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Chapter 1

PART |
Background and methods overview
IN—h

BEREVFEORE

Part | of this supplement introduces key concepts and provides an overview of the methods for
conducting greenhouse gas (GHG) inventories of forests and trees outside forests. Chapter 1
explains the purpose of this supplement and what it covers. Chapter 2 summarizes how land



interacts with the atmosphere via GHG pathways. Chapter 3 outlines how the inventory is conducted.
Part | will be particularly helpful for communities that are including forests and trees in their
inventories for the first time.

COYTIAND = | TE, FBGEZEBNAL. D OFMKRUBRMNH B ADREENRAR
(GHG)DAUANUNERIES 2FEDBBLZLE T D, FYIE2—1TIE SO TIADBEH RS
AERNRETEINEFAT D, FrI72—27TE, LA GHG BREEZELTKRRE, EOKIIZHLC
HE LHOIDBEBEELH T D, /NN IE AVRINIZHOHTHEMRE VB AREESHDHIZ 2 =T 12&
YEFICBNTERDTHAD,

1. Introduction
1. /oMNAZ 53

Greenhouse gas emissions are driving climate change and its impacts around the world (IPCC 2021).
Drastic and sustained emission reductions are needed across all sectors and by all actors to mitigate
these impacts. At the same time, several recent reports by the Intergovernmental Panel on Climate
Change (IPCC) state that all mitigation pathways compatible with limiting global warming to 1.5
degrees Celsius (°C) by 2100 also involve substantial removal (sequestration) of carbon dioxide
(CO,) from the atmosphere (henceforth, “removals”) (IPCC 2019a, 2021). Forests and trees
outside forests (collectively, “forests and trees”) remove significant amounts of CO., highlighting the
importance of maintaining and expanding forests and tree cover.

BENRARZ, HRPOIEEEGRVOCZDOLEEHLEDHSH(PCC2021), —ORFEBEHEMY S
OIZ, AW THEK T 2HEHEHIEL, 2TOEI2—%&EL. FELTOTIVI—TRETHD, [
Iz, [AEZEET BRI/ SRILICK DO DRIADMETIE, B 1.5 E CCC)IZHEKE
BAEZHIR T DILICHINT 22 TORMBEICENT, KRn oD ZF b K 3R (CO) D H 7RI
(Pr) (AR TR E D3 FDBELESNDEBRRSNTUVS(IPCC 20193, 2021), FHFHKKRUFMI
[ZH2BAR (BT [BRREVBARDIE, CODNRYDEERINL, COZEE, FMETEHARFEED
MR R L RDEESERRIL=E 5,

1.1 Cities, forests, and climate change

1.1 #h, FHRRUVIELE

Local communities (Box 1)—both rural and urban—have unique policy tools available to implement climate change
mitigation strategies. Among them are forest- and tree-based strategies that fall into the broad category of “nature-
based solutions.” Actions taken by communities, both inside and beyond their borders, will be key to meeting the
climate action targets set by national and international agreements, and inclusion of forests and trees in local

climate action plans can enhance the adoption of nature-based solutions at all levels. Communities can play an



important role in increasing the terrestrial carbon sink, for several reasons:

IS0 =T« (Box1)—#1A RO A—IE, KAERZE ENFRFEEEOEFEIF B TESHRBDBERY—ILEHAL
TW%, HBHTEH TBREFALEERSE (nature-based solutions) IDTAWEEEEIZ ASHRME U AR EEREE L8,
BEAHE, WHOERANANA TIZ2=TAILYTHONDTEIE. BRVEBEHENFELEZIETSHER
(climate action targets) & ZM T2 EEERTHY., ORI BICHEMRR VB ARESHDIILET, ETOLAR
ILTOBREFMALEERARORAEILKRT HIENTED, DZa=T4(F LTFOLKOODEHBIZKY, BEEDX
RRREENS P EELGRENERZTENTES:

+ Urban trees sequester significant amounts of carbon. In the United States alone, for example, they remove
nearly 100 million metric tonnes of CO, from the atmosphere each year (Nowak et al. 2013), equivalent to
absorbing the annual emissions from 22 million cars, or to the total emissions of many small developing
countries (e.g., Paraguay).

HHOBKIE, REDHALEBZREET 2, 7AVNEREICR>TE, A BHOBAZ, BERKHHH
100 BAAN)YT-bodD CO, #RUNL THY(Nowak et al. 2013), Thld, 22 BA DO BBEISOEREHHE
DRI, FlF, ZLD/NSHFEREZEEDOAETHHELFLL,

* Many peri-urban and rural communities around the world with high forest mitigation potential (reducing emissions
and increasing removals) are developing GHG inventories and climate action plans.
EORMEFEE N (BEH E0HUB R CIRINEDIEMN) Z FF DK DL L0E T ER B (peri-urban) X UM
FHDAZ2 =T 41F, GHGA VAR UN) RUKUERATEI ETEIZ/ESRL TLVD,

» Because such communities contain more than half the world’s population, it is helpful for their residents to
understand the role of forests and trees in regulating the climate. Raising urban dwellers’ awareness of the
importance of forests and trees in climate mitigation can increase support in these communities for initiatives
that protect, maintain, and restore forest and tree cover locally, regionally, and globally.

C ZO&SBAZTAZTAOMEROANODEDLL EEFLTNDI LD, [UEEEET 5 L TORMK B ARDEE|
BRI 2ILIE TOERIZEYARETHD, SIERF TOFMETBARAOEZZEHEEN MO EIZKY, H#
B, A RTHERICENTHERE VB AKBEEZRE. ERMERSEI V7 FIICHT 232 =T(AD
XBEEEOTIENTED,

* Beyond the carbon storage and sequestration benefits trees provide, increasing urban tree canopy can lower the
urban heat island effect through increased shade and evapotranspiration, reduce heat-related illness, lower
demand for energy and air conditioning, help protect important watersheds, intercept and store rainwater,
support native biodiversity, and remove pollution and sediment loads from stormwater (Bell and Wheeler 2006).
BANMRHIIRFTELVIRHEZEA T, BHOBBEIECT LT, BILEZBBRRUOERBEICKYE T
DE—rT7AZURBREEFBL, BSICEETIHRIAZEOL. TRILF—RUOZEHOFELRRL. EELAI
ORBOREZIT. MKERAITHL, THEBOENLHMEEIZ, HD. MAKLLDFLEY RV EBYE
frET HTEMNTED(Bell and Wheeler 2006),



However, many local climate action plans and GHG inventories have not included forests and trees. According to
a survey conducted of its member communities by the U.S affiliate of the ICLElI-Local Governments for
Sustainability (ICLEI-USA), common reasons that communities have not included forests and trees in inventories
are lack of guidance about how to incorporate them into inventories, a perceived lack of data to develop the
estimates, perceptions that GHG impacts are insignificant, and political and technical challenges associated with
being an “early mover” (ICLEI 2018).

LS, ZLOMIKOKURITENFHEI R FCGHGA U ARUN)IZIE, MR BB ARIZEFEFATWEM >z, The US
affiliate of the ICLEI-Local Governments for Sustainability (ICLEI-USA)IZKYEFESN=F DAV N—DFFEICLDE,
A2 =TADFEMR P AREAVARUNIZEDH TWNED = — BB BEE, EOLIILTENRLESURUNIZE
BHEIMIDNTDAAFEVAMRIFTTNGZE, RBEER T 22D T —AN+DTRVNEDRH. GHGC DEELKE
FEWEDRBAL W E4TE I THDZEITHOIBUEHI M DEAMTHIZR B TH D (ICLEI 2018),

BOX1What is a community?
BOX J=2a=74I&, fAIm"?

As in the Global Protocol for Community-Scale Greenhouse Gas Emission Inventories, the term community is

used throughout this document to refer to geographically discernible subnational entities, such as towns, cities,
provinces, districts, townships, wards, and neighborhoods. It is used to indicate all levels of subnational
jurisdiction as well as local government and legal entities of public administration. The term community was
chosen over city to be more inclusive; urban trees can be important sources of CO, removals (or emissions), but
GHG fluxes associated with forests and trees are also significant for less urbanized communities (e.g.,
municipalities that include larger rural areas).
ESARDEEMRAABHEEEFEZOERNTOML (A2 =T —BETOREHEN RV RUN) DS O
—/NJL-FabIV)IZBITEHERERIC. IZ2a =T ORHEF. COXEZEZEL T, BT (towns) , ™ (cities), 1B
(provinces) . #EX (districts) . ZBX (townships). KX (wards) & U B (neighborhoods) k%, 8 AY 12 54 Bl 7T
BE72 15 B A 4K (subnational entities) 2359, #15 B R I TEH DA £ 48 (legal entities of public
administration) DK SGH A DEHDETOLRILE RS =HICAVNGNS, dZa =T DAL #HHEEAT
FYBTEMITEIRTN TV MO AKE, CO2 DEEGBRIVETHY S50, HMKBEUVBAKRIZHED GHG 7597
A&, HFEYVEAESN TNVENIAZT 2 =T AIZE>TEFLBEETHD (Bl LYLRWNBHN DI E EL BIEE),

1.2 The purpose of this supplement and how it was developed
1.2 ZOHYTIAVMD B RPEDKLSIZENIERARS N

The ability of communities to take action on mitigating climate change, and to monitor progress, depends on having
access to GHG inventory data. Such data enable communities to understand the contribution of different sectors
and activities to their GHG profile and how these change through time. Because forest- and tree-related GHG

emissions and CO. removals (collectively called GHG fluxes) are rarely included in local inventories, many



communities have a limited perspective on how their land, and changes to it, influence GHG fluxes. This Global
Protocol for Community-Scale Greenhouse Gas Inventories Supplemental Guidance for Forests and Trees
(henceforth, the supplement) provides methods for communities to increase their understanding of these fluxes.
S[EZHOEMIOVTHTBHEECL, EHBREBOEZS—E(T5032 =T (OREAIE, GHG AV RUN)- T—42%F|
FATENIZEYRGD, ZOT—RIZEY, 22 =T 4(F RG22 —0 GHG TAT7A LI T EDEIA—DE
ERWEBIECICRKERICH IR EEBET DTN TED, HFMRUVEKIZETLIHHERT CORINE (HiE
T GHG TZYIREMI)IE, HOF=ITHADAVRUNIZEFENLRN D, ZDIAZT2 =T 4, EOLIIZ, #DOLH#
RULTHICx T HEEMN, GHG TV IRICEEE S Z N DVWTRLNEZRALMEFEZZL, COBBEKRDEE
DRAXBEHEEEAFZEZOEBRNIOMIIL FREVTE KRIZCDONTOEMAAF > X (Global Protocol for
Community-Scale Greenhouse Gas Inventories Supplemental Guidance for Forests and Trees ) (LLR, B JAUR)
TlE, T2 =T ADTNBDT TV ADIBIRE RHDFEERRL TS,

This supplement is designed to be used alongside the Global Protocol for Community-Scale Greenhouse Gas
Inventories (GPC) (WRI et al. 2021). The GPC helps communities develop a comprehensive and robust GHG
inventory that supports climate action planning.  The GPC was developed jointly by World Resources Institute
(WRI), ICLEI, and the Cities Climate Leadership Group (C40) in 2014 (WRI et al. 2014), with an update released in
2021.

COYTIAUNE, BIARDORESRARBHEEEHEOE W IO (the Global Protocol for Community-
Scale Greenhouse Gas Inventories) (GPC) (WRI et al. 2021)&—#&(IZfFEHNBLIITH A I TIND, GPC LD
SAZTAAREAHEEEZZDBREMNTREE GHG 1NN EER T D2DERITS, GPC (£, 2014 &£ (WRI
et al. 2014)I= World Resources Institute (WRI), ICLEI, and the Cities Climate Leadership Group (C40) MFREI=&kY
FFESh, 2021 FICHETMOFEITESNT=,

Although the GPC includes the Agriculture, Forestry, and Other Land Use sector (AFOLU) (GPC, Chapter 10),? it
focuses on emissions (rather than removals) and does not provide detailed methods to estimate emissions from or
removals from forests and trees (covered under the “Land” sub-sector of AFOLU). The GPC’s “city-induced
framework” gives local communities the option of selecting between two reporting levels: BASIC or BASIC+.
Owing to the more intensive data collection and calculation processes involved, AFOLU is currently not a required
reporting category under BASIC. Inclusion of the AFOLU sector is required under BASIC+ reporting. Communities
for which AFOLU emissions are significant and relevant should aim to include these emissions regardless of whether
they are reporting BASIC or BASIC+ (GPC, Section 4.1).

GPC IZIF, B¥. MER VMO FIF4- 52— (the Agriculture, Forestry, and Other Land Use sector) (AFOLU)
NEENTNEH(GPC, FvF42—10)3, 2Tl (RINELVTLA)HHEICERNBHM ., (AFOLU Dl L4
TEIR—THRIZEN TV D) FM B VB KRICEDBFHE X IFRINEZEE T D=0 DFEMEF EZEREL TR,
GPC ol #gmiE 7L —LT—2% (city—induced framework) ] Tld, ZDDEEL NJL:BASIC XIE BASIC+DEMA
DERT DA T aVEMFDIZTA—TAICEZATND, LYRENGT —ANERVFTETOCANRELRIEND,
AFOLU (&, IR BASIC TIFHREATIV—ELTERINTLVGEL, AFOLU ©02—% &85 L&, BASICHIHINT
B THD, AFOLUBEHEAKREN DBIET 2332 =T (&, ZDIZI2 =T (A BASIC XIE BASIC+ &L T



WBEATHHLT, ChOoDHFHEEEHDLOIBIERTONEELINGPC, i3y 4.1),

3. All GPC references are to WRI et al. (2021).
3. £T?D GPC mZHRIZ. WRI et al. (2021),

In practice, however, many communities that use the GPC do not attempt to or struggle to include emissions and
removals due to AFOLU, including the “Land” subsector, in their GHG inventories due to the complexities of doing
so.  While the GPC provides basic information on the “Land” sub-sector (GPC, Section 10.4), cases in which
AFOLU removals are significant and relevant for a community are not currently addressed; this supplement is
designed to fill this gap and provides inventory compilers with more detailed guidance on calculating both emissions
and removals—collectively, GHG fluxes associated with forests and trees—in a community context. It presents a
standardized but flexible approach for communities worldwide to measure and account for forests and trees in
GHG inventories and climate mitigation goals. It does not cover the “Livestock” sub-sector at all and partially covers
the “Aggregate Sources and Non-CO2 Emission Sources on Land” sub-sector (GPC, Sections 10.3 and 10.5,
respectively). (See Section 1.3 of this supplement for further information on its coverage.)

LoLann, EF L GPC AT HLDIAZTa =T 4%, GHG DAV ARUN)DRT, [£# 1BV TEI/2—%280
AFOLU 2L BFHERVRINEZ EHDAAXNIIE hE TNETIEMSHL, ToTLVEL, GPC TIE, M1
YT EIR—IZDONTOERHFRERFEL TS, (GPC, 73> 10.4), AFOLU IRINEMEFHIZEYE R THD
@ d 21560, MIAAFEBYRHONATONGN COYTUAUNE, COF vy TEEBO AVANUNEREIC, 322 =T
1DXARIZHIT 2 HERVRINEN S — 8 T FEMR VB ARIZHD CGHG TV IRENS—DEFHEIZDNTDLY
HMEAAT L AERET DI=DITTFAoENTND, HTUAUITE, HERDIZT2 =T M CGHG 1 RUN KT
SUERMBRZICDOVWTORIE RVEEETOEELIN LOLEHMEDOHIAEERRLTNDS, ZITE IR
BV T /8- HRICELTES T, ST RS TEHOREAWBEHIRX Y CO; UAADBHIRIDY T2
B—ERRELTNS(GPC, ZhEh, 73y 103 RU 10.5), (COMREBEDFHZDNNEZDH FIAV DL
A= VRRE = =)

This supplement uses simplified methods designed to be fit for purpose for communities while preserving the detail
needed to provide useful GHG inventory information for informing policies regarding climate change mitigation at a
community scale. It assumes that users of this supplement are already familiar with the GPC, including inventory
principles (relevance, completeness, consistency, transparency, and accuracy), target setting, data quality and
uncertainty assessment, and reporting frameworks.

CDPTIANNTE, D22 =T ARETORIEEEEMIBE T 2RI EE S ADEHICE LR GHG 1V RUNIF
WERM T -OITBELGFMEMITFLEAS, D22 =T O ENEB T LT FIUESh=EREEFEEHANT
WB, ZOYTAVMDOFIBEE. AANVNORAI(B&EM, sttt GREME), —8i%. FRERVCIEREMS). B
ZRE. T AR EBRUOAREEE T N ETIL—LT—0%E8H, GPC 2B BL TWAIEAEEINTLY
2,

In elaborating upon the GPC’s “Land” sub-sector guidance (which, in turn, is based on IPCC guidelines for national



greenhouse gas inventories), this supplement builds on a publication written for ICLEI's U.S. Community Protocol
(USCP) (ICLEI 2019). Whereas ICLEI's USCP is designed for use by communities inside the United States, this
GPC supplement is designed for use by communities worldwide. USCP Appendix J was pilot tested in more than
20 U.S. communities during its development in 2019, and those pilots plus four additional pilots in communities in
other countries in 2020 and 2021 have informed this supplement’s applicability across a range of community
contexts (Box 2).

GPC D (T L | P TEIZ—HAZL A (CHIE, RRICEZTEZERDRAIRAARUND IPCC AARZAVIZERRIZED
WTWB)EFFR T BH52 T, ZOHTIAUNE, ICLEI"s U.S. Community Protocol (USCP) (ICLEI 2019)m7=dHIzE M h
FHARIZE DTS,  ICLEI s USCP &, KERNDIAZ 1 =T A2k BEADHIZTH A INTSH, 20 GPC
B TIAUNE, HAPOIAZ2 =T ADEADF=HIZTHF AN TS, USCP Appendix J Tl&k, 2019 FDHTAY
FOBAFEAIC 20 BLEDKREDIZ 2 =T AT/ MOV A TN, SO/ AOYMTANINA, 2020 RV 2021
FITOEDIZTA =T A TOEDDEID/SAAVRT A, 22 =T A DX R TOEE LA TD, ZOYTUAVD
BARTREMIC DV TR EE 5 X = (Box2),

This supplement has the following objectives:
SO TIANILUTOENEET B,

* Publish methods that enable communities to cost-effectively include forests and trees in their local GHG
inventories in a way that helps community leaders and their constituents plan their climate change mitigation
actions.

A2 ZTAD)—HA—RUOZOBHENIZ2 =T OKEEEFENTHEETE T 2DEBITHENIERIZENT,
22 =TAHEAYRDHEIOYA T, MR VB AREZOHIBA VAR UNIZ, EHHENHEKDLIICTEFEE
UNEGIEIN

+ Create international consistency and transparency in the way communities develop GHG inventories for forests
and trees, while recognizing each community’s unique circumstances and needs.

DS ZTADFMRBE VB ARD GHG AV ARUNZER T 2HECHENT EA2a =T OBEADKRE R TR EHSE
R#Larn, BEN—BERCERAMERRT 5.

* Support the reconciliation of national GHG inventories and subnational monitoring to inform mitigation targets (for
example, nationally determined contributions) under the UN Framework Convention on Climate Change (UNFCCC).
-the UN Framework Convention on Climate Change (UNFCCC)IZEDGEMBZEBIAIE, EARET H2EM)ICHE
EBIDHER GHG AU ARUNIEMBDE=Z)V T DREEET D,

» Help cities and other subnational actors understand how forests and trees can contribute to ambitious and
transparent climate change mitigation goals.

BEMBROB AL, ESLTHON TERGIEESENBRCEMTE 0%, MR TMEOET I2—Hr IR #E
TEIDEXHET B,



Box 2 Pilot tests in four communities
Box2 PDOMOIAZa=T/1ZBTH/ 1Oy A

The methods and approaches in this supplement were developed alongside simultaneous pilot testing conducted
in 2020 and 2021 in four cities in different countries, which built on pilots conducted in more than 20 cities and
counties in the United States in 2019.  Pilot testing outside the United States was conducted by staff based in
WRI's U.S. and international offices in coordination with local government counterparts as part of WRI's
Cities4Forests Initiative. These pilots were critical to confirming that the methods apply across a variety of
community contexts, geographic regions, and levels of data and resource availability.

DY TIANDFERVFEZ, ERDIEQEDDEMIZHNT 2020 FRU 2021 FIZEESN =/ AAVhT
AN T RSNz, Thik, 2019 FITKED 20 U EOHRUPETERIN/AOyNIE TN
%, ¥ENDAOvTZANE WRIKED A2y T KR WRI 0 Cities4Forests Initiative (D —EBDHuIEF DA
VA= EBEELZEREA T4 RIZKYERSNTz, ZO/AOYNE, FEM LT =T ORR. HFEAY
g, WRIST—2RVERFIARREEDOLNLEBLTEA T HILEHRT DDITBH TEETH 1=

While the U.S. Community Protocol's Appendix J and this Global Protocol for Community-Scale Greenhouse
Emission Inventories forest and tree supplement were under development, their respective author teams
conducted a series of virtual training webinars for all participating pilot communities and provided additional one-
on-one technical assistance for each community to guide it through the process of compiling its inventory for the
first time. Feedback from pilot participants highlighted potential sources of confusion and challenges. Based on
feedback from U.S. communities, an interactive online calculator tool, the Land Emissions and Removals
Navigator (LEARN),? was built to support U.S. communities in implementing the guidance outlined in USCP
Appendix J.* A global, automated tool for communities outside the United States was not available at the time
of publication.

U.S. Community Protocol @ Appendix J RUCDBARDBEENRARBE EEEHAOEEN TONIL, FFIE
R UEIARDE IS E (Global Protocol for Community-Scale Greenhouse Emission Inventories forest and tree
supplement) (&, FARF THoH, TNETNOEREF— Ll 2 TDSMNT 2/3/0O0YM T2 =T DF=HIZ, —
BOT7—F v -No—=T 9T T —%RHL, T, DOTIURUNEERT 2 TOEXIZH T, 322=
TAEHARTBHIT, RAZTAZTADFHDEMD— —DIRMPIEER ML=, MOVbSMELLDT
—RNY IR (E RABERVREEOEBENERZRECL, KBEOIZ2=TAHDDT—RN\YIIZEDIE X
FHRDATA, 5HEY—IL_ the Land Emissions and Removals Navigator (LEARN)2 A%, USCP Appendix J°IZ
BENCHEINTODHAA UV AEERT D LT KEDIZ2 =T EIET D=OITEREN=, KEHDIS
AZTADEHO, HRPBEB SN Y —ILIE, AROEATIE, FIARIBETIERA of=,




Four international community pilots

Mumbai, India Salvador, Brazil o Jgkana, Indonesia

Whatcorn County U.S. county and city pilots
Jefferson County ™
Wallowa!ounty
Lansing,
Boise East Lansing, MSU ®
@ Towns of Bolton,
Summit County ® Piktsburgh Harvard and Devens
Toledo @
i Boulder {¢ity & county) > 2
San Jose @ Park City ® { Univ. of Toledo -~ Montgomery County,
Denver Takoma Park, Rockville
Prince George's
ChAl:iertmar!lel Cou:tg;l County, Bowie
Santa Barbara agy arlottesville an A
County @
Los Angeles .
San Diego County
Travis County
v

= Orange County

Notes:

a LEARN tool: https://icleiusa.org/LEARN/.

b US Community Protocol Appendix J: https://us-protocol.pubpub.org/pub/v732gbdy/release/1.
Source: Authors.

Notes:
a LEARN tool: https://icleiusa.org/LEARN/.
b US Community Protocol Appendix J: https://us-protocol.pubpub.org/pub/v732gbdy/release/1.

Source: Authors

1.3 Coverage of this “Land” sub-sector GHG inventory supplement
1.3 SOOI # | HTEIE—GHG AV RUNJ - HF)AU D 5t 8 & B

Although this supplement elaborates on the “Land” sub-sector of the GPC (GPC, Section 10.4), there are several
topics on which it does not provide guidance. Table 1 presents the coverage of this supplement.
COHF)AUNTIE GPC O {£#} BT R2—(CDWNTEHLGER TS (GPC, 723> 10.4) 0, AA XV RERHL
TWEWNKDOADEIEADD, RITE COYTIAUIDRHREBEERL TS,



Table 1 Coverage of this supplement

The Supplement Covers: The Supplement Does Not Cover:

Forest Land

Non-Forest
Land

GHG component
Soil

Biomass
or residue
burning

Biomass in
landfill

Scopes

Approach

Resources

Emissions (biomass and soil) and
removals (biomass only) by Forest Land,
including land-use changes and forest
disturbances.

Emissions from and removals by trees on
Non-Forest Land (biomass only).

Emissions from soil during land-
use changes involving Forest Land
(deforestation).

CO, and non-CO, emissions from forest
fires.

N/A

Scope 1 emissions and removals
(territorial GHG fluxes).

Historical GHG emission or removal
inventory.

A framework for communities to
understand the magnitude and direction
of GHGs from forests and trees. (A link to
a sample worked inventory spreadsheet is
provided in Appendix D.)

Changes in carbon stored in harvested wood
products or substitution effects for harvested
wood products, changes in deadwood or
litter pools in Forest Land.

Nontree aspects of Non-Forest Land (e.g.,
soil carbon changes on agricultural lands or
wetlands).

Carbon sequestered by Forest Land soils,
and all aspects of managed soils on Non-
Forest Land (e.g., Cropland, Grassland,
Wetlands).

Biomass burning for energy (reported in
Stationary Energy sector; GPC, Chapter 6).

Any aspect (reported in Waste sector; GPC,
Chapter 8).

Scope 3 emissions (e.g., GHG emissions
associated with displacement of land
development to nearby municipalities

due to maintenance or growth of urban
tree cover in the inventoried community),
indirect impacts beyond Scope 3 (e.g, GHG
consequences of land-use change caused
by consumption of products within the
community).

Product GHG life-cycle assessments (e.g., for
harvested wood products).

Specific data sources, tools, or inventory
calculators.

Copyright®© SLSV CES #/[7£/7/SLSV CES INSTITUTE All Rights Reserved
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Table 1 Coverage of this supplement, continued

The Supplement Covers: The Supplement Does Not Cover:

Information that can be used to inform Estimates that can be used for selling carbon
and track climate-friendly policies. credits (see Box 6).
Policy relevance Guidance on integrating forest and tree Methods to measure the indirect or non-

GHGs into the broader GHG inventory and GHG impacts of forests/trees.
climate action targets.

The development of a local GHG inventory Estimation of the GHG impacts of specific
Output consistent with IPCC national inventory mitigation activities, or projection of GHG
methods. fluxes.

Notes: Because more information is available about soil carbon in forests than for other land uses, soil emissions from forest loss are the only GHG flux
covered in this supplement.

GHG = greenhouse gas; GPC = Global Protocol for Community-Scale Greenhouse Gas Emission Inventories; IPCC = Intergovernmental Panel on Climate
Change.

Table 1 Coverage of this supplement
=1 SOYTIANDR R

Topic The Supplement Covers: The Supplement Does Not Cover:

EH Y T)ANDT S YT )ANNDTZ L}

GHG component | Forest Land | Emissions (biomass and soil) and removals | Changes in carbon stored in harvested wood

GHG DH#EMER | HFHM (biomass only) by Forest Land, including land- | products or substitution effects for harvested
use changes and forest disturbances. wood products, changes in deadwood or

THFIROE R UHEREELEZED . FHMIZEL | litter pools in Forest Land.
ZHHEB (NAFAIARVLE) B RIZRINE | REAMBRICETBINEZREDELEN
(INAFADH) FEREAMHEZOKRED R, ZHRORIEAR
XFNE—-T—ILDEE

Non-Forest | Emissions from and removals by trees on Non- | Nontree aspects of Non-Forest Land (e.g.,

Land Forest Land (biomass only). soil carbon changes on agricultural lands or

HHRLUAND | FHRUNAO L OB ARIZEDHEH E R CRIN | wetlands).

T b E(NAFTTROH) AU D L DR AR U DRI (B, B it

XIFEHDTIEBRFRDOEL)

Soil Emissions from soil during land-use changes | Carbon sequestered by Forest Land soils,

TiE involving Forest Land (deforestation). and all aspects of managed soils on
HHRICEHT 2R BZEIZBIT 5 LENSD | NonForest Land (e.g., Cropland, Grassland,
B & (HRMEED Wetlands).

AN ITEICKYRBE SN R R U IR A
Ao (fl, B, Eib, B DEESH
EXEOETOAE

Biomass or | CO2 and non-CO2 emissions from forest fires. Biomass burning for energy (reported in

residue FMRKKIZED CO2 KU CO2 AN DHEHE Stationary Energy sector; GPC, Chapter 6).
burning (GPC, F¥ 74 —6, BRI RILF— £I4
NAF TR — I THRESND) ITRILTF—DI=HDNAF
XIEEHED < ADBRIE
PR
Biomass in | N/A Any aspect (reported in Waste sector; GPC,
landfill Chapter 8).
B DN (GPC F¥752—8 REHLIZI—THES
AF A ns)E&ToflmEm
Scopes Scope 1 emissions and removals (territorial | Scope 3 emissions (e.g., GHG emissions
Aa— GHG fluxes). associated with displacement of land
AD—T7THEHE R VRN E (A GHG 7% | development to nearby municipalities due to
W R) maintenance or growth of urban tree cover in

the inventoried community), indirect impacts

Copyright®© SLSV CES #/[7£/7/SLSV CES INSTITUTE All Rights Reserved
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beyond Scope 3 (e.g., GHG consequences
of land-use change caused by consumption
of products within the community).
AO—T3HFHE (. A XUNMDBTHhND
OS2 =T AN OER T AR B DHERF UL AL
RICED EBEOBBEAND L MFAFKDOZE
[CHESHEHE) AO—T3%2BA-MENE
E(f, 22T NTOEKDBEEICKYE
Cr=t #FFAZEED GHG DFER)

and trees. (A link to a sample worked inventory
spreadsheet is provided in Appendix D.)

D22 = TADNBFEME T ARNSD GHG DRES
RUOFRAEERT HODIL—LT—0(FY
T D= - ARINJDRATL YRS —hADY >
2 Appendix D IZEEE SN TLND)

Approach Historical GHG emission or removal inventory. Product GHG life-cycle assessments (e.g.,
Wb BED GHG HFHE XFRINEA NN for harvested wood products).
L5 GHG A T7H AL 47 (5l (X ERAM
B RIZDNT)
Resources A framework for communities to understand the | Specific data sources, tools, or inventory
1EHR magnitude and direction of GHGs from forests | calculators.

BEODT—2R. W—ILXIEA R UNETE
=

Policy relevance

Information that can be used to inform and track

Estimates that can be used for selling carbon

methods.
PCC MEZRAVANUNFERE—BMHEOH DM
D GHG A RUN)DIERL

PR & climate-friendly ~ policies. ~ Guidance  on | credits (see Box 6).
integrating forest and tree GHGs into the | Methods to measure the indirect or nonGHG
broader GHG inventory and climate action | impacts of forests/trees.
targets. REBEILOYNDEEDEOHIZANONIEE
SURICBLWVERIZCEEEE LN DENYT 57= | (Box6ESR)
HIZFIATDEAHKDEHR, HMRCEKR | BHERZEXLHRMHBARD GHG LI D
D GHG Z&YIAL GHG A RN R UISARTT EBLAESTDFE
HEADHEAIZONTDHAL VX

Output The development of a local GHG inventory | Estimation of the GHG impacts of specific

TNk consistent with IPCC national inventory | mitigation activities, or projection of GHG

fluxes.
BEDEMEED GHG ~DEEDEE., X
&, GHG 77y XD ¥ Al

Notes: Because more information is available about soil carbon in forests than for other land uses, soil emissions from forest loss

are the only GHG flux covered in this supplement.
F DT HFIBITONTIYEHRMD L ERRICOVNTAFRIBERIFERN LN EMND, FHMEBRICLDTERHEIL, COP A
UNTHRESNDME—D GHG 7TV I X TH S,

GHG = greenhouse gas; GPC = Global Protocol for Community-Scale Greenhouse Gas Emission Inventories; IPCC =

Intergovernmental Panel on Climate Change.

This supplement follows IPCC Guidelines for National Greenhouse Gas Inventories (IPCC 2006, 2019b) in that
land-related GHGs are reported in six main land-use categories (Forest Land, Cropland, Grassland, Settlements,
Wetlands, and Other Land) and in the equations used.* Both emissions and removals can occur in each of these
land-use categories and shall be reported separately in GHG inventories that include forests and trees (see Chapter
9 for reporting requirements).

DY FYAUNE, IPCC Guidelines for National Greenhouse Gas Inventories (IPCC 2006, 2019b)IZf>TL\5, ZC
TlE, L#EEE GHG (F, A" DOOXE LA AHTI)—(FHRK, Bt iy, B, B R PZOMO L #) K UME
AEnB5rERICHNT HESND, ¢ HIHERVRINEE, CnosO TR AHTI—FNENTELIIENT
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FLOD MR UBEAREEEL GHG AU RUNIZEWNT, AT TlREINETF L5 (shall) GREDHEFIEIC
DNTIFF VY T42—9%SR),

4. For clarity, IPCC land-use categories are capitalized and written in italics. Names of sectors are capitalized and set in
regular roman type, while sub-sectors are written the same way but enclosed in quotation marks.

4. BAREICT 1=, IPCC HIFIAHTI)—IF. KXFTH DIV ERTRRESIND, BV —DERNEI KX FlLEh,
BEOO—IYVAERTREIND, — A, YT EI2—(E BAEROAEATRESINDGD, AFHyasfFEnsd,

In this supplement, detailed guidance is provided for estimating GHG emissions and CO, removals by Forest Land
and by trees within a community’s Non-Forest Land (Cropland, Grassland, Settlements, Wetlands, and Other
Land); that is, “trees on Non-Forest Land” or “trees outside forests.” Collectively, this represents emissions and
removals for forests and trees.

COYTIAUNCIE, FMRARIZAZ2 =T OFMUND T (B ith, FEith, B, Bih R FZ0MO L H#) DR D
BIAR; DFRUTEFRMLUAD L H DR AR ) K THRMROADEAK || (2£2 GHG HHEKR UV CO, RINEDEEIZDNT,
MR ADNRESN TS, HFET. CHEFRMRUBKRIZEHFEHERVRINEEZRL TS,

* Forest Land: This supplement covers GHG emissions resulting from Forest Land converted to Non-Forest Land
(deforestation) and emissions occurring on Forest Land remaining Forest Land resulting from disturbances, such
as fires and timber harvesting. It covers removals associated with Non-Forest Land converted to Forest Land
(afforestation or reforestation) and removals occurring on undisturbed Forest Land remaining Forest Land.

o HMCOYTIAUNTIE, MO T HIZBx SN = F7 Ak (FRME $(deforestation))I2&2 GHG HEH=M Y
(2. KEBRUVAMINEDE S, BEIZLDIADENRMICECBHEENRET D, COFTIAVNTIE FMK
[ZER RSN LA D L #h (FEH R L B HE#K (afforestation or reforestation)) (4SRN E & IBELD R WERFHOD
BEOFRMTELERINEERRET B,

» Non-Forest Land (Cropland, Grassland, Settlements, Wetlands, Other Land): This supplement covers GHG
emissions and removals associated with trees on Non-Forest Land (i.e., trees outside forests), including urban trees.
This is a step toward comprehensive inventory coverage of Non-Forest Land GHG fluxes, which would also include
guidance for calculating GHG fluxes associated with managed agricultural and wetland soils.

FHRUNO L (B, B, BRM B, 20D 1) (ZOY FIAUNTIE, BHOBARES L. FHRLS
DT HOBAKR(DFY, FEMONDOBAR)IZHES CGHG BEHERVRINEZRRET D, hld. TSSO HD
GHG 72y RADBFEHA VR UNEEANMITTO—HTHY, ChiZlE, BESNREER VR TEFEICHS GHG 7
TVIADBEEDAAZTVZALEEN TS,

While GHG emissions associated with soil in Forest Land are included in this supplement, GHG fluxes associated
with soils in Non-Forest Land are not covered. This is because, in general, forests and trees (and their associated
GHG fluxes) dominate the GHG fluxes of most communities within the “Land” sub-sector (Pan et al. 2011; Harris

et al. 2021). Moreover, data are also more widely available for estimating GHGs associated with forests and trees

13



than for estimating agricultural, grassland, or wetland soil GHG dynamics at local scales.

FROLTIEICHS GHG HFEHEIL. SCOYTIAUNZEENTNDH, FMUNDO T D L EEIZHS GHG 79I R
MREGOTLEL, ChlE, —MREII. FMRRUBAR(RUZNIZHS GHG T5v )M TE# 14 T8 —RD
Z{D#TH GHG 75 v I A TXERH THEMNDTHDH(Pan et al. 2011; Harris et al. 2021), Iz, HEFREIZHNT
DR, B IR DT, GHG A1 IV I RADEEITDNTEYE, MR BBIARIZHES GHG HEIZDNT, T—
AMEYIESAFRIRETH D,

Activities taking place within a community can generate GHG emissions inside the community boundary as well as
outside the community boundary. To distinguish among them, the GPC recognizes three categories of emissions
based on where they occur: Scope 1, Scope 2, and Scope 3.  Table 2 provides definitions adapted from the
scopes framework used in the GHG Protocol Corporate Accounting and Reporting Standard (WRI and WBCSD
2004). The scopes framework helps to differentiate emissions occurring physically within the community (Scope 1)
from those occurring outside the community (Scope 3) and from the use of electricity, steam, and/or heating and
cooling supplied by grids that may or may not cross community boundaries (Scope 2). Scope 1 emissions (and
removals) may also be termed “territorial” emissions (and removals) because they occur within the territory defined
by the geographic boundary. This supplement provides detailed methods for estimating Scope 1 emissions from
and removals by forests and trees present within the community boundary (Table 1). Scope 3 emissions related to
the “Land” sub-sector will be covered in future GPC guidance.

OS2 =T ATERESINDEENE, IS =TEFRNEIZT2=TIERI T GHG BEHELXZRESIETHDL, bk
XBF 5=l GPC Tl&, BFHEENELSRAICE DWW HHED=20ATI)—:2FY Xa—F1, Ra—72
BEUAO—T73, AR#INTIND, F2TIE, GHC FoOba/L - a—RL—hEE R PERERX 2 F—R(WRI and WBCSD
200)TARLBLNTVNSRI—T - JL—LD—IhoiRASNEEREREL TS, RI—F-JL—LT—J1F, 3
AT RTYBEPNIZELCEHEHE(RO—T 1) E&E, D22 274N TELEBIBE(RO—TF3) KU, 22 =T48ER
EBECIEBENEWNT )N IYEIREINZE N BRIERV/ XEBRRPSROER(Ra—T2)ho#ldo2s%
B3, Ao—T71#HHE (RURINE) &, [FEIEA (territorial) 1HEH E (R URINE) DRAZEMFEHNDS, THIL,
ZTNHOHIBRIERICKYE RSN TEE (territory) RTHEL TV THD, DU TIAUNTIE, D22 =TER
HNIZHEHBMRPEARNSDAIA—FTTHEHERUVZNIZLIRNELEE T M F EAEREL TS (R,
M BT/ 2—ICBEET 2X0—T3HHE L. fFKD GPC HA XA THERESND,

Table 2 Definition of scopes for community inventories
R2 QI =T A4 AVURIN)DEHDRAI—TDES

Scope Definition
Aa—7 EE
Scope 1 GHG emissions from sources (and removals by sinks) located within the community boundary
Z23—71 222 = TERNIZHIPEHENDD GHG = (RPRIURIZEDRINE)
Scope 2 GHG emissions occurring as a consequence of the use of grid-supplied electricity, heat, steam, and/or
AO—F2 cooling within the community boundary
DS ZTAIRFRNTOIIIMEHEDE N BR ZXRWXIEAROERDRERELCKE GHC HHE
Scope 3 All other GHG emissions (and removals) that occur outside the community boundary as
AO—F3 a result of activities taking place within the community boundary
I =T/ BRAARTHOLNERFORRELTCIZ 2 =T/ ERNTELMDLTOH GHG HiHE (R U
RN E)

Note: GHG = greenhouse gas.
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FIGHG=REWRHAX
Source: WRI et al. (2021).
H#WRI et al. (2021)

Forests and trees intersect other sectors in a GHG inventory. The interaction is particularly significant with the
Stationary Energy sector, such as through the burning of biomass or agricultural residue, and with the Waste sector,
through biomass that goes to landfill. Biomass extracted from Forest Land is also used to produce harvested wood
products that store carbon for various durations, from short periods (e.g., paper) to very long periods (e.g., furniture
or in building construction). The substitution effects of using such products can also impact other sectors; for
example, using wood for buildings compared to energy-intensive materials such as cement or steel (Industrial
Processes and Product Use sector).

HMROBAKRIE, GHG AU RUN) DD T 2—ZHERTRIICEET 5, BIAE. N FYANIERERZOREANZ R
LT BEEIRILF— 02— LOMARR, £ HARE BILTONINAFYREBL T, EEYEIZ2—LDE
BREFEMNFICEETHD, BMASERISNI=/\AATRIL, EEAR (. ) HDKE RO (F, REXITEY
DEZEIZENT) DR L GHBICOEYRREZTB T AR EAMBGZREST DEHITELALLND, ChoDR G
ZEAT SR E LR (substitution effects)FFRMDEIR—IZHEEEZD; FIAIL, EAVIIEHM OEk7GETR
ILF—ERWEMISTL T, BEAOAMOFER(ITETO AR VR RBEREIZ—),

Full and accurate estimation of land-use impacts on GHGs requires inclusion of all these linked systems. However,
such systems often cross geographic boundaries; for example, wood produced within a community may be used
for energy outside the community boundary. Similarly, biomass waste may end up in a landfill within (or outside) the
community boundary. In the case of firewood or woodchip burning for energy, CO» emissions from biomass losses
in a forest often occur in a different community from energy emissions (i.e., non-CO, emissions from bioenergy). In
other words, the community where the harvesting takes place may see a net loss of biomass (i.e., an emission),
whereas the community that is burning bioenergy may see a net GHG benefit from using that biomass due to
displacement of fossil fuels.

GHG DL #FIAFED+H TEHLRETEICE. 2@ TOINLOBEELZV AT LEELILNABRETHD, L. C
NBDY AT ALIF, D56, BHEREHBENTNS HIZE, 222 =T ATHRESNLM KX, D22 =T (1%
RONTIXRILF—RICERASNDFZELHDH, RERIC. NMATRAREYN, 122 =T4RBFRORN (M) ITH
REITIEITI TONDIEEN DD, ITRLF—DEHIZREESNDFHRM XEVIRFYTDFE, FMDNAF T3
KIZED CO HHBIX, Z2<DFA, Tr/ILF—HEH E (energy emissions) (DFEY, NAF ZHRILF—HinD COz UFH
DPHBIERL D2 =T+ TELD, BETDE IEATONEIZAZTA1E NAATRADR YN (DFY,
HHE)ERY, — A NMAIRIILF—FBRBESE L2022 =T/ AL RARBRBERBTEEIZLDIDNA AT REE
A9 5IETRUNGHG RART 1 YNIRDIHZE N DD,

Ultimately, indirect emissions due to consumption of products associated with AFOLU emissions occurring outside
the community boundary (Scope 3 emissions) should also be addressed, as populations in cities often have a much
larger footprint on land beyond emissions and removals occurring on land within their boundaries. While guidance

for calculating these Scope 3 emissions is not covered explicitly here or in the main GPC, communities may wish
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to design analyses that track and report these Scope 3 fluxes as Other Scope 3. Other tools can help communities
estimate the embodied deforestation consumed in cities, such as the Forest Footprint for Cities tool developed
under WRI's Cities4Forests initiative. Alternatively, corporate Scope 3 accounting methods for purchased goods
and services, outlined in the forthcoming Greenhouse Gas Protocol Corporate Land Sector and Removals
Guidance, could be adapted to cover those from cities and other communities. Ultimately, to support communities’
measurement of Scope 3 emissions in a robust and consistent manner, the authors of the GPC expect to provide
additional guidance on estimating emissions from key goods and services produced outside the city boundary (WRI
et al. 2021).

HEIC, 322 =T1ONTHELS AFOUL BEESICBIEL-E ROFERICEMENHFHE(X0—7 3 HHE)1E.
ZDHE. BHHROALN BRAOL M TECIHHERVRNELZBEZ T, THITDNTTEMNKRERTYH
TINERDOTEMND, BURDLNEDOHAEELL (should), CORO—TIHHELZEET DHA IV RIE, ZOH T
AVNR VA DCGPCTIEBABEA X R LR TOVEND, 22 =T /IFbDRI—F3ELTRA—TBTTYIR%EE
RO EST DN EETELZOWEELIHELNDH D, HOY—ILH TR TEHESNSGER{ESh =R EEED
SAZTANEETDIDERETDHIENTESL, TNICIE, HIAIX, WRI's Cities4Forests initiative TR 7=
Forest Footprint for Cities A5, HKhUIZ, T FIFED Greenhouse Gas Protocol Corporate Land Sector and
Removals Guidance ICHIEMNGEEH SN D, BASNY R KRV —EXOI—RL—~ RO—TF3EE F A, &K
MEDAZA=TAHSDEDERRELTIERAT DIENTED, HRRIC. REL—EMDOHDIHATAI—T3HEH
BOIZAZTADREEEXHET =02, GPC DIEFHE (L. BHIERN TEAHEINETERY /R VY —EX(ZEL
PHHEEEETHEMDAATV RAERET EEEFEL TS, (WRI et al. 2021),
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