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PART Il

IN— ||

Setting up the inventory
AVRUN)DERTE

Part Il of this supplement supplies guidance for inventory compilers about how to set up the inventory
for forests and trees—including how a community’s land shall be delineated and represented as



subcategories in the inventory (Chapter 4), considerations for how frequently GHG fluxes from land
can and shall be updated and reported (Chapter 5), and the data needed (Chapter 6) to implement
the calculation guidance in Part Ill for Forest Land (Chapter 7) and trees on Non-Forest Land
(Chapter 8). As with Part [, Part Il will be particularly helpful for communities that are including forests
and trees in their inventory for the first time.
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—B)M BEND, /N—bIERERIZ N—hIE D TAURUNIZHEMR R VOB AREEHDIZ2 =T
AIZEVEFIZBIT &7 B,

4. Representing land in the inventory
4, AURINIZENT T HERERTS

How a community’s land is represented in the inventory and the data available for this representation
are both critical for how emissions and removals—and thus net changes in carbon stocks—
occurring on those lands are estimated and tracked through time. The level of aggregation or
disaggregation that a community provides with respect to its land base will influence a community’s
understanding of what mitigation actions and policies may be effective in which places for changing
the trajectory of emissions and removals associated with forests and trees.

A2 =T ADETHAEDKIICA VRN TRIBEINDID R UVZORED=HICAF/AIGER T — 2.
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4.1 Delineating the community’s land base
4.1 222 =FT(D L HR—ROFMA IR (IRE1E)

Guidance on establishing the geographical boundary for a community’s inventory is provided in the GPC’s Section
3.1. This corresponds to the beginning of Figure 3. By default, all land inside a community’s boundary should

be considered managed (Box 5) and included in the inventory, with emissions and removals reported under Scope



1. The GPC’s reporting requirements state that a community’s boundaries remain the same from inventory to

inventory to facilitate comparison between inventories. Therefore, if the community boundary changes prior to a

follow-up inventory (e.g., territory annexed), previous inventories shall be recalculated using the new land base.

The same data should be available for the entire inventory area and the entire inventory cycle.

A2 =T ADAURNUN) DIz DIIBAYIZE R DFEILIZDNTDOHA RV XI&, GPC D3> 3.1 [ZHESN TS,
hE. RBORHDOEARER} ST B, IZa=TAIREROPOLTO L, BIEMEET EEIN TS (Boxb)&
HBRIN, B AOA—TT THRESNIFHERVPRINELELIZ, AVRUNIZEDLNDDHEELLN (should),
GPC MMEBERFIE T, 22 =T DERIE, AVRINBETOLERERSICT D0, TNENDOARIUNIZH
WCRILTHIERELTND, W2T, 74O0—TF VT AURIN)ORIZAZT 2 ZTAERNEBEINIHE (F, F8i5
DI . UBIOARUMIE FILWEHAR—REANTEHFESN AT NG5G0 (shal), RLT—4(E, 24
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There are a few additional situations for communities to consider:
D22 =TAMNEET REVONDENMHK R A BB,

Areas outside the boundary that the community owns, manages, or influences may be included in the inventory,
but they shall be reported separately as Other Scope 3 (GPC, Section 4.1). This includes areas directly
influenced by the community’s planning decisions.

D22 =T4AATEL, BELXIZEBES5ZADEANOHIEEZ, A/ VRUNIZBWTEDHDIENTES LML, £
UL, DRI —TF3(CPC, £V ar 4 1)ELTHITHELRTNIZZSENESEN (shal), hlZlF, 352=
TADETEREICKYEZENICHELE T HMFNEEND,

Areas inside the GHG accounting boundary where local land-use policies do not apply, such as national parks
or areas managed by carbon project developers (Box 6), shall be included in the community boundary, but their
fluxes may be tracked and reported separately to provide context for the community’s inventory. Reporting GHG
fluxes separately from any land requires justification and documentation of the boundaries involved.

gD T #F ABEENBEASNGVWCHGE EERAICHh DM, FlZE. EIIARXIEKRBRTODCINEARSE
[CEEIND M (Box6)., (&, 22 =T IBARNICEHONGRTNELRSE (shal), LHL, ZDTFV I R,
D22 TADAVRUNIZDONTOE RERB T DICHIICEBBLIRE T 52N TED, LML EYRES NI
GHGIZvIAD|METIE, BETIRADELERVUXELABETHD.

Box5 Managed versus unmanaged land
Boxb EEINEXIFEEINGWTH

IPCC guidelines for national GHG inventories (IPCC 2006, 2019b) separate land into two categories: managed
and unmanaged. The IPCC defines managed land as “land on which human interventions and practices have
been applied to perform production, ecological, or social functions.” The concept of managed land was
developed to separate the effects of anthropogenic (human-caused) activities from nonanthropogenic (natural)
effects on GHGs.




EZRD GHG 1> XD IPCC AH1RZ4(IPCC 2006, 2019b)Tl&k, ti#hE —d>OA7I)— EEINRUVER
SNZNZHT TS, IPCC TE, EEEn T #HZEI ABON ARUVEBIEEN., ERFHIXIHHEEEE
RE-drHICBEASN LI EERL TG, FESNTHOBRE. GHG 1233925 A A (AENRRAIZKD)
THRODNREFABH(BRNZEONRNODTDHICRFES NI,

In practice, separating natural from human-caused emissions or removals is a challenge. For example, fires—
which can lead to significant emissions—are often difficult to attribute entirely to either cause. IPCC guidance is
to report GHG emissions and removals on managed lands as a proxy for anthropogenic emissions and removals.
While some national inventories distinguish between managed and unmanaged lands, many do not (Ogle et al.
2018). Communities should consider all land as managed. Where a portion of community land is designated as
unmanaged and excluded from the inventory, justification shall be provided on the methods used to delineate
the unmanaged land and geospatial boundaries shall be provided in documentation.

FRF. AFVREROHHEXERINENSBRENTHIEIFHLL, HIAE KK—ZFLWHHEZL0T
—1FELADHE. WTILDRRICTELITIFREE2DIFELLY, IPCC AIZUATIE, BEEENLHD GHG
BEHERVRINEEZ, ASNBEHERVRINEOREBELTHRET HELTNS, —FOERDA U ARNUN)TIE
BEINEZRUOBEEINGZVTHEXBILTOSA, Z<TIFFTo>TLVRLNOgle et al. 2018), 22 =T 4lF. €T
DLHMMAEEINTNDEEZDDONEELL (should), AZT2=ZFT/DLHD—FA, EEINTLVRVNEX IS
N, AVRVNMDLERNENDFZEIE. BESNGO T HERS ST DOIERASNEFEICONT, ELHEDEH
ARt UEE5F (shal), 2D, IR EIEFRAEEICE WO TR S hRTF hF7anai (shal),

Notes: GHG = greenhouse gas; IPCC = Intergovernmental Panel on Climate Change.

Box 6 Communities with nature-based solution activities generating carbon credits in the greenhouse gas
accounting boundary
Box6 BEMRAXEEERNTRRILSUNEALSIE 2B AREERALERKEE) (nature-based solution

activities)& 475332 =7«

In cases where carbon credits are generated by NBS activities occurring within the community’s inventory
boundary, communities should continue to include these lands in the GHG inventory. This is because, in cases
where emission reductions and removals are transferred from one country to another and/or used to fulfill
compliance obligations, these will be reconciled by national governments under the Paris Agreement via
“corresponding adjustments” to avoid any given emission reduction or removal being counted more than once
toward nationally determined contributions. In cases where emission reductions and removals originating in
the community boundary are sold on the voluntary market, these shall be reported separately. Communities
should track lands accounted under different voluntary crediting systems separately to provide context to the
inventory. It is possible that GHG estimation results from the community inventory for these project areas will
differ from the baseline and monitoring results generated for crediting purposes, due to differences in data and
quantification methods applied. Regardless, communities shall report any credits bought or sold separately from
their inventory (GPC, Chapters 4 and 11).




=R AT ZTADAVRUNIBERRATELS NBS FHICLKYURIHESNDEHGE. A2 =T /(% Thi
DL HEMEEL T GHG 1V RUNIZEHDIDNEELL (should), ZAUE. HFEHHEIRE R VRINELEHSE~
BEnash, R/ XEERETFERBERLILHICERAINDGSHE. Thbld, NIBECE DOV TEOBATIZE
Y, BFEOHEHEIEE XIERINEA, EARE T HEHEK (nationally determined contributions)IZxfL T#E & [RIEt £
SNDDZEEET D=8, [ ERIFE (corresponding adjustments) JICKYFFAESNENDTHD, IZ2=T 418
FANICHXTHHHEIRERVRINED, BHMB TREESINESE. TNE, BlIICRESNABTIERESEN
(shal), Za=FalE AVRUNITIRRERHT 2720, BRDIEETHILIOIIN AT AIZBWTEESND T
&R <28 B2ONEELL(should), ChsDTOPcIMNEOIZ2 =T 1AV RUN)IZ&D GHG B EfER
(£, BAINDZT—2RUPEELFEDENZRY, ILOIMNDFEZOITHINR—ZAFAV RUPEZ )T HERE
BERDAREMENHD, ZHICEHDHOES, 222 =T A&, TOAUARUNEFRIIZ, BAXIEFEEIN /LD UNE
WMELRTIERSAEN(shal) (GPC, F¥TE—4 KU 11),

Notes: GHG = greenhouse gas; NBS = nature-based solutions.
SE CHG=B=RA X NBS=BREEALEREKTE

4.2 Representing the community’s land base as land-use categories
4.2 LHRBAATII—ELTOIASA =T OEHEBORIR

Once a community’s GHG inventory boundary has been delineated, it shall be classified into subcategories
according to the IPCC'’s six land-use categories: Forest Land, Cropland, Grassland, Wetlands, Settlements, and
Other Land. The GPC'’s definitions of these are provided in Box 7. Communities should align their land-use
categories and definitions with those of existing national, state, or provincial inventories to facilitate consistency
with national, state, or provincial reporting. However, communities may decide to use a different system or
definitions if they have compelling reasons, such as that the national, state, or provincial system does not fit the
community, is not consistent with the community’s laws, will not provide the desired actionable information for the
community, or will not facilitate land or GHG management.

22 ZTADGHG AU AN UMIBRARE [ ESNIZFFR T, ZHUEIPCCOARDD L MFIBH T HTI)— FHI B,
By R, ERMERTCZOMO LT, (CHE->TH T ATIV - EEINGZTIEE5E0 (shal), Shind GHG D
E L Box7ITRESN TS, IZa=TqlE TOLHMAIAATI—RUVEREZ. B, MXIEHEORELD—
EMERFITTEH. BFOE. MXITHEDARUN)DEDEEEDDNEELL (should), UL, 322=T
(. HBNHOHDZEHE. HIZIE E. MXEHFDI AT LANAZTAZTAITESTUVEL, IZ2 =T DEFELES
PN, OS2 2T AI2EOTERLWRATRAIBER B ER L2V XE, LM XEFCHCEEERSITLAL. 2D
BI5REF BGDVATLXIIEREFEMATDEERTE T HIENTED,

Regardless of what land-use classification is employed, the categories shall exhaustively and exclusively divide the

community’s land into land uses (Figure 4):



EES5Hm TR RAATIV—AFERAIN =M HHLST ATI)—IE D22 =TsO T #E T A BICEBHO RS
B s (4) :

» Exhaustively assigning land means that no land is omitted, thereby avoiding undercounting of emissions and
removals.
- THIOMEREN LR B AL, INAES T HERNASNGEVNIEEEKRT D, CNICKY, EHERVRINEDE/NEES
B9 B,

« Exclusively assigning land means that no land is assigned to two categories, thereby avoiding double-counting

of emissions and removals.
T OB A B ML, IAAESTE - DOATI—CE Y THNIEEEKR TS, kY., HEHE R UIRIY
=D "Fit LERET S,

Figure 4 Comprehensive coverage of a community’s land base

Both Exhaustive and Exclusive Neither Exhaustive nor Exclusive

<— Gap

= Overlap

Note: Land uses exhaustively and exclusively classify all land within an area in the left panel. Green polygons represent Forest Land and gray polygons represent
all other land uses. Trees on Non-Forest Land are shown in darker green. Land uses overlap (red areas) and omit (white areas) in the right panel.
Source: Authors.

Land use in a community’s inventory area can be estimated using sample-based or map-based approaches.
Sample-based approaches examine a statistically meaningful sample of points within the inventory boundary to
produce land use and land-use change area statistics for the area of interest, but they do not result in a map of the
community’s land uses. Map-based approaches use wall-to-wall (complete coverage) maps of land use and land-
use change within the inventory boundary. While both approaches can also be used to track land-use change,

each has advantages and disadvantages (Table 4). This supplement only further considers map-based approaches
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for estimating land use and land-use change because of their greater accessibility to communities and the
additional value that geospatial information can provide for understanding where activities and associated GHG
fluxes have occurred within the community; additional information on sample-based approaches can be found in
FAO (2016).

AIAZTADAVANVNMBO LRI RIE, TV EEEREMHNEEELZZANTEESND, YUTILVEREE
TlE. HEEBOTMFEAR VO L MERAEEEERT D012 AORUNIBERANOM RAOMRETHICEKDOSH S
VINERE TS AL, D22 =T QLA AOMBME/ERLAEL, MMEEERTE AN UNERAOLH
FARVCLHFAZ EOBEN(ZELBERE) ORERAWND, NADFEG. THFAEEEENT 50128
WBTEAH KD, TNENIE, REIRVEFNHD(FRE), COYTIAVNTIE, THFIARVC LA AELLE
HES 2012, tREERZDHTDONTEITRE T 2. ThiE, MREEEZDIZ1 =T A(2EOTDLYBNFI AT
BEMEA N, BB RUZNIZHES GHG TZYIAM, A2 =T DO, AL THECENEIERT 18I, 2o
MRHE TELBINNMENIER TH D, ; YU TINEELDBINDFERIE, FAO(2016)IZEEHEIN TS,

Table 4 Advantages and disadvantages of sample-based and map-based approaches to estimating land use and
land-use change

x4 THAARVCIHFARCERET OOV TIVEEER VMR ELELO R R UER

Land-Use Advantages Disadvantages
Approach KAt AT
t# 7 A
=
Sample-base » Can customize land-use categories specifically for | « Requires technical proficiency to sample inventory
YOS ILERE inventory area
AVRUNITONTHEBIIC LRI AATIV—EHRE | - AVRUNBEOY Y TS ETNERAELE
RARXH KD, I3
» Data are generated locally, potentially through a | *+ Only estimates area of land use and land-use
community or participatory process change, not the location of land uses (no wall-to-wall
AR BEMNICOIS AT XIE— BRSO T0+4 | map created)
T, Ml Ic B TER SN B, THFAKRCIHFIAECOMBEEEST DDA,
« Can be performed in a statistically rigorous way that | T F|FAOBATIEE E LAV (BIEMHRIEIER S
supports quantitative uncertainty analysis of land use | 7(Y)
and land-use change » Community must resample the inventory boundary
CEHFI AR A AEEOEENTHEEMESHT | for each inventory cycle
EXEYOMETNICERE R ETRESND 22T A(E BAVRUN - HATLIZBNT, 1N
VNIBERERY )T LRI IR,
Map-based * Wall-to-wall maps support visualization and | * May not have the statistical rigor of sample-based
R E%E communication of land use within inventory boundary | approaches until an accuracy assessment has been
S AEREIE, AR URNIEBRRO L HF ADE | performed explicitly for the community boundary
BERVIZ2A =T —2avEXET D, EREMFHEA, D22 =T ROV THREICERS
+ May be available from national data or other | NLAFETI&, BT ILEEXICHEIT I ETIICEE SIE
community projects N,
EOT—ANEMOIAZTA =T DTAT UM ATF | « May not have all the desired land-use classes for the
AIBER IS A MDD, inventory
» Maps locations of land use and land-use change | 1Y RNUMICDWTHE T L L MAIRIZADLTIE
within the inventory boundary, which facilitates | fEWNSENH D,
mitigation activities * A comparable map must be created for each
AVRUNBERRAO T F AR T #F AZEEOH | inventory cycle
M EOMER. BIEBERSIST S, BAVURUN) - H AT ILIZDNT B TE B AERL
SNDWMEND D,

Where land could fall into multiple land uses (e.g., an agroforestry system could be Cropland or Forest Land), one




land use must be assigned. The GPC prescribes a hierarchy of Settlements > Cropland > Forest Land > Grassland
> Wetlands > Other Land. Assigning land to land units rather than areas of activity divides the land base
exhaustively and exclusively. For example, both cattle grazing and forest management activities could occur in the
same area but would be assigned as Forest Land using the above hierarchy. As another example, forested wetlands
would be classified as Forest Land rather than Wetlands.

THAEBO L HFIRICKZE LSS (Bl 77/OTALAN)— SR T LATE, Bt XIEHK) . —D>O Lt FI AL
BASINGTNLGRSE, GPC T, FFEM > B > F i >\ > Z0MO T #OETIILF—EREL TS,
T ZEEE DM TIE A< EMBEAIICH B THILICRY, T EBERENRTEBHNICoToND, BIZE 4
OBB R VOHMRERFZHONAF. R TELSS, UL, LREIILF—EANSIETHEMRELTIRY DTS
A%, MOFIE, FMELZEHIE, B TIRIHZ RO EIND,

The same land-use definitions shall be applied consistently throughout the inventory so that changes in definitions
do not appear in the inventory as land-use changes as could occur, for example, through comparing different land-
cover or land-use maps produced with different classification methods for different years. If land-use definitions
are changed in a follow-up inventory, the changes shall be retroactively applied to previous inventories and the
inventories recalculated.

R L#FIAERSMUANUNERBLTC—ELCERASNATAEGESE0 (shall), ZhiE, HlZIE ERDFEICDN
TOEBINEA AR CEUERSNELGL T B E T R AR AR T HIECLY, THRIADEEN4E
CTWBEIIZ, AVRUNIZBITEIEEDEEMN, AVRUNIZHENGNLIICT E=HTHD, THFIAEER.
TO—F7YTAURUNITERESINEHE. ERE BEOAUARUNICEELTEASN, 1R UNIEBHEIRT
NUEEB7E0 (shall),

To comply with GPC reporting guidelines, community inventories shall apply land-use definitions, not land-cover
ones. The distinction between these, and the consequences of using land cover instead of land use, are explained
in Box 8. Although land cover is often easier to map than land use because it is observable with satellite imagery,
it is not immediately useful for inventories. Inferring land use from land cover could result in attributing GHG fluxes
to the wrong land-use category. Communities can use supplementary data and information to ascertain whether
or not observed changes in land cover correspond to changes in land use.

GPC #EHARTAVITHST=HIT, Q22 =T (AU ARUNTIK, THHBEE R TIEAL TR AT EEBERLAT
nE@nEi(shall), CHHDXEI, R HFIAOROYIZ T BEEFALHERIE Box8 THBAIN TS,
R BIHEEBERZEZAVTEREAIRETHDI LA D, TIREL. THFIALVHNIZT 20N LLDHEER S THD
A, T BIE AOANUNICE, BEENICITBERTEAL, THEBENS TR AEHAT IILE BEo-L
HFIRAATIV—IC GHG 75V IR ZIFREIEDMEREGD, D22 =T 11E, THFBOE AT EE,A T HF] A
EREIC—HITIDENEHERT DEHOITHEET AR PIEREFIRATHIENTES,

Box 7 Land-use definitions in the Global Protocol for Community-Scale Greenhouse Gas Inventories
Box7 BABREDEEMEAABEHEE T HEOERRMTONIL -4~ N)(Global Protocol for Community—Scale
Greenhouse Gas Inventories)D T #1IF|HDEE



The GPC uses the six land-use classes from the Intergovernmental Panel on Climate Change, which are defined
in the following hierarchy (highest priority to lowest priority) in case of overlap:

GPC Tl&. [URZENRET BT/ SR DD ARDD T #MFIASELEFEAL TS, Thik, ERTH5EIZL
TOEITLF—(HREBWMEEENORLEWNMELE) T, ERINTLS,

« Settlements: All developed land, including transportation infrastructure and human settlements of any size
FFRM 2 TORFEINEZLH, ZhIZE 2 TORESOHEAVTTRPABRDEFHIAEEND,

« Cropland: Cropped land, including rice fields, and agroforestry systems where the vegetation structure falls
below the threshold for forest land

DR FHESNTOS I, ERICE, FEE. RUEEBENBRMOBRMEZ TRIS7 /OT74L XN O AT LA
aFEhbd,

* Forest Land: All land with woody vegetation consistent with thresholds used to define forest land in national
inventory

BRI ERAANVNTEREZERT DEHOICEASNEBRBE(LENE) EEESHDH DA E B (woody
vegetation)D&H L THLH

» Grassland: Rangelands and pasture land that are not considered cropland, and systems with woody vegetation
and other nongrass vegetation that fall below the threshold for Forest Land

Eh RihE L TE RSN i (rangeland) X UM E #E (pasture land) N, FMOEEZ T ESAEHE
ERCOELUNDEEDE DY AT L

» Wetlands: Areas of peat extraction and land that is covered or saturated by water for all or part of the year
SEHE—MOEEMIE R VP FEOLTXRIE—EHKIZBEDLNXIEZENS T 1

« Other Land: Bare soil, rock, ice, and all land areas that do not fall into any of the other five land-use categories
FOMO M T IR B OKRO, DR DO #MFIBHTI)—D NIt E LGNS TO L S

Box 8 Land use versus land cover
Box8 LTihF|IFARULLiE

Land use refers to the way humans use or manage land (e.g., the arrangements, activities, and inputs
undertaken); it may also refer to the social and economic purposes for which land is managed (Di Gregorio and
Jansen 2005). Land-use change refers to a change in the use or management of land by humans. Land cover
refers to the physical and biological attributes of land (such as whether there are trees); it may not always be
consistent with the use of the land. For example, an area can have a Forest Land use but be temporarily
unstocked and therefore have a land cover with few or no trees. In some cases, land-use change and land-cover
change will be identical (e.g., conversion of Forest Land to Cropland). In other cases, a change in land cover
from Forest Land to Grassland may reflect a temporary disturbance (e.g., harvest), after which the forest is
expected to regrow. Assigning such an area to land-use change could result in the incorrect assignment of
emission and carbon gain factors.

THFAE. ABSLHEFERXITERET 25 AW ERESNETLUDAVN TEBREA) THFA AL, £
fz. THNEEIN SRR FRBHIZIET (D Gregorio and Jansen 2005), +#F|AZE bIX. AR




LHTHOFERAXITEROELERY, LTHHEBET THOYENRUCEYHNEE(BIZE HALHEINE
MERT T HEBIF T ORI ALSLTLEBICE—RLAL, FXE HEATMEET N —RHHIZE AN
B LT IO DB ARLAOGNIFE ANV W EEETDH, —BBOHITIE, THFIFAL L i
WEBEIIER—THD(Hl. FMALLRIMADEA), MOFITE, FMEAMALEMADLHIFBOELE, —FF
BOIEEL (B, kB E R T ZIHAELDY, TDH., HHE. BURKRTIIEFHINA TS, COLSAHEE T
HFAERICEIL THIL . B RPRBRARRORE ABEALLE D,

For community-scale inventories, it may be a reasonable simplification—in the absence of additional data and/or
to simplify the GHG inventory for lands—to use land cover as a proxy for land use. However, without additional
information on land use it is not possible to know whether a land-cover change is temporary or permanent.
Therefore, supplementary data and information should be used whenever possible to ascertain whether an
observed change in forest cover during the inventory does in fact correspond to a change in land use. This can
be done using a combination of local knowledge or expert judgment, site visits, and/or high-resolution satellite
or aerial imagery from the year the change was observed (and years prior to and following the change, if
available). In addition, spatial overlays of Forest Land use areas (e.g., areas designated as national, state, or
local forest or park areas or managed forest areas), areas of natural disturbances, or planned urban expansion
areas can support improving the attribution of land-cover change to the correct reporting categories.

IS TAREDAURUNTIE, T HEBEE T HAAOREBLLTERT HILE. —BMOT 20 B WNSE
RO/ XD GHG A RUN)ZE BRI T 27=0I— BN RERIETHIIHZENHD, LHLahn, ik
DNTOEMBFRELIC, LHWBEREL—FNNEANAER D EFIRAIREETH D, KoT. MENT—4
BOEH, 1V RUNIBRPORMREBOBE RSN ST L A AOEALEER G T 2N ENEHERT 7=
OIZ, ARG X FRTL2ONEELL (should), ZDTE%E, HBOMB X ITEFROHIB, IRMEHRH. X
O/ RIFEAEA RSN F (R, AFAIEETHNIE ZIEORIEMEDE) DEHEEHE XIEMZEHEOE R
DEEEERANTITITENTES, FEIC. FMFEAMIEOZENEN B, B, N XITHIBOFHFMAR X (T2 FEithis
XIEEESN =AM ME), BRBELOMIE, X(E, STESNEH TR, TR BERCOREZIELL
WENTI—ICHET2DEXIIET .

4.3 Representing land-use change
4.3 THFRIAEIELORE

Land use at a specific time can provide information on how much carbon is stored at that time, but this information
is not immediately useful for a GHG inventory because it cannot be used to estimate changes in land use over time,
or how carbon stocks have changed. Conversion between land uses and the maintenance of land use over an
inventory cycle are both critical parts of the “Land” sub-sector’s activity data, which the GPC defines as “a
quantitative measure of a level of activity that results in GHG emissions [or removals] taking place during a given
period of time.” It is analogous to the miles driven by vehicles, the tons of coal combusted, or the number of livestock

for other sectors, although in those cases it is not the change over time that constitutes the activity data.
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REDEF RO T HF AL, ZORE R TEKSNDRFZNITEINTOIHIDBERERMET S5, LHL, COBFHRIE. &
R TR FHOEERIEIEDL IR BRAMN VENELLENEEE T HHIZEATERUN=SH, GHG 1R UN)
[CEBICIEBERTIEEL, AURIN)-HAILEBLTOLMF|BEOERA RN tF AOMEREL, il i+
T8 —DFBHET —ROEBREH THY. GPC TE. MFEDHMAICERESI = GHG BrE 2 [XITRINE]E
HELTEHENLANILOEENREIEERLTND, A (LRI HOREXIEHEE) L hotEs2—n, Bl
[CEOTEERENIAIL MESN=RROMNH REDOHK. LLELL TS, BL. Chod7—A T, FHET
— A& T HREFNEAETEALA,

Although land-use change can be calculated from nonspatial tables of land-use areas at the start and end of the
inventory cycle (such as from sample-based approaches [Table 4]), geospatial data are increasingly used for
estimating activity data in land-related GHG inventories. Compared to nonspatial tables, geospatial data (e.g.,
automated processing of satellite data, manual delineation of aerial imagery, and participatory community mapping)
provide more granular information about the types, locations, and attribution of land-use changes that are useful
for informing climate action, and thus this supplement recommends the map-based approach for calculating land-
use change. This entails using at least two land-use maps to develop a land-use change matrix (Table 5), with the
entire inventory area divided among the six IPCC land-use classes for the beginning and end of each analysis cycle,
such that all land included in the inventory is assigned to one of 36 possible land-use change categories. A separate
land-use change matrix is created for each inventory cycle.

THFRIAEE, (GUTIVEEERIRK 4I06DIIB) AV RUN) AL DRFEEE TOH T HF) A g DIEZE
BIORMNOETHE T HIENTE DN, B ZEFE DT —2IE, LHIBSE GHG AU RUNIZBWTCERIET —2DEED
FEOICREICFIASNTETND, FEEWRELERLT, HIBENZEET 2Bl ET —2OBEHNE, izt
BEOYZATIIICKVREIE RSN =T OMRER) TlE. [UETEIZE D8 &4, THAAEE
DR, BT R VBEIZDNTOLYMAWNVEREZRM T 2. (EoT. COYTIATIE, L HFIBELCEHETS
FOICHIREEELEHREL TS, COILE Daded, TR AEETNYIR(RD)EEMRT H=HIC, 10X
VNIZEFNZLTOLTMAICOEEN LA AL HTII—D—DICBIRSGND L5, BT AVILORA
EEREBEDRDODIPCC T#FIAD IR ToN2EDA RN OH D, DadEs D0 mF| AR DR A
ERIICHED,  EBIOE#FI AT VIRD, BAVNRUN) - H AU DNTHERE NS,

Land staying in the same land-use category throughout an inventory cycle (cells outlined in blue on the diagonal of
Table 5) is just as important as land-use change; emissions and removals occur in land that maintains the same
land use throughout the inventory. Communities with relatively stable land use are likely to have their GHG fluxes
concentrated in the diagonals of Table 5, where the top-left cell represents Forest Land remaining Forest Land and
the remaining diagonal cells represent trees on various subcategories of Non-Forest Land:

ARUN)-H AL ERBLTCRIC T MFIAATIV—OFEFEDO LM (ROORODOFONZEDOEIL) L, THFIAELE
RIRKICESICEETHD FEHERVRINEN, 1VRVN)EZBLCRICEIHFIAEZHF I 2L HTELD, Y
RELEETHMFIADH DA =T« RODAIRIZEH L=, D GHG 75V &B T HAIREMA®H D, £ TIE.
K EMEDILE, EADOEONGHRERL, T, BYORHDEILIE, FMHLUNDIRLET THTI)—DBARZER
g
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+ Substantial removals can occur in a community’s Forest Land remaining Forest Land. For example, old-growth
forests that remain undisturbed over the inventory may store and remove substantially more carbon than any other
land use in the community.

CFEQRNEBE, IZa =T OEAOEVFMTELD, BRI AVRUNMEZBLCTEREOENEE M (old-
growth forests)(&, A2 a2 =T /DD L F| B LY KIBIZZ LD FRZITFELKINT 5,

» Emissions can occur from a change of condition in Forest Land remaining Forest Land, such as disturbance or
management.
BEHEIE, BEALXEEHEDOLIG, EADENFTHORRIDE/INMELD,

« Changes to tree canopy within the Settlements remaining Settlements and other diagonal cells can result in
emissions from loss of tree canopy and removals due to or resulting from maintaining and/or increasing the Non-
Forest Land tree canopy area over time.

BRFDOEORARE MR OMEORODEILORIZH LK (tree canopy) ~DEFE(E, BIEDERICKDHHEI LI
REFRRFMLUND T DB OHRF R/ XISEIARE., XIFZDOFHERICEDRINELLELSE D,
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Table 5 6x6 category land-use change matrix

Land use at end of inventory cycle

Land use
at start of
inventory

cycle

Forest Land

Cropland

B rorest Land remaining Forest Land

Forest Land

Cropland
converted to
Forest Land

Grassland
converted to
Forest Land

Wetlands
converted to
Forest Land

Settlements
converted to
Forest Land

Other Land
converted to
Forest Land

Non-Forest Land converted to Forest Land

[] Land use stayed the same use during the inventory

Cropland

Grassland

Wetlands

Settlements

Other

Forest Land ~ Forest Land Forest Land ~ Forest Land I;z;evset’;.:gd
converted converted to converted converted to to Other
to Cropland ~ Grassland to Wetlands  Settlements Land
Cropland
Cropland Cropland Cropland Cropland cgniearte J
remaining converted to converted converted to IO er
Cropland Grassland to Wetlands Settlements Land
Grassland Grassland Grassland Grassland S
. converted
converted remaining converted converted to 5 Olter
to Cropland Grassland to Wetlands Settlements e
Wetlands Wetlands Wetlands Wetlands Lelies
" converted
converted converted to remaining converted to 10 Other
to Cropland Grassland Wetlands Settlements e
Settlements Settlements Settlements Settlements =
S converted
converted converted to converted remaining
to Other
to Cropland Grassland to Wetlands Settlements Land
Other Land Other Land Other Land Other Land Other Land
converted converted to converted converted to remaining
to Cropland Grassland to Wetlands Settlements Other Land

Forest Land converted to Non-Forest Land

Non-Forest Land remaining Non-Forest Land on which changes to trees on
Non-Forest Land are tracked

Note: Each cell represents the area of land that started in a given land-use category and ended in a given land-use category over an inventory cycle.

Table 5 6x6 category land-use change matrix

Land use at end of inventory cycle
A VRN AL DR TO L F A

Forest Land Cropland Grassland Wetlands Settlements Other
M £ Hih g B it ZDD
Land use Forest Land Forest Land Forest Land Forest Land Forest Land Forest Land Forest Land
at start of ESY remaining converted convertedto | converted converted to | converted
inventory Forest Land to Cropland Grassland to Wetlands Settlements to Other
cycle EAOENER | BHICEAS | EMICEAS | BivicizAE | R # 1% | Land
ANV ® N NE=FHM NI=FRHK REShi=FZHM | TOMmOLT M
YA DE [CEs SN
MTO L HF| A
H Cropland Cropland Cropland Cropland Cropland Cropland Cropland
Zih converted to | remaining converted to | converted converted to | converted
Forest Land Cropland Grassland to Wetlands Settlements to Other
HFMRICEASE | mAOEN | EfICEAS | BHICEAS | B X # 12 | Land
hizg2h =3 ni- g ni-Ei BanizEth | TOMOLTH
[CERF SN

Copyright®© SLSV CES #/[7£/7/SLSV CES INSTITUTE All Rights Reserved
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Zih
Grassland Grassland Grassland Grassland Grassland Grassland Grassland
Hih converted to | converted remaining converted converted to | converted
Forest Land to Cropland Grassland to Wetlands Settlements to Other
HRICEAE | BHICEAS | SAOEWE | BHCEAE | B & #12%x | Land
hri=E#y hri=Ei#y #h Ni=Eih Ashi=E# | ZOfthD LT
(e
Hih
Wetlands Wetlands Wetlands Wetlands Wetlands Wetlands Wetlands
pivgsie) converted to | converted converted to | remaining converted to | converted
Forest Land to Cropland Grassland Wetlands Settlements to Other
HFWICE AS | BMiEASN | EHICE AT | SAOEWNVE | B R #i1c ¥ | Land
ni=igih f=iE i ni=E i # BAEnr-gH# | OO
[CERFEN-
Pt
Settlements Settlements Settlements Settlements Settlements Settlements Settlements
B F converted to | converted converted to | converted remaining converted
Forest Land to Cropland Grassland to Wetlands Settlements to Other
HWICE A | BHICEAS | EMICE AT | BHICEAST | SAOMEVOE | Land
Ni=FFH Ni=FFH NI=FHFH NI=FHFH Fih ka0l 0k
[CERFENZ
B FE
Other Other Land Other Land Other Land Other Land Other Land Other Land
ZDfhd L | convertedto | converted convertedto | converted converted to | remaining
Forest Land to Cropland Grassland to Wetlands Settlements Other Land
HHRICERAE | BHICEAS | EHCEAS | Btz AS | MR M ICEk | SAOENT
NEZFOMD | NEZFDOMHD | =T/ | =Tt | BESni=Z0 | Oftoti
;1) ;1) T T ik e}
Forest Land remaining Forest Land
B DEOHRM

Forest Land converted to Non-Forest Land

HMRUND T MRS =AM

Non-Forest Land converted to Forest Land

FWICERARSINHZMRLS D L H

Non-Forest Land remaining Non-Forest Land on which changes to trees on Non-Forest Land are tracked
ARUSNOLIHOFEFO LM, COFE. FMRUNDO L OB ARDELAEISND

Land use stayed the same use during the inventory

AVRUN)EARIRRICFIRICE £ o>TLN\ S L 15 A

Note: Each cell represents the area of land that started in a given land-use category and ended in a given land-use category over an
inventory cycle.

FEIREILE ARVNEBLT, HEQLHMFAHTIV—THEY, KM ORFEDQ LA ALTI—TROIMIEHERL TS,

4.4 Simplified and disaggregated land-use change matrices
44 BARELMESNLHRAEE<TMNYIX

After communities categorize their land by the six IPCC land-use categories illustrated in Table 5, they may choose
to combine and/or split land-use categories.
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S2 =T 4 REICEHZN D720 PCC LFIAATI—I=LYZO T MR AEHBLIE, 232 =T (1L
FIRANTIV—EMAERY/ REHEITIENTES,

Communities can combine multiple land-use categories that are not individually relevant to their inventory to make
a simplified land-use change matrix. At the extreme, a community may aggregate its land tracking from a 6x6 land-
use change matrix (Table 5) into a 2x2 Forest Land / Non-Forest Land change matrix (Table 6). This approach is
particularly relevant for communities that have activity data available only for Forest Land and Non-Forest Land
classes. Within the “Land” sub-sector of a community’s inventory, forest- and tree-related GHG fluxes are relevant
in four subcategories:

22 =T «1%, BRES =R REAETM Y IZEER T 2=HIZ, DAV ANUNIZEBTIRRELZWERD
THRIBAHTI—ZHEELIENTES, BIRICE ZOLHFIAERSZ, S22 =T/, 6 X6 L HFIAET
MIvDR(RD) D2 X 25 M/ FMRUAND L E BTN I X (RO)ITEEDHDIENTED, ZOHEF. HFMHEY
BMLUNDEHDIZRIZDNTDH AFRAIREGERET —2EF T 233272 TIKFICEET S, 132
ZTAAUNUNDON 1 | T 02— T FMREUEARRE GHG 759 7(3, MO0OHTHTIV—IZEET 2,

1. Standing forests (i.e., Forest Land remaining Forest Land), which continue to grow and remove carbon from
the atmosphere but can also undergo natural and/or anthropogenic disturbances that cause emissions.

1. ¥4 (standing forest) (f5l. ERFADENZRM), ThIF. HRERVRI[IDDDRKEREDBINZE T 5%, FHHEES]
TRITERNRY/ XIEALIBE DS,

2. Deforestation (Forest Land converted to Non-Forest Land), when an area of Forest Land undergoes a land-use
change; for example, to urban development or new cropland; this leads to emissions because carbon stocks
declined during the inventory cycle.

2. FMCHEK (BRMEHMLUNO L HIZERA) | FAOHIAY; FIAIE BHFHAREXEHLONEHIC, THFAE{E
WRDEE, SDTEE AVANUN VAV HBRRBRAV Y VENBRT 22D, SFHEELDT,

3. New forests (Non-Forest Land converted to Forest Land), such as reforesting abandoned croplands, which
results in CO, removals from the atmosphere.
3. HLLHM(BRICEASNERMUNO L), fl. BEMShZRESNEZE ., Chik, KnH0 CO28%kUX
Ex4ELSE 5,

4. Other Non-Forest Land uses and changes, such as Cropland converted to Grassland, can also result in
emissions or removals depending on the extent to which tree cover or soil carbon increased or decreased on
those lands. Only changes in tree biomass are covered in this supplement (Table 1).

4. hDOFMUNO T HFIAKROEL, HIAFE, BECEASNEE/, (X T TO MO AREE T L E R
RABIMXEEDTDEANCELY, BEHEXIFRINEEZELSE D, BANAFIRAPDEEDHN, ZOFT
AURTIE, HHRESND(FERT),
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Table 6 Simplified land-use change matrix

Land Use at End of Inventory Cycle

Land Use Forest Land remaining Forest Land Forest Land converted to Non-Forest Land
Forest Land

at Start of (Chapter 7) (Chapter 7)

Inventory Cycle
Non-Forest Non-Forest Land converted to Forest Non-Forest Land remaining Non-Forest Land
Land Land (Chapter 7) (Chapter 8)

I Forest Land remaining Forest Land Forest Land converted to Non-Forest Land
Non-Forest Land converted to Forest Land Non-Forest Land remaining Non-Forest Land on which changes to trees on

Non-Forest Land are tracked
[] Land use stayed the same use during the inventory

Note: Each cell represents the area of land that started in a given land-use category and ended in a given land-use category over an inventory cycle.

Table 6 Simplified land-use change matrix
=6 R {bIhi=t#FAEITNIvIX

Land Use at End of Inventory Cycle
AVRUN) AL OFREO T HFIF
Forest Land Non-Forest Land
H FHIRLSN D+ HF
Land Use Forest Land Forest Land remaining Forest Land Forest Land converted to Non-Forest
at Start of FEION (Chapter 7) Land (Chapter 7)
Inventory Cycle EAOEVWER(FYTE2—7) BN DL M s S = R4
A2 RN A7) | Non-Forest Land Non-Forest Land converted to Forest | Non-Forest Land remaining Non-
DEF DL HF) AL D + 7 Land (Chapter 7) Forest Land (Chapter 8)
HRICERAESNEHREMUNO L (F | EMRLUAO T HOFFEO L (Fv T
Y IR—T7) 2—8)

Forest Land remaining Forest Land

ERFA DO

Forest Land converted to Non-Forest Land

HFMUUIND T B A SN =FRM

Non-Forest Land converted to Forest Land

AMICEASNE=RRLI O L i

Non-Forest Land remaining Non-Forest Land on which changes to trees on Non-Forest Land are tracked
HHRLUNDLHOTEDHRMK, COFERMUND LMD ARDOELHEIESND

Land use stayed the same use during the inventory

AV ARUNJRRICFIARICBE>TN 2 LRI A

Note: Each cell represents the area of land that started in a given land-use category and ended in a given land-use category over an
inventory cycle.

E R EIE AVARUNEBLT HEDLMFIAHTI—TIHFEY, AORFEOLMFAHTIV—TROIMIEHERL TS,

Communities may also wish to split up some land-use categories in their 6x6 land-use change matrix, where one

Copyright®© SLSV CES #/[7£/7/SLSV CES INSTITUTE All Rights Reserved
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land use or land-use change category is disaggregated into multiple subcategories, such as land ownership or
forest type. This is analogous to subdividing the “Manufacturing Industries and Construction” sub-sector into
detailed subcategories (iron and steel, nonferrous metals, chemicals, etc.; see GPC, Table 6.4).

222 =T« 6 X6 MFAATIV—DOHRDO—FO L #F AAHTI)—EMMELEVWERIZENH D, CDHE.
THFAAXGEMFAEEHTI) -, THAEXEEMROBEOL G, EHOFTHTI -l EEh D,
g, TELEERVERZE YT /2 —23 e Y ThT3)— (8. ERERE. b5 6GPC. & 6.4 22 8R)IH
METDDOEHELL TS,

Land-use change matrices can also be simultaneously simplified and disaggregated. For example, limitations on
available land-cover change data in a community context may force the community to aggregate its land tracking
into a 2x2 land-use change matrix (Forest Land / Non-Forest Land), but other data sources specific to the Forest
Land category may allow further subdivision of the Forest Land remaining Forest Land category into multiple
subcategories, enabling different emission and carbon gain factors to be matched to relevant areas of different
forest types (Table 7). Further discussion on creating subcategories for Forest Land and Non-Forest Land is
provided in Chapters 7 and 8, respectively.

THFAEETNYIRE, BFIC, EEELHENEDTEILETES, FIAFE D22 =TADRRIZTBNT, AF
AIRER T B R T —RBANDDFE. 32 =TT HEHZ2 X 2 R AE NI X (/TR
USNDEH)ICEEDHEDZZAEND FMRATIV—ICEREOMOT —2ELHDI5EE. EAOENKRMRATI)—
EEBOYTHTI)—ICEITHDME T DTENARETH D, NITKY, RGEDFHRVRFRRARES, R2D5H%
MOBRICLLIEES DMBICHE RS DILEERIREICT H(RT), HTMRUOBHMUND LY THTI)—DER
[ZDNTOFEMIE, ZNZENTF ¥ T2—7TRUBITIRESN TS,

17



Table 7 Sample land-use change matrix where Forest Land is disaggregated

Land Use at End of Inventory Cycle

Forest Land

Primary
Land use
at start of
inventory

cycle

Forest Land
Secondary

Forest Land
Plantation

Non-Forest
Land

Forest Land Primary

Primary Forest
remaining Primary
Forest

Secondary Forest

Forest

Forest Plantation
converted to
Primary Forest

Non-Forest Land
converted to Primary
Forest

B rorest Land remaining Forest Land

Non-Forest Land converted to Forest Land

[ Land use stayed the same use during the inventory

converted to Primary

Forest Land
Secondary

Primary Forest
converted to
Secondary Forest

Secondary
Forest remaining
Secondary Forest

Forest Plantation
converted to
Secondary Forest

Non-Forest Land
converted to
Secondary Forest

Forest Land
Plantation

Primary Forest
converted to Forest
Plantation

Secondary Forest
converted to Forest
Plantation

Forest Plantation
remaining

Forest Plantation
Non-Forest Land

converted to Forest
Plantation

Forest Land converted to Non-Forest Land

Non-Forest Land

Primary Forest
converted to Non-
Forest Land

Secondary Forest
converted to Non-
Forest Land

Forest Plantation
converted to
Non-Forest Land

Non-Forest Land
remaining
Non-Forest Land

Non-Forest Land remaining Non-Forest Land on which changes to trees on
Non-Forest Land are tracked

Note: Forest Land has been disaggregated into three subcategories, and all Non-Forest Land has been aggregated into one category, with each cell representing
the area of land that started in that land-use category and ended in that land-use category.

Table 7 Sample land-use change matrix where Forest Land is disaggregated

K7 HFHOHDESZGE OB ESNEZL A FEEINIYIX

Land Use at End of Inventory Cycle
AVRUN) AL DOEZ D T #F|

Forest Land Primary

Forest Land

Forest Land

Non-Forest Land

FRAEMKICERASNEZ

BRI Z R

MEMMIcEAShET

JRAEHRK Secondary Plantation by Y ND CAN/ b}
Z R HE AR

Land use | Forest Land Primary Forest Primary Forest Primary Forest Primary Forest
at start of | Primary remaining Primary converted to converted to Forest converted to Non-
inventory | JRAAK Forest Secondary Forest Plantation Forest Land
cycle B DMV EAR “RHICEERASNER | EERHICEAShER | FMLUNO L HICER
A ~NUhk A AR BASn=REH
') A7 | Forest Land Secondary Forest Secondary Secondary Forest Secondary Forest
L DA | Secondary converted to Primary Forest remaining converted to Forest converted to Non-
D Z R Forest Secondary Forest Plantation Forest Land

BHRUND L M8

R R FahfizZ Rk

Forest Land Forest Plantation Forest Plantation Forest Plantation Forest Plantation

Plantation converted to converted to remaining converted to

HEAR b Primary Forest Secondary Forest Forest Plantation Non-Forest Lan
FREMRICERASNAE | ZRHRICEERASNAE | EAOEVERT BN D L8R
ity ity AShi-iEti

Non-Forest Non-Forest Land Non-Forest Land Non-Forest Land Non-Forest Land

Land converted to Primary converted to converted to Forest remaining

M LLA D | Forest Secondary Forest Plantation Non-Forest Land

T FRERICEASNER | ZRWICEASNER | ERBICEASTER | ZRMUNO L HOFSE
LU D £ WS DLy PRELAN D £ # DI i

Copyright®© SLSV CES #/[7£/7/SLSV CES INSTITUTE All Rights Reserved
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Forest Land remaining Forest Land

BRI DO

Forest Land converted to Non-Forest Land

BN D L I ZERF SN2

Non-Forest Land converted to Forest Land

HFWICERASN=RMUIN O L Hy

Non-Forest Land remaining Non-Forest Land on which changes to trees on Non-Forest Land are tracked
FMLSNO T HOFEDO L H#, CCTIE, FHRUNDO T OB ARDE LM EBEND

Land use stayed the same use during the inventory

A RUNJEARRRCHAICEE->TL S #FI A

Note: Forest Land has been disaggregated into three subcategories, and all Non-Forest Land has been aggregated into one category,
with each cell representing the area of land that started in that land-use category and ended in that land-use category.

E BN Z00HTATI—ICHAMESNTEY, ETOHFRKLUSND LT, —2OATI)—CENEShATONS, BV (¥
NUNZEBLT, ZOL#FIAHATII—CTHEY, " DOZOTHFIALTI)—TRHOIMIEERL TS,

There is no single correct way to divide the land base, and there are advantages and disadvantages of simplification
as well as disaggregation (Table 8; see Case Study 1 and Case Study 2). Communities should determine the
appropriate level of aggregation or disaggregation for their inventory early in the inventory compilation process,
which may be informed by jurisdictional or governance considerations, or community goals related to land, forests,
and/or climate. The extent to which land uses should be disaggregated depends on the available data, how the
inventory information will be used, and the community’s interests. Depending on the choices made for stratification,
some cells of the land-use change matrix may have zero values (e.g., Non-Forest Land converted to Primary Forest
in Table 7). Regardless of the stratification, subcategories shall comprehensively and exclusively divide up the
inventory area.

THEBREDENT H=HD—DEFTOELNA ARG £, BRAERTHEPECEIRITIRVCERNHS (RS 7
—ARABTA—IRET—RRET(—%SR), AZ2a=TAE AVRUNESETFFHEOAOITA RN
ANXIEA DB BL NILERE T DOMNEELL (should) . ShlE, SEERUANT Y ADE BXIEL, T, FRAE
RO/ XIESUEICBEET 5022 =T O BEICKYFEMITOND, TR ANEZETHOMESZDONEELLAE,
AFARELRT =R, EQLSIA R UNIFEBAERAINDINRVIZT2a =T OEKEFT D, BEEICDONTRS
NEZERICEY, THRARETNVIRAO—EO L, BEEADEE LSS (Fl. KR7OHRMLHNO L H#b(ZFxH
SNERVOHN), BEREICHOLST, HTHhT7I)—3F SFHRTHRICA U RNUN#C A Bl aThid
7R (shall),

Table 8 Advantages and disadvantages of simplifying and disaggregating land-use classes
=8 THIFIAIIADERERVTMMMEDOF] R R TR A

Advantages Disadvantages

Fl R (&) R = (GERT)
Simplifying | 1. Simplifies calculations because the inventory includes | 1. Reporting is less detailed because fewer land
Gl fewer land subcategories to track. subcategories are tracked.
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1. AVURUNIZIE, BT 2KYD AN Y THT7TY
—E 5=, SHEEBIRET 5.

2. Fewer data needed because there are fewer kinds of
activity data

2. KYDLBWEBEOFRFHET —ALH RO, BEREK
YDRNT—4

1. XYL TATI—LABEIINEN D, HE
(F. FEMTIEARL,

2. Inventory may be less accurate because emission and
carbon gain factors specific to different subcategories
of activity data are not used

2. FEHETARAOERLGIZYTHTI)—ICEBEOHH K
CRRRAGRBENMEAINGN =D, AR KY
ERETRNMGENHD,

Disaggrega
ting
#ho1E

1. Improves the quality of the inventory and reduces its
uncertainty by including emission and carbon gain
factors that are specific to each subcategory.

1. &Y THTI-ICEEOHERVRRRAGREE
BLIET AVRUINDRBEERELNDEDRFE
EMHZHIRT 2,

* This is beneficial when carbon stocks are highly
variable across different forest types within a
community or when different types of land
management have very different impacts on GHG
fluxes.

CRRANIENDAZAZT AR THRARBRHFMROESE
TERBIZEARTIHBEXITTHMBTEOK QTR
M GHG IV IRICEBICERG I EE5Z D56,
B TH5,

» Different Forest Land areas can be combined with
distinct emission and carbon gain factors that vary
based on forest type or management practice,
which ultimately influence the final GHG flux
estimates and allow for more detailed reporting
(Case Study 1). This requires additional data and
changes to the calculations.

RRREHRMHIED, FMROBEEXTEE A EICE
DELTIHECHHR VP RRRARHEAE
BRHIENTE, FYFMGHMEERRECT (7T —X
RAAT4—1)e ZhIZE. BIMOT—2RUVEED
EEANE,

2. Provides additional detail in reporting, community
engagement, and informing action by focusing
attention on or tracking progress in specific land
areas of interest to the community.

2. 22 =TAITHLTHEDFED T iRIZE A% H
TXI[FEREZE Y HILT, M. 222 =TsD8DH
Y, ROTEIEFMAESSA T, BMOFMAERET S,

 This use of subcategories requires no additional
emission or carbon gain factors; the same emission
and carbon gain factors are applied to all
subcategories as if disaggregation did not occur.
HTATI)—OIOEATIE BIMNOHEH X IF K
FRARREBELG AR R VREFERAGRE
B HSERThhEh =D&, £TOYT
HTd)—IcBEAINS,

* In this case, reporting is split among additional
subcategories relevant for climate action planning,
but the total fluxes are the same.

COHBE. MECBVT, [UBRTASTEICEEY S
BMOYTHTFI—IZHFENEN, 7TV REE
ZERLCTH D,

» Communities would do this if they were interested
in reporting GHG fluxes for specific areas within the
community boundary to target interventions or
engage specific stakeholders (Case Study 2).

1. If the goal is to improve the accuracy and precision
of flux estimates through the development of
different emissions and carbon gain factors for each
subcategory, additional emission and carbon gain
factors are needed.

1. BEMN KFTATIV—ITOVWTOEGIHEERY
KBERARBOERIZEY. TV RAEEDIEREME
RURBEHERETIHE. BIMOBFHERTRE
MARELSRELL D,

2. Delineations of relevant subcategories are required
and the inventory becomes more complicated due
to the introduction of additional categories

2 BEETLZYITHTI—DORDDMELLY, £ A
URUNM, BIIOATI)—DEAICKYE IR
B
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A2 T«E NAZENIZLXEBEEDAT—Y
RILE —ZFER T =012, D22 =T AIBRRNOE
FEDHIED CGHG 7Ty RXDMEICEAONHHEE
X, ThETS,

Note: GHG = greenhouse gas
F GHG=RZEHRHAX

Case study 1 Stratification of forests from pilot in Salvador, Brazil
T—ARET4—1 TSV HITFE—ILTO/I MOV DHFHDFEEL

This case study illustrates how the use of subcategories for Forest Land improved the quality of the inventory by
being paired with corresponding emission and carbon gain factors.

CDT—RAZTA—TIE, ST 2HHRVPRRRARBEMAEEDILICKY, EOLIIHEMDOEBILDEA
BAVNRUNDORBEERELENETRAT D,

Salvador is situated on the east coast of Brazil in the Atlantic Forest biome. Despite Salvador’s high level of
urbanization and being home to more than 3.4 million people, there are patches of remnant primary Atlantic
Forest on Frades Island in the Bay of All Saints (Turubanova et al. 2018).

LI 7R—ILIE, KEERERMEYE R (Atlantic Forest biome) RDT IV ILDERIZHD, HILT7R—ILIE
BOLALIZE T ESN, 3.4 BAALUEAELLTNSA, =LAV YERDTZ—T ABICIZRIAKFEFEMHK
DFERYDELSE L HAHSH(Turubanova et al. 2018),

WRI Brasil obtained land-use change data for the inventory cycle (2014-18) from national, freely available
sources such as MapBiomas* and Banco de Dados de Informacdes Ambientais (BDia)**.  Discussions with
Salvador city government identified the existence of primary forests on Frades Island, which was not reflected in
other national land data being used.

WRI 722k, BEDOFERR R MapBiomas* K& Banco de Dados de Informacdes Ambientais (BDia)**MD &>
[CEETAFRRERFERRNSA AN BTAI)IL(2014718) D FIBELT—2EAF LIz, HILT7R—IL
MBEFEDHZEICEY, FRSN TV IEOMO L T2 RKBEN TGN, 75—TABIZBITRIEMDEF
FEREL,

Based on the BDia forest type map, Salvador’s Forest Land was stratified into three categories (fluviomarine-
influenced vegetation, marine-influenced vegetation, and other forest). A fourth, exclusive category of primary
forest from Turubanova et al. (2018) was overlaid on the BDia forest type map. All forest types except primary
forest had corresponding emission factors in the Atlantic Forest biome section of Brazil's Fourth National
Communication to the UN Framework Convention on Climate Change. The Fourth National Communication did
not have a primary forest emission factor for the Atlantic Forest biome, so the emission factor for the most similar
forest type was used as a proxy. The Fourth National Communication had removal factors for all four forest types,
so these were used in the inventory. The Fourth National Communication was selected as the source for emission

and removal factors because it is a nationally respected document, it reflects the latest data from Brazil, and it

has factors that matched the Forest Land subcategories being used. Using these four forest categories with
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corresponding emission and removal factors produced a more locally relevant inventory than if all forest types
had used the same emission and removal factors.

BDia FMBEHEMRICEDE, HLT7R—LOFERKIE, =20HT7IV—CAOMEDHEEZT-HEE
(fluviomarine-influenced vegetation). #&F 82 Z T DHEAE (marine-influenced vegetation) R U Z DD ERHK) IZ[B
fbshad, EEBEEL. Turubanova et al. (2018)MSD/RIAMDBEMRYHTI)—AY, BDia ZRMIEFEMKIZER
%, BEIBHRERCE TOHZRMOELEIZE, TFVIILD Fourth National Communication to the UN Framework
Convention on Climate Change M XPEFHRIMEY A R X5 (Atlantic Forest biome section) I3t /i 2HE HFR%K
%%, Fourth National Communication Tld, KEEFAYFRDRIAMEEH REBUSHE, 2D, HBEELILT
WBHRMRDOIEEOBEH FRED. RbYIZHWST=, Fourth National Communication Tld, £ PUFELEDZRARIZ DU
TIRIVBREDA DY, Thdh( U RUNIZAWS=, Fourth National Communication A3, BEH & RN ZEDIE
HWRELTRESNZ, ZOEAL, Thd, ETEEINTVIEHETHY. TV ILORFOT—2ERBL, £
ASndHmMY TATI) LGN R HAHINLTHD, RMIGTIEHERVRIREDE LW OOAT
J)—ZAVNSILET, ETOHRMOBELIRILHE RVRIVGEHEFERALZSE LV, JUtFICEEL Ao~
UNIEAER T B ENTED,

Relevance of the pilot for the Salvador city government:
HILI7R— L BUFIZ DL T D/ A Ay DR E

In 2022, Salvador will complete a new inventory for 2019-20 and is considering using the methodology used for
this pilot inventory. The city also intends to update its 2014-18 inventory with this pilot. Salvador has announced
its 2050 zero-carbon city goal, and the results of this pilot inventory and the revised methodology presented in
this supplement will help the city understand the role that forests, trees, and land use can play in achieving that
goal.

2022 £ HILTFR—ILIE, 2019-20 DFLOAUARUNETZERSE D FET. CO/AOYM AR UN)IZHERAS
NEFE/BOFEAERITL LD, TIE CO/X/AYNMZkY 2014-18 FDAURUN)EEH T HRER THD,
FILTFR—ILIE, 2050 FEOEOH—KRY - T4—DEBRERRLTEY, CO/RXAAVS AU RUNOFERKR N, Z
DY TAVNTRRSNEHETSN=HEZR N TOREBREENT DA T, HM, ARV LR ANRZTE
Bz, mMAEBETHDE/TS,

* https://mapbiomas.org/.
** https://bdiaweb.ibge.gov.br/.
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Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community.

Case study 2 Stratification of urban tree cover by ward from pilot in Mumbai, India
H—RARTA—2 AVR, LNADIAOUMSDRIZ L BE T K EDR B 1L

This case study illustrates how the use of subcategories for trees on Non-Forest Land did not change the resulting
flux estimates but did improve the use of the inventory for communication.

CRT—RAAZTA—TIE, EDXIITHRMUND L HDBADREREDFERS, 757V I/ AEEDHEREEZLL
A AZAZTADAURUNDERERET 2D EHAT 2.
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Mumbai is one of the world’s largest cities and is at high risk from the impacts of climate change. Extreme heat,
extreme rainfall leading to flooding (both pluvial and riverine), and sea-level rise threaten more than 12 million
residents. In response, Mumbai has developed a Climate Action Plan and is exploring the role that its forests and
trees play in mitigating the impacts of climate change. As with many megacities, tree cover in Mumbai is not
distributed evenly among the city’s wards, with wealthier areas enjoying higher canopy cover than lower-income
areas.

LYyNAF HERORHREGEHD— DT, [UBEZBDOZEICEDEVNIRIADH D, BiREER. HKkOHL
iR REK (EVEKERFEINE), ROBR LR 12 BAOEREENY., CORMEKELT, LUNA
(F. SufEfTEETE (Climate Action Plan) Z4EfiL. SUEZRBIDZEDEMIZEITEHMKE IR AROR =T ®E%E
WRELTND, ZLDOEXREHEEERIC, LV N\ADBKRFEEIX, TOXOETHEFLRZOTIRSY . EnGHE
A BRI LYS OB HEL L >TIND,

Because tree cover is so unevenly distributed across the city’s 24 wards, a single city-scale analysis of trees on
Non-Forest Land and associated GHG fluxes would omit important socioeconomic context and equity
considerations. Obtaining urban tree canopy activity data for each ward (versus aggregated at the city level)
was therefore deemed more beneficial for climate action planning. As such, WRI  India collected data on
change in trees on Non-Forest Land in Mumbai using a tool called i-Tree Canopy (USDA Forest Service 2021)*
for each individual ward for two inventory cycles (2010-16 and 2016-21). This tool allows users to interpret free
satellite imagery at randomly placed points, thereby estimating tree canopy (including in Non-Forest Land) and
change in that canopy over time. In total, over 12,000 points were interpreted to estimate tree cover and change
in Mumbai’s wards, with an average standard error of 2 percent (at 95 percent confidence).

BIAKEN, TD24DRTREYFETHHZEND, FMUSND L HDOBARD—DDEHRRD DT R OIE I
5 GHG 75V IR(E, EERHASREANGERRUVLFEDERERNTND, ER(HALANLTOESZHL)D
HB AR EEBET —YONEE. E>T. [UETEETRICEYXYBERTHLIEB LMD, H>T. WRI 1K
. Z2DARUN)-HA449)L(2010-16 BT 2016-21)DREFIDOKIZDLNT i-Tree Canopy (USDA Forest
Service 2021)*EFHENDY—ILERWNTLY NADHEMUND L OB ADELDT —4ENELZ, DY—
ILTE, TV LITEWN = ROEROFEEBBRERINT 2 ERIBEL T, ThIzkY, BAKE GRS DL i
EET)RURFHNLZOBBOERILEEETED, AT, 12,000 0imAY, (95 N—tU OREEFEET)2/X
—tUDIE I FEHE A (average standard error) T, AVNADROB AW B R UVECEE T T DHIZHRIRS
nr,

Although each ward was included as its own Non-Forest Land subcategory with distinct activity data, the same
emission and removal factors were applied in every ward. Collecting data on trees on Non-Forest Land for each
ward essentially allowed a distinct greenhouse gas inventory for each ward, which is more useful for site- and
intervention-specific climate action planning and for monitoring changes in tree cover by ward. This also supports
a more equitable approach to increasing tree cover in every single ward, rather than as a coarsely aggregated
target across the entire city, which may be disproportionately achieved by large gains in the city’s wealthiest

wards and minimal gains in other areas.
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BXIE, AHMEDEEET—2NHIZMUND LY THTT—ELTEEN T DA, ECHEH R ORI ZREA
LTORXRICEAIN, EXROFMUND T HOBADT —2DOINEIZLY, EXOERDBEHREAX AN
VNIERBRICAREICL, ENIE SRR U AICE B G K EITEN ST EE AL (site- and intervention-specific
climate action planning) R UK LD ARFEBDELDE=ZR)UTIZKYE R THD, L, £z, TOEHNHRK
DREZGEHBER OB OR/NROFTECLYRHEIEMRESND, TEEDKENCESETN BETETAL
FNEN—DODOXDEARFEBDENIZN T DRYN TR FEZEXET D,

Relevance of the pilot for the Mumbai city government:
L INATBFFIZESTD /A Oy EEEF

In 2020 and 2021 Mumbai developed its first Climate Action Plan with support from C40 and WRI India. The
Mumbai Climate Action Plan** was launched on March 13, 2022. Emissions and removals estimated in the
recently completed forests and trees in Non-Forest Land GHG inventory (conducted in in close partnership with
the Municipal Corporation of Greater Mumbai and the Government of Maharashtra) were included in the Mumbai
Climate Action Plan and the Summary for Policymakers. This demonstrates the city’s efforts to adopt science-
based approaches to increasing green cover and restoring forests and mangroves, including in low-income
communities and vulnerable areas (Ma and Vaze 2021).

2020 FE R 2021 &Iz, L NA1E, C40 B WRI 1 VROXZ BEEZ T -RAODKIETBIFTRIE/ER LIz, D
LU NAGETEETERx(F, 2022 F£3 25 L7=, (the Municipal Corporation of Greater Mumbai and the
Government of Maharashtra EDFRZ R /N—h—I v T ICRYERSINE) HRITFTHINHRMAUND T D FHRFE
BRUBAD GHG AURUNTEESNHHERVRINER, AV N\(UERTEIETE R VBERIENE BOEN
[Z&FNz, CHE BRFIR1 =T RUBSELGHEEZST, V)V HBOBREUVFMRRIIVIO—-TD
BIXOYAIVR- R—=ADFEEHRRTHIOB HERAMEITRL TS,

* https://canopy.itreetools.org/.

**https://mcap.mcgm.gov.in/.

25




5 Miles

L] City wards & e
L] Inventory boundary 10 Kilometers

Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community.
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