier 1, and
S shall clearly document why the methodological
2 choice was not in line with the corresponding
© decision tree...should prioritize for future
= Improvement
24. ...is encouraged to use country-specific and  10. .. encouraged to
regional emission factors (EFs), activity data use
» (AD).. or propose plans to develop them country-specific and
™ regional EFs and AD
o for key sources or,
< where these do not

exist, to propose plans
to develop them ...

o )
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Decision 18/CMA.1

MPGs (18/CMA.1) Current MRV NC Current MRV BUR
17/CP.8 (non-Annex |) | 2/CP.17 (non-Annex )

25. .. shall identify KC for the starting year and 12. .. encouraged, to

the latest reporting year.., including and the extent possible, to
excluding LULUCF categories, using approach undertake any key
< 1, for both level and trend assessment; source analysis ..to
g flexibility—> identify key categories using a assist in developing
threshold no lower than 85 % vs 95% inventories that better
reflect their national
circumstances
26. ..should use the same methods and a
>, consistent approach to underlying AD, EFs for
2  each reported year.
% 27. ..should use ...IPCC splicing techniques ..to
‘m  estimate missing emission values resulting from
é lack of AD, EFs or other parameters ..to ensure

a consistent time series

O]
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Decision 18/CMA.1

MPGs (18/CMA.1) Current MRV NC Current MRV BUR
17/CP.8 (non-Annex |) | 2/CP.17 (non-Annex )

@ 30. ..should indicate the sources and sinks not
L considered in the GHGI for which IPCC
% estimation methods are provided, and explain
= thereasons
S
@)
&)
31. ..shall use notation keys (NKs) where 22. ...\Where numerical
0 numerical data are not available in CRTSs, data are not provided,
© indicating the reasons why emissions/removals  Parties should use the
$  are not reported NKs
()
o
S
@)
&)

o S )
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Decision 18/CMA.1

MPGs (18/CMA.1) Current MRV NC Current MRV BUR

17/CP.8 (non-Annex ) 2/CP.17 (non-
Annex )

37. .. shall use GWP values from the IPCC 5th 20. ...should use GWP

% AR...may in addition also use other metrics in from the IPCC 2nd AR
O™ which case... shall provide ..information on the
values of the metrics used and the IPCC source
39-49. ..shall report... methods, rationale for 21. ..encouraged to
their choice, assumptions, references for EFs &  report on methodologies
AD, category & gas & methodologies, EFs, AD used.. including brief
used at the most disaggregated level to extent explanation of sources of
2  possible, KCs, recalculations, uncertainty, EFs and AD. If country
=  reasons for lack of completeness, specific source/sinks are
:3)_ methodological or data gaps, QA/QC etc. used...should explicitly

describe the categories,
methodologies, EFs and
AD...are encouraged to
identify areas for further
Improvement
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Decision 18/CMA.1

MPGs (18/CMA.1) Current MRV NC Current MRV BUR 2/CP.17
17/CP.8 (non-Annex |) (non-Annex |)

57. ..shall report a consistent 7. ..shall estimate 7. ...encouraged to provide
annual time series starting from national GHGI for 1994 consistent time series back to the
o 1990; flexibility > report data for the initial NC or may years reported in previous NCs
2 covering, at a minimum, the provide data for 1990. 8. nAl Parties which have
& reference year/period for its NDC For 2nd NC, ..shall previously reported GHGI are
GEJ and, in addition, a consistent annual estimate GHGI for 2000.  encouraged to submit summary
= time series from at least 2020 The LDCs could estimate  information tables for previous
onwards their GHGI for years at submission years (e.g. for 1994
their discretion and 2000)
58. .. the LY shall be no more than
$  two years prior the GHGI
S submission; flexibility 2 LY as three
$ years prior the GHGI submission
=
|_
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Decision 18/CMA.1

MPGs (18/CMA.1) Current MRV NC Current MRV BUR 2/CP.17
17/CP.8 (non-Annex |) (non-Annex |)

.. shall report estimates of
emissions and removals for all
categories, gases and carbon
pools considered in the GHG
inventory throughout the reported
period on a gas-by-gas basis in
units of mass at the most
disaggregated level, in accordance
with the IPCC guidelines referred to
in paragraph 20 above, using the
CRTs...

completeness

Reporting of carbon stock changes & of GHG
emissions/removals is mandatory for all
categories/subcategories/C pools for which 2006 IPCC
Guidelines provide methodologies & default EFs/parameters.
Countries should consult relevant chapters of Volume 4 of 2006

IPCC Guidelines
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Reporting CSC in mineral solls

Reporting requirements in accordance with 2006 IPCC Guidelines

. Land use
Tier 1
CL GL WL SL OL
. . WL-WL L-WL
Carbon pool - GHG L-FL CL-CL LCL GL-GL L-GL PLPL LPE LFIL SL-SL L-SL OL-OL L-OL
Livine biomass Above-ground M M M= M= MPc M © Me Me M«
g Below-ground M Mo Mebc M« Mc< Mc< Me:
) Deadwood M ME M= Mce M=
Dead organic matter Litter W" M M M< M M
Soil organic matter Mineral e\ M M M M e M M I
e Organic M F. M, M M M M M* e° M N/A
HWP e . e ) M (may be assumed 0 if net carbon stock change is judged iqsigr;iﬁcant}
Fertilization ® M M. | M M .*1 M M M
: N mineralization M| M M M ot M Y
Direct T ——— v L L -
N,O Drainage M M M M*® M M
! Burning M M M L M M M M " M M M Y
g - B 3 V’ \d
Indirect Ferh]lza-tlon- M M 0‘.‘ ‘A"I‘:I M M M M
N mineralization M * NI ME M M Y
CH, Burn.ing M M M M‘;"o M ‘M‘ M M M M M
% o’
.
LI .

Is zero, namely the pool is in equilibrium

For some C pools under some land use categories, 2006 IPCC Guidelines assume net C stock change

No C gains and losses are reported under IPCC tier 1 methodology
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Carbon stock changes in solls

Why soil organic carbon (SOC) is important?

SOC (major component of soils organic matter) is the largest C stock in
most terrestrial ecosystems. Second largest C pool after oceans

SOC is crucial to soil health, fertility, affecting soil’s ability to provide
essential ecosystem services, including food, production, biodiversity &
contributing to the fight against climate change

SOM content is mainly influenced by natural factors (climate, topography,
parent material, land cover) & human intervention (land use (cultivation
practices, types of plants, etc.), management)

R o
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Carbon stock changes in solls

Why to report CSCs from soils?

= Helps in enhancing country’s GHGI = Contributes to meet international obligations
completeness, thus the GHGI quality = Learn from others, build on success and/or

= Mobilizes action for collecting data & challenges from others, share knowledge &
Information, helps to identify gaps, challenges experiences, networking

& technical/financial/research needs, and to

. . Helps in increasing ambition for climate
attract support (domestic, international) P J

targets

* Understanding SOC changes & dynamics
assists in realizing human impact & taking
proper action

Raises country’s profile in the context of the
efforts for climate change mitigation

* Informs policy-making

= Contributes to meet domestic goals &
International targets
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FCCC/PA/CMA/2018/3/Add.2

Guiding questions

Meodalities, procedures and guidelines for the transparency
framework for action and support referred to in Article 13 of
the Paris Agreement

GHG inventories must follow decision 18/CMA.1 on Modalities, procedures e e e s i o o st of e e 0 v

and guidelines for the transparency framework for action and support g Al £ g g 14

Also recalling decision 1/CP.21,

referred to in Article 13 of the Paris Agreement (MPGSs), therefore Fucoing o the Copacybildng e fr Ty, esbised

pursuant to decision 1/CP.21, paragraph 84, will continue to support developing country
Parties, upon request, to build their institutional and technical capacity, both pre- and post-
2020,

Also recognizing that flexibility for those developmg country Parties that need it in
the light of their capacities is reflected in the mod . and guidel for the
transparency of action and support,

1 Adopts, pursuant to Article 13, paragraph 13, of the Paris Agreement, the modalities,
d and guidel for the transp y k for action and support (hereinafter
refen'ed to as the modalities, procedures and guidelines) contained in the annex;

2. the Subsidiary Body for Scientific and Technological Advice to undertake
the first review and update, as appropriate, of the modalr d and guidel no
later than 2028 on the basis of experience in reporting, techmral expert review and facilitative,

multilateral consideration of progress, and decides that subsequent reviews and updates will
. be undertaken as and when the Conference of the Parties serving as the meeting of the Parties
to the Paris Agreement determines them to be appropriate;

3. Decides that Parties shall submit their first biennial transparency report and natmnal
inventory report, if submitted as a stand-al report, in accord with the
procedures and guidelines, at the latest by 31 December 2024,

) . .
O Does your country’s GHGI adhere to MPGs? ot ot B ot g oy Tl e

Paris Agreement at their discretion;

5 Invites Parties and, as appropriate, to
technical experts with the relevant qualifications to the UNFCCC roster of experts as referred

O Does the GHG inventory abide by the GHGI principles as defined in i L

6. Requests the secretariat, in addition to the actions specified in the modalities,

? procedures and guidelines, to:
2006 I I CC G LS " (a)  Produce synthesis reports on Parties’ biennial transparency reports and

national inventory reports;

(b)  Produce an annual report on the technical expert review;

Q Is the GHG inventory in accordance with the 2006 IPCC GLs? e 2 o . et o

Parties” facil consid, of progress on the UNFCCC website;

7. Recalis that, in accordance with Article 13, paragraphs 14 and 15, of the Paris
Agreement, support shall be provided to developing country Parties for the mlplementalmn
of Article 13 and for the building of y-related capacity of developing country

4 How can the GHGI be further improved? Frn o

O Is there a systematic process for developing & implementing an
improvement plan for the GHGI?
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Basic terminology

The amount of C contained in
the organic matter. It is usually
expressed in tonnes

C stock changes

Changes of carbon stock
content in a carbon pool over
time for which emissions and
removals of C dioxide, methane
and nitrous oxide correlate

()
s
2% ‘ LR . ‘_a:.;‘o e

Conversion factor used to
calculate the amount of C
stock contained in organic
matter (CF)

A reservoir, or a component of
the climate system where a GHG
or a precursor of a GHG s
stored. In particular, carbon
pools have the capacity to
accumulate and release carbon
dioxide

Activity data

Data on the magnitude of a
human activity resulting in
emissions/removals taking place
during a given period of time
(e.g., land areas)

Emission factor

Coefficient that relates the activity data
to the amount of chemical compound
which is the source of emissions. EFs are
often based on a sample of
measurement data, averaged to develop
a representative rate of emission for a
given activity level under a given set of
operating conditions

’z-‘ 35 A 1%,
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Basic terminology

Good practice

Set of procedures intended to ensure
that GHGIs are accurate in the sense that
they are systematically neither over- nor
underestimates so far as can be judged,
and that uncertainties are reduced so far
as possible. It covers choice of
estimation methods appropriate to
national circumstances, quality
assurance and quality control at the
national level, quantification  of
uncertainties and data archiving and
reporting to promote transparency

.

SOM

Includes organic carbon in mineral soils
to a specified depth chosen by the
country and applied consistently through
the time series. Live and dead fine roots
and DOM within the soil, that are less
than the minimum diameter limit
(suggested 2 mm) for roots and DOM are
included with soil organic matter where
they cannot be distinguished from it
empirically. The default depth for
mineral soil is 30 cm

Tier

Level of methodological complexity. In
the context of GHGIs three tiers are
provided. Tier 1 is the basic method, Tier
2 intermediate and Tier 3 most
demanding in terms of complexity and
data requirements. Tiers 2 and 3 are
sometimes referred to as higher tier
methods and are generally considered to
be more accurate
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Background

The land sector is made of:

O Emissions to the atmosphere caused by losses of
organic matter from terrestrial ecosystems &

1 Removals of carbon dioxide (CO,) from the
atmosphere as uptake by vegetation and stored in the
organic matter

Organic matter is composed of organic compounds that
are part of organisms such as plants and their remains. It [ Carbon (C): 45-55% Hydrogen (H): 3-5% J
) i Oxygen(0):35-45% Nitrogen (N): 1-4%

IS essentially composed of the four elements (values

present their weight in organic matter)

These elements are constituents of the three important
GHGs, that are reported in the land use sector: Carbon
Dioxide (CO,), Methane (CH,), Nitrous Oxide (N,O)

Source: 2006 IPCC Guidelines; FAO elearning academy (the
national GHG inventory for land use)
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Background

d C is the most relevant component of the organic
matter

O The amount of organic matter in an ecosystem,
regarded as a carbon stock (C Stock) is stratified
Into six so-called carbon pools

( Living Biomass:

o Table4.3,Volume 4,2006 IPCC Guidelines for Forest Land

o 0.5 forwoody biomass and 0.47 for herbaceous biomass for Grassland (page 6.29. Volume 4, 2006 IPCC Guidelines)
o 0.5 for Flooded Lands (Equation 7.10, Volume 4, 2006 IPCC Guidelines)

o 0.5 forSettlements (page 8.9, Volume 4,2006 IPCC Guidelines)

o Above-Ground Biomass (AB
LIVII1 Biomass

LlLB includes: o Below-Ground Biomass (BB

i Dead Wood (DW)
Dead Organic o Dead Wood (DW

Matter (DOM) -
includes: o Litter (LI

L .

° Soil Organic Matter (SOM

arvested Wood Products (HWP

H

A

Litter: 1 ( Dead wood:
o 0.37(from Equation 2.19, Volume 4, 2006 IPCC cadwoodt

Guidelines) o 0.50forCropland, Grassland and Settlements
(pages 5.14, 6.11, 8.21, Volume 4,2006 IPCC

o 0.4 for Cropland, Grassland and Settlements (pages Guidelines)

L 5.14,6.11,8.21, Volume 4, 2006 IPCC Guidelines) L

Zt::‘ﬂ;lr;::;eral soils: 0.58 (page 2.38, Volume 4,2006 'PCC/ Peat: Table 7.5, Volume 4, 2006 IPCC Guidelines

» To convert dry organic matter into
carbon, the 2006 IPCC Guidelines
provide default CF values for the C

pools

Source: 2006 IPCC Guidelines; FAO elearning academy (the

national GHG inventory for land use)
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Background

O Factors governing emissions/removals can be both
natural and anthropogenic and can be difficult to
distinguish between causal factors

U Inventory methods have to be operational, practical and
globally applicable while being scientifically sound ational GHG inventory for land use) 1 e

O In 2006 IPCC Guidelines the ‘'managed land’ proxy is
maintained as the approach for defining anthropogenic
GHG emissions by sources and removals by sinks as
all those occurring on land

0 GHG emissions/removals do not need to be reported
for unmanaged land in GHGI

R o
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Background

C pools exchange GHG as removals from the atmosphere through photosynthesis & as
emissions to the atmosphere through different processes, such as biochemical (decay of C
stocks) & physiochemical (fires) processes

Emissions occur as C stock losses from C pools & removals as C stock gains
C stock changes are a proxy for estimating GHG emissions/removals for land categories

Transfers (as gains or losses) of organic matter among C pools occur as a consequence of
mortality (natural & man-made) and decay, so determining C stock losses in the C pools from
which the stock is transferred & C stock gains in the pools in which the C stock is transferred

Processes and activities that emit and remove GHG from carbon pools are called sources
and sinks, respectively

Biomass is the only sink among C pools

Both, C stock gains (positive sign) and C stock losses (negative sign) are multiplied by -44/12
to convert them in CO, removals and emissions respectively (44 is the molecular weight of
CO, and 12 is the atomic weight of C)

O]
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Background

d

d

The SOM pool does not remove directly CO, from the atmosphere

The accumulation of C stocks in SOM avoids that CO, emissions would result from their
mineralization = such negative CO, emissions are counted as CO, removals

SOC stock mineralization (inverse of C stock accumulation) causes a net loss from SOM
determining both CO, & N,O (both direct and indirect) emissions

IPCC methodology distinguishes two types of soils according to its SOM content: mineral & organic
solls

CO, emissions & removals are proportional to the SOC change

In case of SOC accumulation, also N,O emissions associated with mineralization of organic matter
are avoided, however, such N,O “removals” are not counted for under tier 1 (only under tier 3)

SOC mineralization determines both C & N release as CO, & N,O emissions

N,O emissions are proportional to the C:N ratio (that determines the N content of SOM

s 2
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Background

CH,
CH, Methane
Methane
Energyrecoveryand
wastedisposal
Decay, Energy
recoveryand waste Methane
. i disposal
Fire ThelLiving Harvesting Harvested Wood
Biomass > Products
(ABandBB) (HWP)
Feedstock forlivestock
___________________________ >
Mortality
Fire TheDead Organicfertilizer fromlivestock/sewage
e C;;gsplc Decay
atter D e = - —
(DOM) - ) <
Fi TheSoil
ire Organic Decay
Matter
(SOMm)
Decay
Decay
Legend o .
. Source: 2006 IPCC Guidelines; FAO elearning academy
[— Emission(s) mmp Removal(s) . .
(the national GHG inventory for land use)
=% C Stock transfers Carbon Pools
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Background

SOC constitutes the most significant C stock in many ecosystems where the biomass
component is low (e.g. cropland) or where there is high accumulation of organic matter, like in

organic soils (e.g. peatlands)

Changes in land use

SOC changes are driven Changes in land management

Drainage/rewetting of soil

O For mineral soils, IPCC methods focus on changes in the long-term
average SOC (i.e. SOC at equilibrium)

Source: 2006 IPCC Guidelines; FAO elearning academy
(the national GHG inventory for land use)
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Background

O C stock contained at a certain point in time in a
C pool is a function of the use of the land. This
Includes the dynamic of the C stock and
therefore, the so-called long term average. The Evolution of C stocks in a afforested land
use of land includes the management practices,
as well as of natural variables (e.g. climate, soil)

Carbon saturation
- T

7’ ~
» e . .
a In add_ltlon, C pools have physical limits in their a— (; ergeC stock
capacity to store carbon known as carbon ~—_-"

saturation

C stock density (t C ha-')

Time (yr)

Source: 2006 IPCC Guidelines; FAO elearning academy
(the national GHG inventory for land use)

S ; 0! S 0) :
‘-,\ ,'Ju\\ .-M ‘_.v:.;.. & u R, SRR o AN AR \ ol M s", ’4’»3 ,” N TR .. Qaa J ‘”‘ R AL, *



Background

Overview scheme of estimating GHG
emissions/removals from mineral soils

CO, emissions and removals

SOC Losses and Gains N,O emissions
(direct and indirect)

Land-Use Changes

SOM in Mineral Soils

Management Changes

CH, emissions

Source: 2006 IPCC Guidelines; FAO elearning academy
(the national GHG inventory for land use)
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SOC CSC estimation

O The default IPCC method
(Tier 1) is based on the stock
difference method 2 N \

|
__ (80Co—=S0Co_T9) '
ACMineral_ :
|
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d Annual SOC CSC - by :

dIVIdmg total SOC diff SOC,, SOC,.1: Soil organic carbon stock at two points in time (0 and 0-T) (t C). Note that both are calculated as

between the two land uses t C ha' and then multiplied by the area of the land stratum.
T: Number of years over a single inventory period (e.g. in case the GHG inventory is compiled every two years, T
and/or management is equal to two years).

SystemS/practiceS by the time D: Transition period needed for SOM to achieve the new equilibrium after a change (by default, 20 years). D is
replaced by T if T>D.

; SOCgg: The reference C stock (t C ha™') representing the C stock level under natural vegetation, i.e. forest
penOd needed for the SOM land and unmanaged grassland, for the specific combination of climate zone and soil type.
p00| to achieve the new |0ng Fuu: Dimensionless factor used to calculate the C stock level associated with a land use category.

. Fue: Dimensionless factor used to calculate the C stock level associated with a land management regime.
term average equnlbrlum Fi: Dimensionless factor used to calculate the C stock level associated with a level of organic matter input.
A: Land ha.

SOC (20 years IPCC default) i timate. o

¢,s,i: Climate, soil, management system of practices.

c,s,i !

R

d If not any change occurs, it is
assumed that the long term
net SOC Change |S nu” Source: 2006 IPCC Guidelines; FAO elearning academy

(the national GHG inventory for land use)
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SOC CSC estimation

_ (S0Co=SO0C(o_)

ACyinerar= D Equation 2.25

~

2006 IPCC Guidelines -~ - UpdatédSQQref for Wetlands soils in 2013

~
CC Supplem land
DEFAULT REFERENCE (UNDER NATIVE VEGETATION) SOIL ORGANIC C STOCKS (SOCggr) FOR MINERAL SOILS I P u e e ntm W et a n S
(TONNES C HA™ IN0-30 cM DEPTH) -
- - TaBLES.2
Climate region HAC soils' | LAC soils* | Sandy soils’ Spodic Volcanic Wetland DEFAULT REFERENCE SOIL ORGANIC CARBON STOCKS (SOCggy) FOR WETLAND MINERAL SOILS* UNDER NATIVE
soils soils soils VEGETATION (0-30 CM DEPTH).
Boreal 68 NA 10° 117 207 146 Error (95%
Climate region tonnes C ha™ Standard conﬁder;ce Number of sites
Cold temperate, dry 50 33 34 NA 20° g deviation . B
37 interval™)
Cold temperate. moist 95 85 71 115 130 Boreal 116 94 199 6
T ) D D
Wartn temperate, dry 38 24 19 NA 70* Cold temperate. dry 87 n/a wa n/a
88 i 128 55 +17 42

Warm temperate, moist 88 63 34 NA 80 Cold temperate. moist -

Warm [ﬂnpcrme_ d_ry 74 45 +13 49
Tropical, dry 38 35 31 NA 507

Warm temperate, moist 135 101 +39 28

o : #

Tropical, moist 65 47 39 NA 70 % Tropical, dry 22 11 +4 32
Tropical, wet 44 60 66 NA 1307 Tropical. moist 68 45 *12 55
Tropical montane 88* 63% 34% NA 80* Tropical, wet 49 27 9 33

Tropical, montane 82 73 146 12

Source: 2006 IPCC Guidelines; FAO elearning academy
(the national GHG inventory for land use)
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SOC CSC estimation

_ (80Co—S0C(o_19) } S0C = (SOCREF

Equation 2.25

ACM ineral™— cs
D
N\
SOC change factor Stratification N
in mineral soils \
The land use factor is stratified by land use and crop type, taking also into consideration timing under N
Fuu specific practices.
F > The management factor is stratified by the management intensity. This varies between re!uced or full Lan d re p resentatl O n
MG tillage. 1
The organic C input factor is stratified by the amount of organic C inputs to the soil. Thil is due to crop
Fi residues and/or the addition of organic fertilizers, as manure. /
1

Forest land | Tier 1 default value for each factor (F,, Fyg, and F) = 1

Cropland 2006 IPCC GLs, table 5.5 provides a list of default values for each factor. 2013 Wetlands
Supplement, table 5.3 provides default F,, for long-term cultivation of Cropland with IWMS

Grassland 2006 IPCC GLs, table 6.2 provides a list of default values for each factor

Wetlands No SOC-change factors are provided

Settlements @ The default assumption is that mineral soils under Settlements contain 80% of the SOC of the
previous land use

Other land | The default assumption is that mineral soils under Other land do not contain any significant Cuidelines; FAG elearning

. - academy (the national GHG
SOC, l.€., SOC - O inventory for land use)

4

We i @



SOC CSC estlmatlon

_—m s s s s s s == e s e e e B

A CM ineral™ D

C.S.i : Source: 2006 IPCC Guidelines; FAO elearning academy

(the national GHG inventory for land use)

O Equation 2.25 can be implemented by using two different formulations according to
the availability of AD on land representation

R

Formulation A (Approach 1 for Activity Data Collection) Formulation B (Approaches 2 and 3 for Activity Data Collection)
Z_(SOCREF”,,. *Fry ,, *Fue.,, *F1_, .Ac.s.f) -
- -~ tﬂ9(5ﬂﬂamp fru..,, *fu.,, 'fagapl)‘
Z ( ) *dosp
Z_(SOCREFM,,. *fru.., *Fuc,,, *f1,, .Ac.s.i) c.5.p SOCREFC-_S-.P .FLUc,s,p .FMG&SJ .F‘rcw (0-T)
AC s ineral = s D D ACMineml = D
= With approach 1 for land = With approaches 2 & 3 for land
representation representation
|

= (Calculates SOC net change at the
level of total country area
(stratified by climate, soll type,
land use and management type)

Calculates SOC net change at the level of
each single unit of land, since AD allow for
the identification of changes in management
type for each single unit of land

0)
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SOC CSC estimation

Formulation A

B (50Co_grr — SOCo-1).GHG1)
ACMineral = D

[Zc,s,i,( SOCREFC i FLUC,,- ‘ FMGC,,- : Flc_,- : Ac,s,i)] o [Zc,s,i,( SOCREFCJ ‘ FLUC_,- : FMGC',- ’ Flc,i ‘ Ac,s,i)]
a D

SOCy_guar : Is the SOC at equilibrium for combination of the current land uses and management systems of practices in the
entire territory inventoried (t C).
SOC(o-1)_cHai : Is the SOC at equilibrium for the combination of land uses and management systems of practices of D years
before the inventory year in the entire territory inventoried (t C).
(SOCrer, ,* FLug;* Fmce;* Fig;* Ami)oz Is the SOC at equilibrium for the combination of current land uses and management
systems of practices in the entire territory inventoried (t C).
(SOCRgg, . * FLug;* Fmae;* Fiy® Ac.s,i)(o o Is the SOC at equilibrium for the combination of land uses an management systems of
practices of D years before the inventory year in the entire territory inventoried (t C).

D: The transition period needed for SOM to achieve the new equilibrium level after a change (by default, 20 years). D Is
replaced by T if T>D.

c is for climate zone; s for mineral soil type; i for use and management system of practices.

(0-D)

SOC at equilibrium for the combination of land uses and management systems present D years
before the inventory year are subtracted from the SOC at equilibrium of the current combination
of land uses and management systems & the result is divided by the number of years of D to
calculate the annual constant rate of SOC CSCs across the entire transition period D

Source: 2006 IPCC Guidelines; FAO elearning academy
(the national GHG inventory for land use)
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SOC CSC estimation

Formulation B
4 - S0GC, - N\ 4 SOCio-1 ~N

(SOCREFc.s,p * FLUc.l.p *Fu Geip ° F’c.(.p)o = SO0Caconver. siongsip

« S0Co_guer = SOC(o-1)_Ga1 + o7 When calculating the annual SOC change between 2 subsequent
f 2 =8)d D . . . . . .
SR A S .. S U - . - inventory years (i.e. time 0 and time 0-T), SOC .1y gng IS equivalent
(SOCREF“_F “Frog, " Frce, * F,r_,_p) : Is the SOC at equilibrium for the current land use and management system of —
| to SOC, ¢yg as calculated for year O-T

practices of one hectare of parcel p (t C ha').

S0 Caconversion: 15 the actual SOC of one hectare of parcel p when the last land use and/or management change
occurred (t C ha-'). Note that if the latest land use and/or management change occurred D years before the
current inventory year then SOCaconversion 15 €qual to SOC at equilibrium of one hectare of parcel p under current
land use and management system of practices.

S0Cy_guai : Is the actual SOC of one hectare of parcel p in the current inventory year (t C).

S0C(o-T)_cHa1: IS the actual SOC of one hectare of parcel p in the previous inventory year (t C).

T: Number of years over a single inventory period (e.g. in case the GHG inventory is compiled every two years, T is

equal to 2).
D: The transition period needed for SOM to achieve the new equilibrium level after a change (by default, 20 years).
\Qis replaced by T if T>D. / \ /

A 4

_ (80Cy grgi = SOCo-1) gHar)
ACl'hl':'ar:er'al — T

Zc,s,:’,p [[(SOCREFCM, * FLU,_..,-.p g FMGC_LP ‘ FIC‘;_p )0 - Soc@conversion“.,;p] * Ac.s.i,p]
D
S0Cy_gue: is the actual SOC of parcel p in the current inventory year T (t C) .
SO0€(-1).aucr: is the actual SOC of parcel p in the previous inventory year 0-T (t C).
(SOCREF”‘"- Frugy® Fuce,” F’ﬂ"‘v)o SOC at equilibrium for the current land use and management system of practices of one hectare of
parcel p (t C ha™').
50Caconversiongs * 1S the actual SOC of one hectare of parcel p when the last land use and/or management change occurred (t C ha™').

Note that if latest land use and/or management change occurred D years before the current inventory year then S0Caconversion 1S
equal to SOC at equilibrium of one hectare of parcel p under current land use and management system of practices and consequently

AcMim.'mi=0-
D: The transition period needed for SOM to achieve the new equilibrium level after a change (by default, 20 years). D Is replaced by

;if_b‘?; the area of parcel of land p (ha) Source: 2006 IPCC Guidelines; FAO elearning academy
R P P (the national GHG inventory for land use)
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Land representation | introduction

Land representation is the analysis undertaken to
identify & quantify human activities on land & to track
their changes over time

Deforestation Agriculture

Results in a stratification of the total country area ~— N g

Forestry

) Source: FAO e-learning course: The national GHG inventory for land use

Division of country into units of land (strata) homogeneous for a number of variables

C

Explanation of current level & dynamic of C stocks within the stratum, with the purpose of making the
GHG inventory development practicable & enhance accuracy of GHG estimates

o
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Land representation | introduction

Why land representation information is important?

$

. . . . Forest Deforestation Agriculture
When estimating GHG emissions & removals, land S i S
al‘ea InfOI‘matIOI'] |S malnly Used aS aC“Vlty data. (AD) Source: FAO e-learning course: The national GHG inventory for land use

$

Recall: AD represent the magnitude of a human activity that generates GHG emissions and/or
removals during a given period of time Forest Land

Forest Land Converted to Cropland

Cropland

C Stocks

Time

O]
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Land representation | stratification

Land is characterized by bio-physical variables and h .~ Bio-physical ~
various human activities K characteristics
— ,' Land use

Land use & management influence a variety of ecosystem

processes (e.g. photosynthesis, decomposition, etc.) that Management
practices and disturbances

affect GHG fluxes

: : - : Other category
These processes involve removing & emitting GHGs | specific variables

Human activities cover all impacts caused by human

activities including disturbances Stratum:
Unit of Land

Source: FAO e-learning course: The national GHG inventory for land use
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Land representation | stratification | climate

O stratification by climate is important because
temperature & water are the two main parameters
determining accumulation of biomass & decay of
organic matter

List of climate zones covering most managed lands

IPCC Climate Zones

B I . No Data Trapical Dry I ool Termperate Dry Polar Dry
[ ] ° I Tropical Montane [ warm Termperate Moist [l Boreal Moist
O re a War m te m pe ra‘te m O I St [ ] Trop:cal Wet [ warm Temperate Dr\,: Boreal Dr\i
I Topical Moist | Cool Temperate Moist Polar Moist
° CO | d te m pe rate d ry ° Tro p | Cal d ry Source: http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_03_Ch3_Representation.pdf#fpage=38

» Cold temperate wet “Potential data sets

https://www.ipcc-ngqip.iges.or.jp/public/2019rf/corrigendal.html

Tropical moist

« Warm temperate dry « Tropical wet

https://philipaudebert.users.earthengine.app/view/ipcc-climate-zones

- e e . oy,

https://esdac.jrc.ec.europa.eu/content/support-renewable-enerqy-
\ dlrectlve#tabs 0-description=1

\
|
|
|
|
|
|
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https://www.ipcc-nggip.iges.or.jp/public/2019rf/corrigenda1.html
https://philipaudebert.users.earthengine.app/view/ipcc-climate-zones
https://esdac.jrc.ec.europa.eu/content/support-renewable-energy-directive#tabs-0-description=1

Land representation | stratification | ecological zone

O stratification by ecological zone is important since
woody biomass is the 2" largest terrestrial C pool
after soill

O IPCC uses the FAO Global Ecological Zone
(GEZ) classification

List of GEZ
B Tropical rainforest I Subtropical humid forest . vele s e Equor 15000000
F, ot A, o P Gonls o,
B Tropical most deciduous forest BN Subtropical dry forest e, oy |
L Tropical dry forest sy btropical steppe Source: https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_04_Ch4_Forest_Land.pdf#tpage=9
Tropical shrubland Subtropical desert
Tropical desert Bl Subtropical mountain systems . — — — = @ @ — — = = = = = = N
I Tropical mountain systems { Potential data sets l
I Temperate oceanic forest I Boreal coniferous forest | |
https://www.fao.org/3/ap861e/ap861e00.pdf
I Temperate continental forest I Boreal tundra woodland I :
Temperate steppe Boreal mountain systems : https://data.apps.fao.org/map/catalog/srv/eng/catalog.search#/meta |
Temperate desert N data/2fb209d0-fd34-4e5e-a3d8-a13c241eb61b ;
B Temperate mountain systems [ Polar TTT-T- T T T T - T T - oo ossmmommmm e mm e -

()
s
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https://www.fao.org/3/ap861e/ap861e00.pdf
https://data.apps.fao.org/map/catalog/srv/eng/catalog.search#/metadata/2fb209d0-fd34-4e5e-a3d8-a13c241eb61b

Land representation | stratification | soil type

d nan Y

O stratification by soil type is important because soill
contains the largest portion of terrestrial C stocks
In SOM carbon pool

0 2006 IPCC Guidelines classify country’s soils in
default types derived from the World Harmonized
Soil Database

B Orcanic B spodic Soils
Mineral soils Organic soils Sandy Soils B High Activity Clay Soils
, . etland Soils ow Activity Clay Soils
. \ . B Wetland Soil Low Activity Clay Soil
: ' J o olcanic Soils ther Areas
B volcanic Soil Other A

Source: European Commission: Soil Projects, Support to Renewable Energy Directive

7z N\

Potential data sets \
. |
https://esdac.jrc.ec.europa.eu/content/support-renewable-energy-
|

|

|

directive#tabs-0-description=1

http://webarchive.iiasa.ac.at/Research/LUC/External-World-soil-
\ database/HTML/ /
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https://esdac.jrc.ec.europa.eu/content/support-renewable-energy-directive#tabs-0-description=1
http://webarchive.iiasa.ac.at/Research/LUC/External-World-soil-database/HTML/

Land representation | stratification | land use

A Stratification by land use is one of the most laborious steps in e
land representation

It requires national data

J The more detailed data available, the more detailed
stratification can be applied

0 2006 IPCC Guidelines as applied through MPGs require that
countries stratify their land for the following

» Managed & unmanaged land

SIX I PCC top-level (maln) |and use Categorles Source: FAO e-learning course: The national GHG inventory for land use

>
» History of land use
>

Land conversion categories

o

@ . of X TN DT AN



Land representation | stratification | land use

Area quantification
& tracking over time,
in order to maintain

Managed land Unmanaged land
consistency in area

________________________

2006 IPCC GLs
maintain the

accounting (since
land-use changes
occurs)

A 4
= Forestland v
Ccurentianduses | |+ Cropland - Forestlnd |
. changes in use over - = Grasslan = Grasslan -  urrentcover
] time i = Wetlands = Wetlands Commm o D |
=  Settlements = Qther land
= Qther land

Source: 2006 IPCC Guidelines; FAO elearning academy
(the national GHG inventory for land use)
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Land representation | stratification | land use

Can countries apply their own country specific land use definitions?

YES

» a hierarchy must be established among the country specific definitions (Forest land,
Cropland, Grassland, Settlements, Wetlands, Other land)

» Country specific definitions need to cover the entire range of land uses represented in
the country’s territory & avoid mixing areas with very different C stocks and C stock
dynamics together in the same category

» When country-specific definitions are based on land cover classes, they need to be
reconciled with IPCC land use categories

» Definitions must be applied consistently across space & time

(4)
S 0
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Land representation | stratification | land use

land under conversion in the new land use category
(conversion within the last 20 years) ° ©

R

IPCC
default

Differentiation of land use categories according to their
history of use is very important when selecting the
appropriate methodology for estimating GHG
emissions/removals

Different C stock levels & dynamics in C stock changes
occur between those two subcategories

s

land remaining in the same land use category
(no conversion in the last 20 years)

Source: FAO e-learning course: The national GHG inventory for land use

Land remaining in a land use category for more

than 20 years

Forest Land Remaining Forest Land

Land converted to a new category in the last 20
years 20 years

Land Converted to Forest Land

Grassland Remaining Grassland

Land Converted to Grassland

Cropland Remaining Cropland

Land Converted to Cropland

Wetlands Remaining Wetlands

Land Converted to Wetlands

Settlements Remaining Settlements

Land Converted to Settlements

Other Land Remaining Other Land

Land Converted to Other Land

o ;)




Land representation | stratification | land use

land under conversion in the new land use category IPCC
(conversion within the last 20 years) ° © default

ame

land remaining in the same land use category
(no conversion in the last 20 years)

8¢ %% 3%
A

Information on historical land use is needed.

It allows the application of different CSCF according to different types

of conversion. If the land use has not changed in the last 20 years, the

land is reported under the category “Land remaining under the same

land use.” If the land use has changed in the last 20 years, the land is

reported under the category “Land converted to the new land use”
and in the relevant subcategory

Source: FAO e-learning cours inventory for land use

Differentiation ¢
history of use I

Forest Land Remaining Forest Land Land Converted to Forest Land

nd converted to a new category in the last 20
ars 20 years

appropriate methodology for estimating GHG
emissions/removals

Different C stock levels & dynamics in C stock changes
occur between those two subcategories

oy

0!
-,

LW, ‘ X

Grassland Remaining Grassland

Land Converted to Grassland

Cropland Remaining Cropland

Land Converted to Cropland

Wetlands Remaining Wetlands

Land Converted to Wetlands

Settlements Remaining Settlements

Land Converted to Settlements

Other Land Remaining Other Land

Land Converted to Other Land

0!
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Land representation | stratification | land use

land under conversion in the new land use category

(conversion within the last 20 years)
— : T ———

2
-

i - « -

Source: FAO e-learning course: The national GHG inventory for land use

Differentiation of land conversion subcategories
according to the previous land-use

In total 30 land-use change sub-categories

u . -
! @’ ¢
By Y ‘ ,\ 2% *- L LLE ‘_a:.;.o s N W X ST R RN It [} , é

)

Cropland Forest land

Grassland

§ ’ sj‘,

Cropland converted to Forest land

Grassland converted to Forest land

Wetland converted to Forest land

Settlements converted to Forest land

Other land converted to Forest land

Forest land converted to Cropland

Grassland converted to Cropland

Wetland converted to Cropland

Settlements converted to Cropland

Other land converted to Cropland

Forest land converted to Grassland

Cropland converted to Grassland

Wetland converted to Grassland

Settlements converted to Grassland

Other land converted to Grassland

0!
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Land representation | stratification | other variables

Stratification by management system/practices

O n Ia'n d IS a p rIOXy for th e eXpeCted Ievel & Management system of practices C pools for which C stocks changes and associated emissions need to be estimated at Tier 1
1 Management of Natural Forest Biomass (LB), Harvested Wood Products (HWP)
dyn am IC Of C StOC kS Managed Forest Plantation Biomass (LB), Harvested Wood Products (HWP)
Improved Grassland Soil Organic Matter (SOM)
Annual Crop Management Soil Organic Matter (SOM)
It can be used as a further level of land e et oot oot e (S0
. . Drainage/Rewetting Soil Organic Matter (SOM)
Stra“ﬁcat' O n Tillage Soil Organic Matter (SOM)
Peat Extraction Soil Organic Matter (SOM)
. . . Prescribed Burning Biomass (LB), Dead Organic Matter (DOM)
Stratification by management system is OngancFertzaton il rganc Mater (soM

required especially for the SOM pool

Stratification by disturbance regime

Additional level of stratification can be added according to data availability (e.g. crop/tree species)

R o
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Land representation | methodological approach

IPCC provides three methodological approaches for land representation

Approach 1 Approach 2 Approach 3

* land use/management
categories are identified & * land use/management
o * land use/management : _ =
areas quantified : : o categories are identified
categories are identified o
land use/management o and areas quantified
: and areas quantified
changes between categories * land use/management
. . - * land use/management : -
are neither identified nor : o changes are identified and
o : - changes are identified and , o
quantified (spatially-explicit . o their areas quantified
: their areas quantified
data are not available) e areas of changes are
e areas of changes are not _ o
Net area change of each : - spatially-explicit tracked
spatially-explicit tracked ,
Elle use/management . over time
: over time
category over time are
quantified

:g..‘"-l -
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Land representation | methodological approach

O The choice of the approach depends on the availability of data over time and space

O Approach 1: when data do not allow land use/management conversions identification

O Approaches 2/3: when data allow land use/management conversions identification between
two consecutive inventory years

O Approaches are applied to classify the territory according to the stratification scheme applied &
to quantify the area of each unit of land

O A combination of approaches can be used to better adapt to data availability over time and
space. Although, to ensure consistency of land representation, each unit of land identified must
be reported with the same approach across the entire time series

O The most efficient tactic to build a consistent land representation is to apportion the land in
macro-units of land homogeneous for climate, ecological zone and soil and to build a land
representation for each of the macro-units

O]
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Land representation | methodological approach

0 The GHG inventory is composed of a number of annual estimates (time series), thus the land
representation is expected to provide area information (AD) for the entire time series

1 kha

-~

O The area of land use categories are quantified over time (just ‘land remaining in same land use category’)

0 The land use changes are not identified (only net area changes are quantified), e.g. between 1990 and
1991 approach 1 does not report any conversion

T ~
- / Approach 1

- - ——————

~




Land representation | methodological approach
S Approach2

0008

O Provides gross land use conversions (i.e. area losses & gains) between 2 points in time

-

N e e e - ——

O Emission/removal factors can be applied to reflect different rates of change in C stocks according to the
land use categories (previous and current) of the unit of land under conversion

O Area information can be organized in land use change matrix

)
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Land representation | methodological approach

Approach 2

FL 1 0 0 1 FL 0 0 1 1 FL 0 0 1 1
CL 0 1 0 1 CL 0 1 0 1 CL 1 0 0 1
GL 0 0 1 1 GL 1 0 0 1 GL 1 0 0 1
Area at the Area at the Area at the
end of year 1 1 1 3 end of year 1 1 1 3 end of year 2 0 1 3

O Provides gross land use conversions (i.e. area losses & gains) between 2 points in time

U Emission/removal factors can be applied to reflect different rates of change in C stocks according to the
land use categories (previous and current) of the unit of land under conversion

O Area information can be organized in land use change matrix

0
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2O M (SRR [Vl S




Land representation | methodological approach

O Data provide fully spatially-explicit information on the
use/management of each unit of land over the entire time
series. So, it is capable to track over time each land
converted L 1990

Approach 3

1991 1992

O Similar to approach 2, data may be obtained through
sampling or wall-to-wall mapping techniques or a
combination of the two methods

O Emission/removal factors can be chosen to reflect
different rates of change in carbon stocks according to the
history of each tracked unit of land

O Although Approach 3 may be illustrated by means of land
use and land use change matrices, Geographic
Information Systems are likely needed to track across time
each single unit of land

0
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Land representation | methodological approach

O Atime series is composed by a number of tables corresponding to the number of years for which the land
representation is built plus 19 (when the IPCC default 20 years transition period is applied)

0 When a change occurs, it must be reported cumulated for 20 years in the respective land conversion category
(e.g. FL->CL). Therefore, to accurately report the starting year areas for converted land, areas converted in that
year plus the areas converted in the previous 19 years are needed (e.g. in the year 2005, the area reported in the

conversion category “Forest land converted to Cropland” is the area of forest land converted to cropland over the
entire time period 1986-2005)

L To construct a consistent time series for the years before the starting year of the inventory, alternative data
sources may be utilized (e.g., dataset on authorization of deforestation, dataset on afforestation) & proxies (e.g.,
use of the same conversion type(s) observed in the inventory period for the years before the starting year)

0!
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Land representation | MPGs principles

The data collection & analysis system (including land classification) should respect the guiding principles
of MPGs to ensure quality of data outputs (i.e. the land representation) & sustainability of operations

O Transparent: Related documentation is sufficient, data sources, definitions, methodologies &
assumptions are clearly described, such that individuals other than the inventory compilers can
understand how the land representation was developed & are confident it meets good practice

O Accurate: The GHG estimates are neither over- nor under-estimated so far as can be judged, and are
free of bias

0 Complete: All land area within the country is represented
0 Consistent: Capable of representing categories/subcategories/ subdivisions consistently across time
0 Comparable: Categories are suitable to be aggregated according to the IPCC default categories

The data collection & analysis system should also be adequate in that is capable of representing all land
use categories & associated subcategories/subdivisions

0!
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Land representation & SOC changes | challenges

Every country has its own challenges, gaps, constraints

Challenges Possible solutions

O Internal coordination (many times data exist,

- Activity data availability (e.g., land uses, statistical services, research, expert judgment, etc.)

land-use changes, land management, land-
management changes) O Setting up proper/sustainable data collection

_ systems, improve existing systems
O Soil-related data (e.g. SOC content, SOC

reference values, stock change factors) O Networking (internally, externally)
a Limited familiarity with 2006 IPCC GLs 0 2006 IPCC GLs provide information for tier 1
O Limited resources O Internal collaboration between experts, institutions
a ... Q Prioritize actions. Follow a step-by-step approach

Prioritize actions, follow a step-by-step approach. What is important is to start...
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N,O emissions (direct & indirect)

d N,O is produced naturally in soils through microbial processes of nitrification, denitrification

 Main controlling factor - N availability in the soil (depends on N inputs, including N released
from mineralization of SOM)

d Direct & indirect emissions of N,O from managed soils occur

O N inputs include: Synthetic and organic fertilizer & N mineralisation associated with land use
and/or management change

d Direct N,O emissions from mineral soils are estimated when SOM is lost through oxidation,
due to land-use or land management changes and this loss is accompanied by a
mineralisation of N (Fgo)

O Indirect N,O emissions occur through 2 pathways: volatilisation & leaching/runoff. Under tier 1,
only indirect N,O emissions from N leached resulting from mineralization of SOM associated
with land use/management changes

0
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N,O emissions (direct & )

I TABLE11.1
I - DEFAULT EMISSION FACTORS TO ESTIMATE DIRECT N, O EMISSIONS FROM MANAGED SOILS
— e = . Equation 11.1
: N 20 Nem Issions FS oM EF] Emission factor Default value Uncertainty range
I == | EF; for N additions from mineral fertilisers, organic
- - amendments and crop residues. and N mineralised from 0.01 0.003 - 0.03
v v - — mir}eral soil as a result of loss of soil carbon [kg N,O-N (kg ’ ’ o
I - N
ACtiVity EmiSSion - EF;pg for flooded rice fields [kg N,O-N (kg N)™] 0.003 0.000 - 0.006
Datp Factor
I
I
I
| 1 » To convert kg of N,O-N emissions into tonnes of
; Fsom = Z ACwmineratLu #5 N 1000 Equation 11.8 e h It of i d
LSRR N,O emissions, the result of equation 11.1 needs

‘ LU 3
]‘”7_“>7 o B oo B e e B e e e am o - = _3
Fsom: The net annual amount of N mineralised in mineral boils as a result of loss of SOC associated with change to be mu ltl pl Ied by 44/28 and by 10

in land use and/or management system of practices, kg N.

ACyinerarLy: SOM oxidised in mineral soils as a consequerle of land use and/or management change. This term is

calculated by applying the methodology described in pre'ious slides for estimating SOC changes, t C.

R: The C:N ratio of the soil organic matter. I

The IPCC default value is 15 for forest land/grassland
conversion to cropland & 10 for management changes in
cropland

Source: 2006 IPCC Guidelines; FAO elearning academy
(the national GHG inventory for land use)
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N,O emissions ( & Indirect)

N0 =N = |Fsom * Fracugacncy || EFs Equation 11.10 O Input data needed are AD, leaching fraction and EF
- W d Fgoy is the same calculated for direct N,O emissions
Ac ’vity Emission  ~ -
Data Factor ~

N,0, —N: Annual amount of N,O-N produceﬁ from leaching and runoff of N released #oméOM mineralized, as
consequence of land use and/or managemenj change, in regions where leaching/runoff occursTkg.NZO«»N yro.
Frac \gacu-uy: Fraction of all N mineralised from SOC losses in mineral soils, associated with changes oland use and/or
management change, that is leached and rufioff, kg N (kg of N additions) -' (Table 11.3). ~
EF : emission factor for N,O emissions frorF N leaching and runoff, kg N,O-N(kg N leached and runoff) -' (T;SIﬂ.g).

~

I ~ .
~
I ~
~
S
Leaching fraction ~
kg N (kg N additions or Used for >
deposition by grazing animals)-' TABLE 11.3
N losses by leaching / runoff for DEFAULT EMISSION, VOLATILISATION AND LEACHING FACTORS FOR INDIRECT SOIL N>O EMISSIONS
Fracigacu-w) regions where soil water-holding | 0.30
capacity is exceeded
Default Uncertainty
Factor *
value range
. . 1 0.0005 -
EF5 [leaching/munoft]. kg NoO-N (kg N leaching/runoff) 0.0075 0.025

Source: 2006 IPCC Guidelines; FAO elearning academy
(the national GHG inventory for land use)
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CH, emissions

d CH, emissions from mineral soils occur on Inland Wetland Mineral Soils (IWMS) that are
rewetted (e.qg., for cultivation of crops)

d Management activities that alter the water table on lands containing IWMS can impact CH,
emissions

O IWMS are aquic soils (USDA) or gleysols (World Reference Base), having restricted drainage,
leading to periodic flooding and anaerobic conditions

d Only 2013 IPCC Wetlands Supplement provides default methodology for estimating CH,
emissions from IWMS

d Recall that CH, emissions from rice cultivations are reported under the agriculture sector

d IWMS might occur in any of the six land-use categories

Source: 2006 IPCC Guidelines; FAO elearning academy
(the national GHG inventory for land use)
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CH, emissions

1
‘ 12013 IPCC Supplement on
¢ | Wetlands, chapter 5, Equation 5.1

_

Activity Pata Emission Factor

~
CHy4-jwws: Annual CH, emissions frojn managed lands o™MWMS where management activities have
raised the water table level to or abgve the land surface, kg CHayr'.
Awwms: Total area of managed lands With mineral soil where the water table level has been raised, ha.

EFcy,-1wms: Emission factor from m?naged lands with mineral soil where water table level has been TABLES.4
raised, kg CH, ha-' yr' (Table 5.4 of 2013 IPCC Supplement on Wetlands). ~ ~ DEFAULT EMISSION FACTORS FOR CH, FROM MANAGED LANDS WITH IWMS WHERE WATER TABLE
c: Climate region. | ~ ~ LEVEL HAS BEEN RAISED
~ EF : .
l ~ ~ Climate Region CRIS 95% Confidence Interval® Numbt"l of
. ~ ~ (kg CH, ha yr’l) Studies
Land representation ~ o | Boral 76 768 r
~ Temperate 235 +108 21
Tropical 900 +456 18
AThe 95% confidence interval is calculated from the mean, standard deviation, and the critical values of the t distribution, according to the
= = degrees of freedom These are not expressed as a percentage of the mean.
O The area of managed lands with IWMS or dry mineral A,
1 1 This study (Bridgham ef al.. 2006) is a synthesis of studies; see publication for details.
soil, where water table level has been raised, should o el 2009 s o e s e pblcsion for e

be stratified by climate region

Source: 2006 IPCC Guidelines; FAO elearning academy
(the national GHG inventory for land use)
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national inventory
document

common reporting
tables

National inventory report

Reporting GHGIs under the ETF

Al current reporting
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Reporting GHGIs under the ETF

Indispensable
element of a
national
GHGI

GHG
emissions/removals Descriptive information
guantitative on GHG inventory
iInformation

[4)
* 0)
b b d Wbl L S ¢ k.Aaa-.O_ g i B i SR E o;.aa b .

O]



Reporting GHGIs under the ETF

To put it simply:

v'CRTs: a set of standardized tables that Parties must use which accompany
the NID. Contain the ‘numbers’

v NID: the national report document. Contains all related information about
how the numbers are produced (together with additional information)

v Developed Parties have long-lasting experience vs developing Parties in
common format tables reporting because of the CRF tables currently used

W, A 1)
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Reporting GHGIs under the ETF

O Dec. 18/CMA.1 (par. 12(a)), requests SBSTA to develop according
to MPGs

common reporting tables for the electronic reporting of the
information referred to in chapter Il of the annex, taking into
account the existing common reporting formats (CRFs)

CRTs have been adopted through decision 5/CMA.3 (COP 26)

https://unfccc.int/documents/311076

o

o

O]

ADVANCE VERSION

United Nations FCCCracmanoinoadaz

Fromework Convention on Distr - General
Climate Chenge 8 March 2022

Onginal: English

Conferen

ce of the Parties serving as the meeting

of the Partics fo the Paris Agreement

Contents

Report of the Conference of the Parties serving as the
meeting of the Parties to the Paris Agreement on its
third session, held in Glasgow from 31 October to

13 November 2021

Addendum
Part two: Action taken by the Conference of the Parties serving as the
meeting of the Parties to the Paris Agreement at its third session

Decisions adopted by the Conference of the Parties serving as
the meeting of the Parties to the Paris Agreement

Dactsion Page
SCMA3 idance for icnalizing the modaliti Suses and guidelines for the
enhanced transparency framework referred to 1 Armcle 13 of the Pans
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https://unfccc.int/documents/311076

Reporting GHGIs under the ETF

WHAT ARE NOT CRTs?

TABLE 5.C SECTORAL BACKGROUND DATA FOR WASTE rentory 2019
Incineration and open burning of waste sion 2021 v1
1 1 Sheet 1 of 1

» They are NOT a GHGI estimation tool (Shect ol i

GREENHOUSE GAS SOURCE AND ACTIVITY DATA | IMPLIED EMISSION FACTOR EMISSIONS

SINK CATEGORIES R e
Gociwerictors o | cn | w0 | co | [ wo
(kt wet weight) (kg/t waste) {kt)

1. Waste Inci it 01.36 351.78 0.06 0.14 5041 0.01 0.01
Biogenic " 4835 369.56 0.06 017 18.24 0.00 0.01
Municipal solid waste 48.335 369.36 0.06 0.17 18.24 0.00 0.01
. . . . Other (please specify I Mid NO NO NO NO NO NO NO
» They are tables in which Parties report their already e 1 7| s
. . . Other (please s_pxﬂ}"' NO NO NO NO NO NO NO
estimated GHG emissions/removals, and related - e
. . Municipal solid waste 541 NA NE| NE NA NE| MNE
Information T B T
Non-hiogeni 341 03500] NONE| NONE s06] NONE| NONE
Municipal solid waste 541 935.00 NE NE 3.06 NE NE
Other (please specifil NO NO NO| NO NO NO| NO

Note: Only emissions from waste incineration without energy recovery are to be reported under the wasts sector. Emissions from incineration with snsrgy

' The CO, emissions from combustion of biomass ls (2.g. paper, food and wood waste) contained in the waste are biogenic emissions and should not be
VIf data are available, Parties are encouraged to report at the disaggregated level available from the pre-defined drop-down menu. Furthermore, Parties are
encouraged to the extent possible to use the pre-defined category definitions rather than to create similar categories. This ensures the highest possible degree of
“VIf data are available, Parties are encouraged to report at the disaggregated level available from the pre-defined drop-down menu. Furthermore, Parties are
encouraged to the extent possible to use the pre-defined category definitions rather than to create similar categories. This ensures the highest possible degres of
! This category includes lubricants, solvents and waste oil. Unless fossil liquid waste is included in other types of waste (z.g. industrial or hazardous waste),

Documentation box:

+ Parties should provide detailed explanations on the waste sector in Chapter 7: Waste (CRF sector 3) of the national inventory report (NIR). Use this

+ Parties that use country-specific models should provide a reference in the documentation box to the relevant section in the NIR. where these models are

= Provide a refe lﬂﬂnmlevaﬂlwcﬁmnfﬂnmin‘rwﬁcuhr“dlhwdmttemmlnf' i d waste (specify whether the reporied data relate to
D ion box




Reporting GHGIs under the ETF

WHY CRTs?

» Their “common” characteristic ensures comparability
of reported information among countries

» All countries should report the same information in the
same way (e.g., source/sink categorization) & with the
same allocation following specific rules as defined by
the CRTs’ structure and the relevant decisions

TABLE 5.C SECTORAL BACKGROUND DATA FOR WASTE rentory 2019
Incineration and open burning of waste sion 2021 v1
(Sheet 1 of 1) ITALY
GREENHOUSE GAS SOURCE AND ACTIVITY DATA | IMPLIED EMISSION FACTOR EMISSIONS
SINK CATEGORIES mt of wastes
incinerat
women | €0 | [ no [ co | am | o
(kt wet weight) (kg/t waste) (izt)

1. Waste Incinerati 9136] 35178 0.06) 0.14 50.41 0.01 0.01
Biogenic ¥ 49335 369.56 0.06 0.17 18.24 0.00 0.01
Municipal solid waste 4933 369.56 0.06 0.17 18.24 0.00 0.01
Other (please specify) ! NO NO NO NO NO NO NO
Non-biogeni 201 120000 0.06 0.10 5041 0.00 0.00
Municipal solid waste 4201 1200.00 0.06 0.10 5041 0.00 0.00
Other (please specifi) NO NO NO NO NO NO NO
2. Open burning of waste 863,58 5.86 252 0.06 5.06 217 0.05
Biogenic ¥ 838.16 NA 253 0.06 NA 217 0.05
Municipal solid waste 541 NA NE| NE NA NE| NE
Other (please specifi) 85275 NA 255 0.06 NA 217 0.05

agricultural waste 83273 NA 255 0.06 NA 217 0.05
Non-biogeni 541 935.00] NONE| NONE 506 NONE[ NONE
Municipal solid waste 541 935.00 NE| NE 5.06 NE| NE
Other (please specify) NO NO NO NO NO NO NO

Note: Only emissions from waste incineration without energy recovery are to be reported under the wasts sector. Emissions from incineration with snsrgy

' The CO, emissions from combustion of biomass ls (2.g. paper, food and wood waste) contained in the waste are biogenic emissions and should not be
VIf data are available, Parties are encouraged to report at the disaggregated level available from the pre-defined drop-down menu. Furthermore, Parties are
encouraged to the extent possible to use the pre-defined category definitions rather than to create similar categories. This ensures the highest possible degree of
“VIf data are available, Parties are encouraged to report at the disaggregated level available from the pre-defined drop-down menu. Furthermore, Parties are
encouraged to the extent possible to use the pre-defined category definitions rather than to create similar categories. This ensures the highest possible degres of
! This category includes lubricants, solvents and waste oil. Unless fossil liquid waste is included in other types of waste (z.g. industrial or hazardous waste),

Documentation box:

+ Parties should provide detailed explanations on the waste sector in Chapter 7: Waste (CRF sector 3) of the national inventory report (NIR). Use this

+ Parties that use country-specific models should provide a reference in the documentation box to the relevant section in the NIR. where these models are

= Provide a refe to the relevant section of the NIR, in particular with regard to the amount of inci d waste (specify whether the reporied data relate to

D ion box I
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Reporting GHGIs under the ETF

WHY CRTs?

» documentation boxes (background information and
references to NID for additional information)

» space for reporting memo items and data: not added
to emissions/removals totals (e.g. international
bunkers, CO, emissions from biomass combustion in
Energy, N,O indirect emissions from sectors other
than Agriculture and LULUCF)

TABLE 5.C SECTORAL BACKGROUND DATA FOR WASTE rentory 2019
Incineration and open burning of waste sion 2021 v1
(Sheet 1 of 1) ITALY
GREENHOUSE GAS SOURCE AND ACTIVITY DATA | IMPLIED EMISSION FACTOR EMISSIONS
SINK CATEGORIES mt of wastes
incinerat
women | €0 | [ no [ co | am | o
(kt wet weight) (kg/t waste) (izt)

1. Waste Incinerati 9136] 35178 0.06) 0.14 50.41 0.01 0.01
Biogenic ¥ 49335 369.56 0.06 0.17 18.24 0.00 0.01
Municipal solid waste 4933 369.56 0.06 0.17 18.24 0.00 0.01
Other (please specify) ! NO NO NO NO NO NO NO
Non-biogeni 201 120000 0.06 0.10 5041 0.00 0.00
Municipal solid waste 4201 1200.00 0.06 0.10 5041 0.00 0.00
Other (please specifi) NO NO NO NO NO NO NO
2. Open burning of waste 863,58 5.86 252 0.06 5.06 217 0.05
Biogenic ¥ 838.16 NA 253 0.06 NA 217 0.05
Municipal solid waste 541 NA NE| NE NA NE| NE
Other (please specifi) 85275 NA 255 0.06 NA 217 0.05

agricultural waste 83273 NA 255 0.06 NA 217 0.05
Non-biogeni 541 935.00] NONE| NONE 506 NONE[ NONE
Municipal solid waste 541 935.00 NE| NE 5.06 NE| NE
Other (please specify) NO NO NO NO NO NO NO

Note: Only emissions from waste incineration without energy recovery are to be reported under the wasts sector. Emissions from incineration with snsrgy

' The CO, emissions from combustion of biomass ls (2.g. paper, food and wood waste) contained in the waste are biogenic emissions and should not be
VIf data are available, Parties are encouraged to report at the disaggregated level available from the pre-defined drop-down menu. Furthermore, Parties are
encouraged to the extent possible to use the pre-defined category definitions rather than to create similar categories. This ensures the highest possible degree of
“VIf data are available, Parties are encouraged to report at the disaggregated level available from the pre-defined drop-down menu. Furthermore, Parties are

encouraged to the extent possible to use the pre-defined category definitions rather than to create similar categories. This ensures the highest possible degres of
! This category includes lubricants, solvents and waste oil. Unless fossil liquid waste is included in other types of waste (z.g. industrial or hazardous waste),

Documentation box:

+ Parties should provide detailed explanations on the waste sector in Chapter 7: Waste (CRF sector 3) of the national inventory report (NIR). Use this

+ Parties that use country-specific models should provide a reference in the documentation box to the relevant section in the NIR. where these models are

= Provide a refe to the relevant section of the NIR, in particular with regard to the amount of inci d waste (specify whether the reporied data relate to

D ion box I
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R ting GHGIs under the ETF
e p O r I n g S u n er e United Nations FCCCracmanoinoadur
Fromework Convention on Distr - General
Climate Chenge 8 March 2022
Onginal: English

[ UNFCCC secretariat will prepare a reporting tool s e
(dedicated software application) for the preparation, filling, and el ol g dadle Lo
. . . lhl:-\c.lo.::.sl.;lg:;_ I;:)lzdl in Glasgow from 31 October to
electronic reporting of the CRTs by countries

Addendum

Part two: Action taken by the Conference of the Parties serving as the
meeting of the Parties to the Paris Agreement at its third session

 Test version is expected by June 2023 & final version of the
tools expected to be completed by June 2024 R e et et

Dactsion Page
SICMA3 1 for lizing the and guidelines for the

Q Itis very important that GHG inventory compilers have
adequate knowledge of the CRTs & the CRT reporting tool
(structure, functionalities) - to prepare & submit appropriately
the national GHG inventory
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Reporting GHGIs under the ETF| CRT structure

d CRTs = comprise 60 separate tables (some tables are split = =
In multiple sheets) -

O Each set of CRT = data for one inventory reporting year
(except table 10)

O Parties: should submit a set for the whole time-series (e.g.,
1990-2022 in the 2024 submission), meaning a large
number of CRTs (for the 2024 submission, 60 tables x 33
years = 1,980 tables)

BUT

Don’t get panicked!!

)
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Reporting GHGIs under the ETF| CRT structure

4 include data on all sectors, categories, C pools as defined
In the MPGs + a number of summary tables

O source/sink definitions are based upon the 2006 IPCC GLs
categorization

O 3 distinct levels are identified, with each level entailing a O

different degree of information aggregation
Allocation of GHG emissions/removals
 Confusion may arise in the beginning

O Follow the agreed CRTs
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CRT familiarity comes
with time & practice

Footnotes crucial
great guidance
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Reporting GHGIs under the ETF| CRT structure

. Avn®) M

0)
N
25

INDEX
Abbreviations &
acronyms
Table6
Table7
Summaryl Table8 LEVEL 1
Summary?2 Table9
Summary3 Tablel0
Flex_Summary
ENERGY IPPU AGRICULTURE LULUCF WASTE
LEVEL 2
Table1.A(a) Table2(l).A-H Table3.A Table4.1 Table5.A
Table1.A(b) Table2(11)B-Hs1 Table3.B(a) Table4.A Table5.B
Table1.A(c) Table3.B(b) Table4.B Table5.C
Table1.A(d) Table3.C Table4.C Table5.D LEVEL 3
Table1.B.1 Table3.D Table4.D
Table1.B.2 Table3.E Table4.E
Tablel.C Table3.F Table4.F
Tablel.D Table3.G-I Table4(l)
Table4(ll)
Table4(ll)
Table4(1V)
Table4.G




Reporting GHGIs

Color coding

no need to be
filled in

under the ETF| CRT structure

In some cases, the user
can overwrite over the
formula in green cells
(through the software)

colored
shaded
cells

Unshaded
cells

to be filled in
by the Party

automatically
filled in

Every unshaded cell: either a data entry (e.g., number) or one of the standard CRT

notation keys (NKs)




Reporting GHGIs under the ETF| CRT structure

L e V e I 3 TABLE 4.4 SECTORAL BACKGROUND DATA FOR LAND USE, LAND.USE CHANGE AND FORESTRY -
Forestlamd e
{heet 10f1) [

GMEENENI S GAS SULULE LD SO CATEGOIRIES ACTIVITY BATA DMELIED CARBOW STOCK CHANGE FACTORR ~ CARBIN ET0CK CIANGES stapia Turay
et Nt i

st at ar
(T e L T I il Vo pladed g ey | Ty ek ahange stk g s
o by Mo per s B | e [T maovALS "

Lo

J Most of the data in the CRTs are included in this el e il b
level

O It consists of the sectoral background data tables

UL

O These CRTs require detailed information on
emissions, AD & other relevant information at a
category, subcategory & C pool level

O Several of the CRTs from higher levels are populated automatically by the CRT software
based on data in these 3" level

........

 Parties must enter all required information in these tables - the foundation for data used
by other CRTs

O Totals (summed emissions/removals) & implied emission factors (IEFs)/implied carbon
stock change factors (ICSCFs) are automatically populated

o

[4)
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Reporting GHGIs under the ETF| CRT structure

TABLE 4.A SECTORAL BACKGROUND DATA FOR LAND USE, LAND-USE CHANGE AND FORESTRY Year
Forest land Submission
(Sheet 1 of 1) Country
Additional
gack to Index Information
GREENHOUSE GAS SOURCE ANT) SINK CATEGORIES Simple Decay
bou rCEIS|nK Approach - Carbon
Tand-use category . transferred to
categories W
D, CS @0

4 A. Total forest land
4.A.1. Forest land remaining forest land

4.A.2. Land converted to forest land “”
4.A.2.a. Cropland converted to forest land

4.A.2.b. Grassland converted to forest land

4.A 2.c. Wetlands converted to forest land

4.A.2.d. Settlements converted to forest land

4.A.2.c. Other land converted to forest land




Reporting GHGIs under the ETF| CRT structure

Level 2

O CRTs that aggregate data from sectoral background
data tables at sectoral level

O Serve as a useful summary of the sector

O There are CRTs of level 2 for every IPCC GHGI
sector

TABLE 4 SECTORAL REPORT FOR LAND USE, LAND-USE CHANGE AND FORESTRY

Yeur
(Sheet 1 0f 1) Subemissian,
Criwitry
Eack to ndex
GREENHOUSE GAS SOURCE AND SINK CATRGORIES e L . B 0T NO, G f— Tutal GHE .
emissions/removals cmlsslons/removals
(it} €0 equivalents fler)

4. Total LULUCF

+.A. Forest land

4.A.1. Toreat land renaining forest land

4.A.2, Land converted to foresr land

4., Cropland
1.B.1. Cropla] rmaiing cropland
4.B.2. Land converted to crapland
4.C. Crassland.

201, Goraasland remaining geasslond.

402, Lok s erted lo gl

AT, Werlands '
4.D.1. Wetlands remaining wetlnds

4.D.2 Land couverted to wetlnnds

4.F. Settlenwents

AE1 Seltlements rensivmg setilaneots

A.E.2. Land cooveried t sclbamants

AF. Other land
3.1, Ofiser baod remiaining oeher land

4.F.2 Land converted to ocher land

4.G. Harvested wood products ™

4.H. Diher (e sperifil

==
| Emnisions mud subseyucal ranvals Jistur auasaged Jands

" Fer the pupeacs of reporting, the siges for remowals are abways pegative (=) for removals and positive (=) for cmissions.

) For each land-use category and subcategory. this table sums the net CO; emizsions and removals shovm in tables 4.4 10 4.F, and the C0,. CH, and 1,0 emissions shewn i tables ${ DIV and 4.G.

1 Total GHG erissions/removals® does not include MOy, C0 and NMVOC,

91 Ag per decizion 18CMA L annex. para. 37, each Parry shall use the 100-vear titne-borizen GWF values from the IPCC Fifth Azsessment Report. or 100-year time-horizon GWE values from a subscquear [PCC
azseasment report 83 agreed vpon by the CMA. to report agoregare cmizsions and removals of GHGs, expeossed in OOy g Each Pacty meary in additien also wse other merries (e.g. global temperature potentiall to repost
supplemental infonuation on agarepate enissions and remenvals of GHGE. expreszed n CO; 2g. In such cases, the Party sball provide in the national invertory document inforation on the values of the wetrics vaed aod the
IPCC azzeszment regort they were seurced from.

) Partics may decide wot fo prepars estimates for CH, emissions from fleoded land contained in appendix * of vol. 4 of the 2006 IPCC Guidelines, althongh they may do zo if they wish,

1 Thiz entegery inclndes bace seil, rock, iec, and all land arcas that do wet fall inte sy of the orber five caregorics thus cnabling the total of identified land areas to match the natiocal arca.

) End of life nou-CO0- emissions from HWE are coverad in the cacrgy soctor of wasts sector

) Partics may report the sumissions and remevals from namiral diznarh oo maonged Iands, in the eaze of a Party g these emissions and reovals, in i with decisionl #CMALL
annex. para, 33,

Note: Minitoum level of agaregation is peeded ro profeet eonfidential buziness and military information, whers it would identify partionlar entity'z'earities’ confidential data,

[Documentation box:

* Parties sheuld provide a detailed description of the LULUCE secter in chapter & {"Land Use, Land-Use Clange and Forestey (CRT sector 41) of the NID. Use this decumsentation bex to peovide references to relevat
aections of the NID, if awy additienal informsstion andfer furdver details are needed o understand the conrent of this table.

« If estimates are reported vnder the category 4.H. (otler), use this d bon box to provide § ion regarding activities covered under this category and to provide a refeserce to the section of the NID where
background information can be fonnd.

+ Parties may indicate in this decumentation box whether sational retals include estimates of the emissions and subsequenr removals from naniral distarbances on managed landz, in aceordasee witl deeisionl 8/CMA 1.
annex. para. 55




Reporting GHGIs under the ETF| CRT structure

SUMMARY 1 SUMMARY REPORT FOR NATIONAL GREENHOUSE GAS INVENTORIES

Level 1

O Contains several CRTs for summary & cross-
cutting information

0 Summary tables for total emissions/removals
on both molecular mass & CO,-eq basis

0 Summary table presenting quick reference for
the types of methods & EFs applied by the
Party in the GHGI estimation

O Cross-cutting CRTs:
Indirect emissions of N,O & CO,
Key categories

(Sheet 1 of 1)

Back to Index

Submission

NNNNNN

o) NMvOoC SOx

CO, equivalent (kt) @

1.B.2. Oil and natural gas and other emissions

from en

\ergy production

1.C. CO, Transport and storage

Categories or subcategories which were not estimated or included elsewhere
Summary of emission trends over the entire time series

v
v
v Recalculations performed relatively to the previous submission
v
v
v

Information on the use of flexibility provision

O
N7
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Reporting GHGIs under the ETF| CRT structure

TABLE 1.A(a) SECTORAL BACKGROUND DATA FOR ENERGY
Fuel combustion activities - sectoral approach
(Sheet 1 of 4)

Back to Index
GREENHOUSE GAS SOURCE AND SINK CATEGORIES AGGREGATE ACTIVITY DATA IMPLIED EMISSION FACTORS EMISSIONS

Consumption €0, CH, N0 C0,® CH,

(T Nevigev® (VTT) (kg/TT) (k)

1.A.L. Energy industries
Liquid fuels
Solid fuels
Gaseous fuels
Other fossil fuels
Peat™
Biomass

1.A 1 a Public electricity and heat production™ PEHP = C+DHE+F+G+H
Liquid fuels C=1+7+..
Solid fuels D=2+8+..
Gaseous fuels E=3+9+..
Other fossil fuels F = 4+10+..
Peat™ G = 5+11+..
Biomass"®’ H=6+12+..

Drop-down lisi:

1.A.1.a.i. Flectricity generation A = 1+24+3+4+5+6
Liquid fuels

Solid fuels

1

2

Gaseous fuels 3
Other fossil fuels 4
5

6

Peat™
Biomass
1.A 1.aii. Combined heat and power generation B =7+8+9+10+11+12
Liquid fucls 7
Gaseous fuels ™ 9
Other fossil fuels © 10
Peat™ 11




Reporting GHGIs under the ETF| CRT structure

Biomass Burningﬂ) Submission 2022 v3
(Sheet 1 of 1)
When no numerical values are used e T e S
GREENHOUSE GAS SOURCE AND SINK CATEGORIES
. . Description'” Unit Values co, ‘ CH, ‘ N,0 o, ‘ CH, ‘ N0
tO fl | | I n th e C R TS Land-use category” Subdivision ¥ (ha or kg dm) (t/activity data unit) (kt)
Total for land-use categories 1o unit NO.IEXNA 0.43 0.02
A. Forest land 1o unit NO.IE 0.39 0.02
1. Forest land remaining forest land”’ 10 unit IE 037 0.02
Controlled burning kedm| 52643918.08 IE 0.00 0.00 IE 0.25 0.01
Wildfires ha 696.40 IE 0.17 0.01 IE 0.12 0.01
2. Land converted to forest land ha 147.85 NO.IE 0.16 0.01 NO.IE 0.02 0.00
Controlled burning ha NO NO NO NO NO NO NO
Wildfires ha 147.85 IE 0.16 0.01 IE 0.02 0.00
B. Cropland ha 873.40 IENA 0.01 0.00 IE.NA 0.01 0.00
n Otatl O n keys S h al I b e u Se d 1. Cropland remaining cropland® ha 873.49 NA 0.01 0.00 NA 0.01 0.00
Controlled burning ha 436.74 NA NA NA NA NA NA
Wildfires ha 436.74 NA 0.02 0.00 NA 0.01 0.00
2. Land converted to cropland ha IE IE IE IE IE IE IE
Controlled burning ha IE IE IE 1IE IE IE IE
Wildfires ha IE IE IE IE IE IE IE
C. Grassland ha 2255.56 NO.IE 0.01 0.00 NO.IE 0.03 0.00
1. Grassland remaini land"® ha 2255.56 NO.IE 0.01 0.00 NO.IE 0.03 0.00
Controlled burning ha NO NO NO NO NO NO NO
Wildfires ha 225556 IE 0.01 0.00 IE 0.03 0.00
2. Land converted to grassland ha NO.IE NO.IE NO.IE NO.IE NO.IE NO.E NO.IE
Controlled burning ha NO NO NO NO NO NO NO
H T Wildfires ha IE IE IE IE IE IE IE
All cells should contain either a value s T S T T ) R—z
1. Wetlands remaining wetland ha NO NO NO NO NO NO NO
M Controlled burning ha NO NO NO NO NO NO NO
O r a n Otatl O n key Wildfires ha NO NO NO NO NO NO NO
2. Land converted to wetland ha NO NO NO NO NO NO NO
Controlled burning ha NO NO NO NO NO NO NO
Wildfires ha NO NO NO NO NO NO NO
E. Settlement ha NO NO NO NO NO NO NO
F. Other land ha NO NO NO NO NO NO NO
H. Other (please specify)




Reporting GHGIs under the ETF| CRT structure

Table 4.1 LAND TRANSITION MATRIX

Areas and changes in areas between the previous and the current inventory year w

Back to Index

Submission
Country

TO:

Wetlands
(managed)

Land transition matrix

O

Forest land
(managed)
Forest land
(unmanaged)
Cropland
Grassland
(managed)
Grassland
(unmanaged)
Wetland:
(unmanaged)
Settlement:
Other land

Total

unmanaged

land

Initial area

U

To be completed with annual FRow: G

Forest land (managed) D

areas Forest land (unmanaged) @

Cropland ®

 Basis for constructing land F—

Grassland (unmanaged) ®

representation based on the I

transition period applied Wellnds ammaneg=)

Settlements ¥

Other land @

Total unmanaged land &

Final area

Net change &




Reporting GHGIs under the ETF| CRT structure

In background tables 4.A-F, CSCs from all land uses and land-use change categories/subcategories
& C pools, including SOM mineral are reported

Each of CRT 4.A-F covers one of the six land-use categories

TABLE 4.0 SECTORAL BACKGROTUND DATA FOR TAND USE, LAND-TISE CHANGE AN FORESTRY Vear
Grassland Selacshnios.
{Sheet Lol 1) oy
TABLE 4 A SECTORAL BACKGROUND DATA FOR LAND USE, LAND-USE CTIANGE AND FORESTRY sk s lndex s
Forest land GREENHOUSE GAS SOURCE AND SINK CATEGORIES ACTIVITY DATA 3 o CARBON K il Simple Beeey
vk e Nt earbea stuck. ST O Approsch - Cusbon
(Sheet 10f 1) O i - Net . ) Net carban sock chasge fmsalls | LI T mtered 1
Lo @h perares par ans 3 e % HAP
G.||”ﬂ|lm Maeralvoth | Ovganke sy Godwr. Lo ™ | Net change imeral sall | Cxrganic il
Back to Index. b} 01l Al iy ar €0} [T1s]
TSE GAS SOURCE AND SINK CATEGORIES ACTIVITY DATA TMPLIED CARBON STOCK CHANGE FACTORS [4.C. Total gratand |
Aves of or P i | Netcabon stack | Net carbon stocke [ €L Cuandland secaisicg groelad |
Land-use category Subdivision ' | Total aven *'  mimernt 00T wq | cheogeindend | chamgeinfter | o0 i) solls per area
wil ¥ Hving hinmass per aren wood per area per aren U 421 —m—T I
TABLF 4.6 SECTORAL BACKGROUND DATA FOR LAND USE, LAND-USE. CHANGE AND FORESTRY e |
Cropland
(Sheet 1 0F 1} T SECTORAL BACKGROUND DATA o
+C3.b. Crg Suiin
4.A. Totd Covarry
] Dack i [=des . e wd _—
SULRCE AND SINK AUCTINILY DATA TMPLIED CARBOY STOCK CHANGE FACTORS - CARBON STOCK CHANGES Back o Jnes:
" Ml cartean slock SREEVITHISE AL SOURCE ANT) STVK CATRCORIES ACTIVITY BATA CARBON STOCK CILAVGES T Siaiple Doy
Avest uf | Arva of | Carbon stoek ehange i X Mt cartom stoek T 1 L X
Toral ares change n dewd | Maf carbon sock changs o Carbow stock ebauge in living £ champe in [ et s ik NFT OO Ap
El hving hiomsa: In dead
A [Lemd-use category Subdiriston N = s | S P— fo—) .t:::-m..-'b [P p—— sz x....."" e [ - - i - s g bt e =— ="
— A0l e R Miarcal Dugams. |
Winreal aribs | Organic sodbs| — Galnn | Larsea ™ [ PieLehangn gt b e it an | | Tamer® | il | |
| e acan =y arcoy | forey
(hai} (1 Ciha) (ke €y [0 Tenst metens
5.5, Total craplamd | EREEEE T ) |
TR e e o] | AT P et |
FTATY = -
& R.2 Temd weveertial s crvmpdsad 1 |
A2 Forl il et o g - | L. Dk e s oeves werkesh
T Ty ———y | E
) e
FE TN TR ———— | D3, Torsl sesvened 1e wdus 2
EE TN T e———— | e
ey A i
AB.2x. Ofther e conversad tn cropland | VDT a1 e bl came ot o poal ok
QTS
A 7451 Ormeabond cxereericd o pet edracion
ADI a0 SAlkmnhs eoen] 1 pra e d

2
(% ¢ \ LN .'.;;.;,e
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Reporting GHGIs under the ETF| CRT structure

TABLE 4.A SECTORAL BACKGROUND DATA FOR LAND USE, LAND-USE CHANGE AND FORESTRY

Year
Forest land Submission
Sheet 1 of 1) Country
0 a 0\V/> Index
ENHOUSE GAS SOURCE AND SINK CATEGORIES A TA IMPLIED CARBON STOCK CHANGE FACTORS CARBON STOCK CHANGES
o o0 O a . Avrea of Avea of Carbon stock change in Net carbon stock | Net ecarbon stock Net carbon stock . Net carbon Net carbon Net carbon ock change in NET CO,
category Subdivision ™ | Total area ] mineral . . (15 | changein dead change in litter B . Carbon stock change in living biomass 7| stock change | stock changg D) EMISSIONS/
il organic soil| Jiving biomass per area od change in soils per area Gl ) in litt solis @
= 0 AnDlleo sol wood per area per area in dead wo in litter REMOVALS
Gains | Losses s 'er:l Or\ga'mlc Gains ‘ Losses @ ‘Netchmge Mineral soil§|| Organic soils
change soils soils
(kha) (t C/ha) (&t C) (kt CO;)
4.A. Total forest land
4.A.1. Forest land remaming forest land :
L O L LN LR N R L LR RN R R R R N N N N N NN N IR R R R R R R R N N N N N N NN N N N N R R R R R R R RN RN RN RN RN NN NN RN NN NN L
4.A.2. Land converted to forest land “”
: 4.A.2.a. Cropland converted to forest land »
EEE S SN NN NN EEEEEEEEEEEEEEENRRAREERRRfEEEEEE O IR R L LR R N LR R R R SRR R R R R R R I R R R R R N R R R R R R R LLLLLE 3
= PR ABIB R IR R R R L e L e e
-
BN EEEEEEEEEEENREEEEEEEEpEEEER I I I e e e e N oo oo OO OOy ooy
= PR A SRS A AR R R R R R R R R R e L R N R R
-
A IS NSNS NN NN NN NN EEEEEEEEEENEEEEEEEEEEN [ EEEEE EEE NN IS RSN E NS SN NN NN NN NN NN NN NS NN NN NN NN NN NS NN S NN SN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER
LR R R R R NN NN NN R R R R R R R R R R R R R R R R R R R R R R R R
» 4A2d lements converted to forest
-
A I NN NN NN NN NN NN NN EEEEREEEEEEEE amm EEEEE AN NN ISR NSNS SN NN NN NS NN NN NN SN NN NN NN NN NN NN SN NN NS NN NN NN NN NN NN EEEEEEEEEREEEEEEE
TEEREE (AR LR R R R LR RN

s 4AZE Ofherland converted o forest fand
EE NS EEEEEEEEEEEEEEEEEEEEEESN

‘..mo

Net CSC
from SOM
mineral

CO2
emissions/
removals

. A%n S

{ ’ 33"




Reporting GHGIs under the ETF| CRT structure

TABLE 4.A SECTORAL BACKGROUND DATA FOR LAND USE, LAND-USE CHANGE AND FORESTRY
Forest land Submission
Sheet 1 of 1) Country

Emissions/removals =23

IMPLIED CARBON STOCK CHANGE FACTORS CARBON STOCK CHANGES

Net carbon stock | Net carbon stock Net carbon | Net carbon NET €O

based on the ‘ . - of Sl of [ Corbonstockehmgein | %5 A o | e | | Netcarbonstock | change i living blomsats | stock shange | stock chang| " 0 fock changen
A F - living biomass per area change in soils per area| sofs 7
wood per area per area in dead wood in litter REMOVALS ™
stratification applied - e =
M‘mldm i oils ains | Losses. INeldng: M.l-a-wl.l:lmwnksnm
(¢ C/ha) (kt €) (kt COz)

AD (ares Net CSC cO2

from SOM
SOS!

mineral
When reporting CSCs: Gains are positive (+) & losses are negative (=)

emissions/
removals

When reporting emissions/removals: Emissions are positive (+) & removals are negative (-)

U
l.ﬁ?ﬂ.. s H i ’ sl‘ ’\ 35 R ITY A ) Te -’! a R “ 3{ B



Reporting GHGIs under the ETF| CRT structure

TABLE 4(II) SECTORAL BACKGROUND DATA FOR LAND USE, LAND-USE CHANGE AND FORESTRY Year
Emissions and removals from drainage and rewetting and other management of organic and mineral soils Submission
(Sheet 1 of 1) Country
Back to Index

GREENHOUSE GAS SOURCE AND SINK CATEGORIES ACTIVITY DATA IMPLIED EMISSION FACTORS EMISSIONS

Area CO, per area N,O-N per area @ CO, @ N,O CH,
(kha) (kg CO,/ha) (kg N,O-N/ha) (kg CH,/ha) (kt)

CH, perarea

Land-use category o

4(II). Total for all land use categories

4(II).A. Forest land
4(ID).A.1 Forest land remaining forest land

Total organic soils
Drop-down list:

Drained organic soils

Rewetted organic soils

Other (please specify)

Total mineral soils

Drop-down list:

Rewetted mineral soils

Other (please specify)

4(IN).A.2 Land converted to forest land

Total organic soils

Drop-down list:

Drained organic soils

Rewetted organic soils
Other (please specify)

—

CH, emissions from rewetted and created wetlands on IWMS

CO, emissions from rewetting of cropland with IWMS unless they are included in CRT 4.B

0!
-,

. * .
PRV { Sy { JER e i b S siy { JORGE b, S LM SRR oaa AR s oo



Reporting GHGIs under the ETF| CRT structure

TABLE 4(IIT) SECTORAL BACKGROUND DATA FOR LAND USE, LAND-USE CHANGE AND FORESTRY Year
Direct and indirect nitrous oxide (N,O) emissions from nitrogen (N) mineralization/immobilization associated with loss/gain of soil organic matter Submission
resulting from change of land use or management of mineral soils o Country

Back to Index

- - .
D I r e Ct & I n d I r e Ct N O GREENHOUSE GAS SOURCE AND SINK CATEGORIES ACTIVITY DATA AND OTHER RELATED INFORMATION IMPLIED EMISSION FACTORS N;O EMISSIONS
2 N mineralised in mineral soils

@ @ § . ; N2O-N emissions per | 20N emissions perunit of N'| - . Indivect Emissions »
Land-use category Area associated with loss of soil C from © lost through leaching and run- | Direct Emissions 6 Total Emissions
“@ area

off

emissions from N " e | aeme e -

4(ITI). Total for all land-use categories

mineralization/immobilization T

4(IIT).A.1. Forest land remaining forest land

as a result of the loss/gain of D02 oo et

Drop down list:
4(ITI).A.2.a. Cropland converted to forest land

SOM due to land-use/- —

4(IIT).A.2.c. Wetlands converted to forest land

m an ag e m e nt Ch an g eS O n 4(I11).A.2.d. Sctilements converted to forest land

4(III) A 2¢. Other land converted to forest land

mlneral SOIIS 4(II).B. Cropland @7

4(IIT).B.2. Lands converted to cropland ™

Drop down list:
4(ITI) B.2.a. Forest land converted to cropland

4(II1) B.2.b. Grassland converted to cropland

4(IIT).B.2.¢. Wetlands converted to cropland

4(II1) B.2.¢. Other land converted to cropland

(0]

4@ID.C. G
4(IIT).C.1. Grasslands remaining grasslands

4(IIT).C.2. Lands converted to grasslands

Drop dovn list:

4(111).B.2.d. Settlements converted to cropland

4(I11).C.2.a. Forest land converted to grasslands

4(T11).C.2.b. Cropland converted to grasslands.

4(III).C.2.c. Wetlands converted to grasslands

4(III).C.2.d. Settlements converted to grasslands

4(I1I).C.2.e. Other land converted to grasslands

4(ITT).D. Wetlands"”
4(11I).D.1. Wetlands remaining wetlands

®




Reporting GHGIs under the ETF| CRT structure

Allocation of emissions between LULUCF and Agriculture

Source/sink category

Agriculture

Fertilization, liming, urea
application

Drained and rewetted
organicsoils

M
mineralization,
Immaobilization associated
with loss/gain of soil organic
matterdue to land-
use/management changes

Biomass burning

Rice cultivation

MO (cropland, grassland) and CO,
emissions

M,0 emissions from drainage of soils
{cultivation of cropland, grassland)

M,0 emissions/avoidance in agricultural
land, exceptland converted to cropland and
land converted to grassland

MN20, CH4 from crop residues burning,
prescribed burning of savannahs

CH4 emissions

(When 2013 IPCC Wetlands Supplement is applied)

4

* CO,emissions from drainage of soils

* [CH, emissions from drainage of soils)
* (CO,removals from rewetting of soils)
* (CH,emissions from rewetting of soils)

Agricultural land Non-agricultural land

M,0 emissions if disaggregated information is available
ensuring consistency with agriculture sector, otherwise
aggregated M,0 emissions fromall land-usecategoriesin
agriculture

* (M0 emissions from rewetting of soils, higher tier)

M,0 emissions/avoidance from land converted

to cropland and land converted to grassland

* CO2 emissions from burning of perennial
biomass, DOM and SOM, ifany

* non-CO2 emissions from burningof any C
stocks, except from those reported under
agriculture

M.0 emissions from drainage

N0 emissions/avoidance

= CO2 emissions from burning of perennial biomass,
DOM and SOM, ifany
* non-CO2 emissions from burning of any Cstocks

B : )
2 ._,“‘ 3; ; ';\‘ § LN ._,;,:.;,e



Reporting GHGIs under the ETF| notation keys

_ for categories or processes, including recovery,
‘NO’ (not occurring) under a particular source or sink category that do
not occur within a Party

for activity data and/or emissions by sources and
INT=L : removals by sinks of GHGs that have not been

NE (nOt eStlmated) estimated but for which a corresponding activity
may occur within a Party

for activities under a given source/sink category that

8 \AX (alei#=To)0)[[o=10] [S)MM  do occur within the Party but do not result in
emissions or removals of a specific gas

N7

[4)
. - .u.
bt dindl QO M iy ( JRRGE [l S 1N g, ...;.-.‘0 R



Reporting GHGIs under the ETF| notation keys

e for emissions by sources and removals by sinks of
IE’ (Included GHGs estimated but included elsewhere in the

elsewhere) Ln;ggté)rry instead of under the expected source/sink

o . _ for emissions by sources and removals by sinks of
C’ (confidential) GHGs where the reporting would involve the
disclosure of confidential information

c\’ TR for reflecting the application of a specific flexibility
FX (ﬂeXIblllty) as contained in the annex to dec. 18/CMA.1

)
l.@aa-.q g T B vl SR o.;..’.‘a R



Reporting GHGIs under the ETF| NID

FCCC/PA/CMA2021/L.21

O The outlines for the BTR (annex IV) & the national inventory ey o

document (NID) (annex V), as well as the technical expert review modaiies, procedures and gudelnes for th transparency

framework for action and support referred to in Article 13 of

report (FCCC/PA/CMA/2021/L.21) have been adopted through (e Pars Agreement
decision 5/CMA.3 —

ES.1. Background information on GHG inventories and climate change (e_g. as it pertains to the
national context)

[English only]

Parties are encouraqged to follow the NID outline e o o o e

ES.4. Other information (e.g. indirect GHGs, precursor gases)

ES.5. Key category analysis (flexibility provided to those developing country Parties that need
it in the light of their capacities as per para. 25 of the MPGs)

It facilitates a structured and consistent developmend of the R A
report & ensures transparency

capacities as per para. 7(c) of the MPGs)

Chapter 1: National circumstances, institutional arrangements and cross-cutting
information

1.1. Background information on GHG inventories and climate change (e.g. as it pertains to the
national context, to provide information to the general public)

1.2. A description of national cir es and insti arra
1.2.1. National entity or national focal point
1.2.2 Inventory preparation process
1.2.3. Archiving of information
1.2.4. Processes for official consideration and approval of inventory
1.3. Brief general description of methodologies (including tiers used) and data sources used

1.4. Brief description of key categories (flexibility provided fo those developing country Parties
that need it in the light of their capacities as per para. 25 of the MPGs)

1.5. Brief general description of QA/QC plan and implementation (related to non-mandatory
provisions as per para. 35 of the MPGs. with flexibility provided to those developing country

1\ ‘@ O
@
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Reporting GHGIs under the ETF| NID

EXECUTIVE SUMMARY
\

‘ Chapter 1: National circumstances, institutional arrangements and cross-cutting information
\

[
‘ Chapter 4: Industrial processes and product use (CRT sector 2)

Chapter 2: Trends in greenhouse gas emissions and removals

Chapter 3: Energy (CRT sector 1)

Chapter 5: Agriculture (CRT sector 3)

0
.

FCCC/PA/CMA2021/L.21

Annex V=

Outline of the national inventory decument, pursuant to the
modalities, procedures and guidelines for the transparency
framework for action and support referred to in Article 13 of
the Paris Agreement!

[English onty]

EXECUTIVE SUMMARY

ES.1. Background information on GHG inventories and climate change (e_g. as it pertains to the
national context)

ES.2. Summary of trends related to national emissions and removals
ES.3. Overview of source and sink category emission estimates and trends
ES.4. Other information (e.g. indirect GHGs, precursor gases)

ES.5. Key category analysis (flexibility provided to those developing country Parties that need
it in the light of their capacities as per para. 25 of the MPGs)

ES.6. Improvements introduced (related to a non-mandatory provision as per para. 7 of the MPGs.
with flexibility provided to those developing country Parties that need it in the light of their
capacities as per para. 7(c) of the MPGs)

Chapter 1: National circumstances, institutional arrangements and cross-cutting
information

1.1. Background information on GHG inventories and climate change (e.g. as it pertains to the
national context, to provide information to the general public)

12 A description of national cil and insti arr

1.2.1. National entity or national focal point
1.2.2 Inventory preparation process
1.2.3. Archiving of information
1.2.4. Processes for official consideration and approval of inventory
1.3. Brief general description of methodologies (including tiers used) and data sources used

1.4. Brief description of key categories (flexibility provided fo those developing country Parties
that need it in the light of their capacities as per para. 25 of the MPGs)

1.5. Brief general description of QA/QC plan and implementation (related to non-mandatory
provisions as per para. 35 of the MPGs. with flexibility provided to those developing country

TR A DR




Reporting GHGIs under the ETF| NID

Chapter 6: Land use, land-use change and forestry (CRT sector 4)

Chapter 7. Waste (CRT sector 5)

Chapter 8: Other (CRT sector 6) (if applicable)

/
‘ Chapter 9: Indirect carbon dioxide and nitrous oxide emissions

/

‘ Chapter 10: Recalculations and improvements
/

FCCC/PA/CMA2021/L.21

Annex V=

Outline of the national inventory decument, pursuant to the
modalities, procedures and guidelines for the transparency
framework for action and support referred to in Article 13 of
the Paris Agreement!

[English onty]

EXECUTIVE SUMMARY

ES.1. Background information on GHG inventories and climate change (e_g. as it pertains to the
national context)

ES.2. Summary of trends related to national emissions and removals
ES.3. Overview of source and sink category emission estimates and trends
ES.4. Other information (e.g. indirect GHGs, precursor gases)

ES.5. Key category analysis (flexibility provided to those developing country Parties that need
it in the light of their capacities as per para. 25 of the MPGs)
ES.6. Improvements introduced (related to a non-mandatory provision as per para. 7 of the MPGs.

with flexibility provided to those developing country Parties that need it in the light of their
capacities as per para. 7(c) of the MPGs)

Chapter 1: National circumstances, institutional arrangements and cross-cutting
information

1.1. Background information on GHG inventories and climate change (e.g. as it pertains to the
national context, to provide information to the general public)

12 A description of national cil and insti arr

1.2.1. National entity or national focal point
1.2.2 Inventory preparation process
1.2.3. Archiving of information
1.2.4. Processes for official consideration and approval of inventory
1.3. Brief general description of methodologies (including tiers used) and data sources used

1.4. Brief description of key categories (flexibility provided fo those developing country Parties
that need it in the light of their capacities as per para. 25 of the MPGs)

1.5. Brief general description of QA/QC plan and implementation (related to non-mandatory
provisions as per para. 35 of the MPGs. with flexibility provided to those developing country

)
.
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Reporting GHGIs under the ETF| NID

Annex 1: Key categories

‘ Annex 2: Uncertainty assessment

\

Annex 3: Detailed description of the reference approach (incl. inputs to the RA) and the results of the

‘ comparison of national estimates of emissions with those obtained using the reference approach)

Annex 4: QA/QC plan

[

Annex 5: Any additional information, as applicable, incl. methodological descriptions of source or sink
categories and the national emission balance

Annex 6: Common reporting tables

FCCC/PA/CMA2021/L.21

Annex V=

Outline of the national inventory decument, pursuant to the
modalities, procedures and guidelines for the transparency
framework for action and support referred to in Article 13 of
the Paris Agreement!

[English onty]

EXECUTIVE SUMMARY

ES.1. Background information on GHG inventories and climate change (e_g. as it pertains to the
national context)

ES.2. Summary of trends related to national emissions and removals
ES.3. Overview of source and sink category emission estimates and trends
ES.4. Other information (e.g. indirect GHGs, precursor gases)

ES.5. Key category analysis (flexibility provided to those developing country Parties that need
it in the light of their capacities as per para. 25 of the MPGs)
ES.6. Improvements introduced (related to a non-mandatory provision as per para. 7 of the MPGs.

with flexibility provided to those developing country Parties that need it in the light of their
capacities as per para. 7(c) of the MPGs)

Chapter 1: National circumstances, institutional arrangements and cross-cutting
information

1.1. Background information on GHG inventories and climate change (e.g. as it pertains to the
national context, to provide information to the general public)

12 A description of national cil and insti arr

1.2.1. National entity or national focal point
1.2.2 Inventory preparation process
1.2.3. Archiving of information
1.2.4. Processes for official consideration and approval of inventory
1.3. Brief general description of methodologies (including tiers used) and data sources used

1.4. Brief description of key categories (flexibility provided fo those developing country Parties
that need it in the light of their capacities as per para. 25 of the MPGs)

1.5. Brief general description of QA/QC plan and implementation (related to non-mandatory
provisions as per para. 35 of the MPGs. with flexibility provided to those developing country

0!
-,
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Reporting GHGIs under the ETF| NID

FCCC/PA/CMA2021/L.21

O Developing country Parties that need flexibility may report Aunex v

Outline of the national inventory decument, pursuant to the

iInformation on specific flexibility applied in a separate chapter modalites, proceures and guidelines for the eansparency

framework for action and support referred to in Article 13 of

and/or within relevant sectoral chapters e Paris Agreement

EXECUTIVE SUMMARY

O Parties may also include a summary table on the flexibilities ety I A R e

= ES.2. Summary of trends related to national emissions and removals
ap p | I e d ES.3. Overview of source and sink category emission estimates and trends
ES.4. Other information (e.g. indirect GHGs, precursor gases)

ES.5. Key category analysis (flexibility provided to those developing country Parties that need
it in the light of their capacities as per para. 25 of the MPGs)

[English only]

ES.6. Improvements introduced (related to a non-mandatory provision as per para. 7 of the MPGs.
with flexibility provided to those developing country Parties that need it in the light of their
capacities as per para. 7(c) of the MPGs)

Chapter 1: National circumstances, institutional arrangements and cross-cutting
information

1.1. Background information on GHG inventories and climate change (e.g. as it pertains to the
national context, to provide information to the general public)

1.2. A description of national cir es and

1.2.1. National entity or national focal point
1.2.2 Inventory preparation process
1.2.3. Archiving of information
1.2.4. Processes for official consideration and approval of inventory
1.3. Brief general description of methodologies (including tiers used) and data sources used

1.4. Brief description of key categories (flexibility provided fo those developing country Parties
that need it in the light of their capacities as per para. 25 of the MPGs)

1.5. Brief general description of QA/QC plan and implementation (related to non-mandatory
provisions as per para. 35 of the MPGs. with flexibility provided to those developing country

iy L)
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Reporting GHGIs under the ETF| NID

EXECUTIVE SUMMAERY

ES.1. Background information on GHG inventories and climate change (e.g. as it pertains to the
national context)

ES 2. Summary of trends related to national emissions and removals
ES5.3. Overview of source and sink category emission estimates and trends
ES 4 Other information (e.g. indirect GHGs, precursor gases)

ES.5. Key category analysis (flexibility provided to those developing country Parties that need
it in the light of their capacities as per para. 25 of the MPGs)

ES 6. Improvements introduced (related to a non-mandatory provision as per para. 7 of the MPGs,
with flexibility provided to those developing country Parties that need it in the light of their
capacities as per para. 7(c) of the MPGs)

O]
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Reporting GHGIs under the ETF| NID

Chapter 1: National circumstances, insttutional arrangements and cross-cutting
information

1.1. Background information on GHG inventories and climate change (e.g. as it pertains to the
national context, to provide information to the general public)

1.2, A description of national circumstances and instifutional arrangements
1.2.1. Wational entity or national focal point
1.2 2 Inventory preparation process
1.2.3. Archiving of information
1.2 4 Processes for official consideration and approval of inventory
1.3. Brief general description of methodologies (including tiers used) and data sources used

1.4. Brief description of kev categories (flexibility provided to those developing country Parties
that need it in the light of their capacities as per para. 25 of the MPGs)

1.5. Brief general description of QA/QC plan and implementation (related to non-mandatory
provisions as per para. 35 of the MPGs, with flexibility provided to those developing country
Parties that need it in the light of their capacities as per paras. 34-35 of the MPGs)

1.6. General uncertainty assessment. including data perfaining to the overall uncerfainty of
inventory totals (flexibility provided to those developing country Parties that need it in the light
of their capacifies as per para. 29 of the MPGs)

1.7. General assessment of completeness (related to a non-mandatory provision as per para. 30
of the MPGs. with flexibility provided to those developing country Parties that need it in the
light of their capacifies as per para. 32 of the MPGs)

1.7.1. Information on completeness (including information on non-reported categories or
any methodological or data gaps in the inventory) (related to a non-mandatory provision as per
para. 30 of the MPGs)

1.7.2. Description of insignificant categories, if applicable (related to a non-mandatory
provision as per para. 32 of the MPGs, with flexibility provided to those developing country
Parties that need it in the light of their capacities as per para. 32 of the MPGs)

1.7.3. Total aggregate emissions considered insignificant, if applicable (related to a non-
mandatory provision as per para. 32 of the MPGs. with flexibility provided to those developing
country Parties that need it in the light of their capacities as per para. 32 of the MPGs)

1.8. Meitrics (related to a non-mandatory provision as per para. 37 of the MPGs)

1.9 Summary of any flexibility applied (i.e. by developing country Parties that need it in the
light of their capacities as per paras. 46 of the MPGs)?
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Chapter 2: Trends in greenhouse gas emissions and removals

2.1. Description of emission and removal trends for aggregated GHG emissions and removals

2.2, Description of emission and removal trends by sector and by gas

Chapter 6: Land use, land-use change and forestry (CRT sector 4)

6.1. Overview of the sector (e.g. guantitative overview and description. including trends and
methodological tiers by category. and coverage of pools) and background information

6.2. Land-use definitions and the land representation approach(es) used and their correspondence
to the land use, land-use change and forestry categories (e.g. land use and land-use change matrix)

6.3. Country-specific approaches

6.3.1. Information on approaches used for representing land areas and on land-use
databases used for the inventory preparation

6.3.2. Information on approaches used for natural disturbances, if applicable

6.3.3. Information on approaches used for reporting harvested wood products
6.4. Category (CRT category number)

6.4.1. Description (e.g. characteristics of category)

6.4.2. Methodological issues (e.g. choice of methods/activity data/emission factors and
activity data and emission factors used. assumptions, parameters and conventions underlying the
emission and removal estimates and the rationale for their selection. any specific methodological
issues (e.g. description of national methods and models))

6.4.3. Uncertainty assessment and time-series consistency (flexibility provided to those
developing country Parties that need it in the light of their capacities as per para. 29 of the MPGs)

6.4.4. Description of any flexibility applied (i.e. by developing country Parties that need
flexibility in the light of their capacities as per paras. 46 of the MPGs)®

6.4.5. Category-specific QA/QC and verification, if applicable (related to a non-
mandatory provision as per para. 35 of the MPGs. with flexibility provided to those developing
country Parties that need it in the light of their capacities as per paras. 3435 of the MPGs)

6.4.6. Category-specific recalculations, if applicable, including explanatory information
and justifications for recalculations. changes made in response to the review process and impacts
on emission trends

6.4.7. Category-specific planned improvements, if applicable (e.g. methodologies.
activity data, emission factors). including those in response to the review process (related to a
non-mandatory provision as per para. 7 of the MPGs. with flexibility provided to those
developing country Parties that need it in the light of their capacities as per para. 7(c) of the

Japan GHGI 2022

Italy GHGI 2022

Austria GHGI 2022

b) Methodological Issues
1) Carbon Stock Changes in Soils in “Grassland remaining Grassland™
® [stimation Method
# Estimation of Carbon stock changes in mineral soils

Carbon stock chiange inmineral soils in pasture land was estimated by using (e Tier 3 modeling mellod
same as 6.6.1.b)2) cropland remaining cropland (4.D.1.)

~ Estimation of on-site CO: emissis iting from in organic soils
Wil respect lo CO» entissions from organic soils i pasture land were estimuled by applying the ey 1
estimation wethod described w section 6.2.3.1 iu the 2006 IPCC Guidelines. The estimation metlod is

A

the same as erepland remainmg eropland (1.8,

~ Estimation of off-site CO:emissions via waterborne carbon losses from drained intand organic
soils

Off-site €O ewissions via waterborue carbou losses Gom diained inland orgauic soils were estimated
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by applying Tier | estimation method described in section 2.2.1.2 in the Weyiindy Guidelines, The
estiation wethod is the sime as cropland remaining cropland (1.8.1.).

® Parameters

7 Assumption for the Roth C model and parameters for estimating mineral soils

Lhe paramelers used are omitled because they me the sume as cropland rewaining croplaud (1.8.1.).

63414  Changes of carbon stacks in mineral soils of “annual cropland remaining annual
cropland” and “perennial cropland remaining parennial cropland” (4.8.1.a)

national soll &

gank solls are not occurring In cropland In Austria.

Emissionsiremovals due 1o 308 C stock changes n “annua! cropland remaining annual cropland”
were calculated using a country specific methodology [Tier 2). For the sod organic carton content
the Austrian spacfic average value of 50t € ha' for 0-30 cm depth of cropland was assumed for
1990 which Is based on the results of the Austrian soll inventory (Gerzages et al, 2003, StresL et al,
2003) This assumption Is supported by the fact that the soil inventories were carried out between
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1988 and 1996 Furthermare, we assumed that this Austrian specfic soll C stock for cropland repre-
seres the offects of for the period before
1990 sndthat cropland management was rather stable in that period.

The further methodology ‘ollows dosely the 2006 IPCC GL. where the IFCC equation 2.25 Inchudes 3
t factor (Fua), a land use factor (Fu)) and an input factor for input of organic matter (F)
(Table 5.5, 1PCC 2006).

In 3 study by the Austrian Agency for Health and Food Satety (AGES) and Umweltbundesamt
(Uswerpunozsan 2010b] the (PCC default management factors for SOC (soil organic carbon) stodk
change have bean assessed against results from naticnal long-tarm ficld expariments of AGES
(SerGeL et al., 2007). The results of the € s(oa change rates hv the agricultural experimental plots
were allocated to different ) llke titage types and input
ypes.

The country-specific kand-use factor (F.u) for long-term cultivated cropland soils of 0.93 is applied
ACCONGNE 10 the results of the long-term fiekd experiments of AGES (UnmweLreuncesawT 2010b)

The stock change factors for Management (Fu.) were akso apphed accormng o the results of the
long-term field experiments of AGES (UMAR TRUNDZSAMT 2010b, 56 ot al. 2007), showng the of-
fects of different tillage types (minimum. reduced and conventional tiage) on Sof ofganic carbon.
According to these results, Fu; full and Fucreduced have the same country specific management
factor of 1.0, For Fuc no-ull the country specific management factor of 1.09 was derfved

(Vs msunoesanT 2010b).

The stock change factors for input () were akso rewisited: FrLow d005 Not occur In Austria, Fr
medium was 5signed 3 Management factor of 1.0 According 10 UNWFLTEUNDFSAMT (2010b), F-high-
Without manure was assigned with a factor of 1.05 and for the Input type F-hign-with manure a fac-
tor of 1.11 was derived as mean value of the found results in the long-termn fiekd experiments
(UuwamBunossanT 2010b). Tablo 264 shows the revised naticnal factors used comparad to the PCC
default values (for cool, temperate, moist regime).

Toble 264; Relotwe stock thange foctons for croplond axcording 10 1PCC defout vatues ord revised notono!
ors

Factor value type. Level 1PCC defoult Applied revised
2006 IPCC GL (cool,  national factors
temperate, mosst  (UMWEL TEUNDESANT
2 ;i rogime) % 20100)
Land wse () e Long tem cutwated 03 053
Dow POl - 100 E 1.00
Tibage (Fuc [ Reducee 108 100
P No Tik 115 105
7. Low 022 a%
— Fu Medhum 1,00 1.00
o Figh - wahaut manure [N 1.05
Fu HIN - wath marure [ m

The methodological regime for splitting the annual cropland into the diferent titage and input
types and assigning the sperific management factors is as following
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