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Chapter 6

6 Selecting and compiling data for the forest and tree inventory

6 HBMRUBRAUARUNIDI=DT—2NZEIR K NINE

Once a community establishes the geographical boundary identifying the spatial extent of the
inventory (Step 1 of Chapters 7 and 8; also described in Chapter 4), activity data and emission or
carbon gain factor data must be compiled to perform the GHG flux calculations detailed in Chapters



7 and 8. While the calculations for estimating forest- and tree-related GHG fluxes are relatively
straightforward, identifying data sources may be the most complicated part of the inventory and is
frequently iterative. Therefore, this chapter provides guidance to help inventory compilers understand
which types of data are required to complete the inventory without being prescriptive about specific
data sources or listing specific sources, which will vary by community. Table 10 provides an overview
of the main types of data needed to complete the forest and trees GHG inventory.
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The GPC'’s Chapter 5 provides an overview of inventory data sources, but forests and trees on Non-Forest Land
have some additional considerations. There are a wide range of data sources for GHG inventories for Forest Land
and trees on Non-Forest Land. Moreover, often there is no single correct answer for which data sources to use or
how to use them; each community must balance different objectives, such as clarity of communication, ease and
frequency of updating data used in the inventory consistently through time, level of detail, and accuracy.
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Table 10 Summary of data sources needed for compiling a GHG inventory for forests and trees

Data Sub- Supplement

Activity data Land-cover Land-cover or land-use maps for multiple years
change / land- (to derive land-use change matrix) (ha)
use change
2 Activity data Forest Area (and location and intensity) of Forest Land
disturbances burned (ha)
3 Activity data Forest Area (and location and intensity) of Forest Land
disturbances harvested (ha) 6.1
4 Activity data Forest Area (and location and intensity) of other dis-
disturbances turbances (pest, wind, etc.) on Forest Land (ha)
foredst Activity data Forest Annual timber harvest, fuelwood statistics
ae disturbances (m? for timber or fuelwood; t for fuelwood)
6 Activity data Forest Area (and location) of different forest types,
subcategories ownership classes, etc. (ha)
7 Emission Forest emission Forest carbon density in different forest types
factors factors and pools (aboveground biomass, belowground
biomass, deadwood, litter, soil organic carbon)
(t C/ha) 6.2
8 Carbon gain Forest carbon Mean annual increment or biomass carbon
factors gain factors accumulation rate in different forest types and/or
age classes (t C/ha/yr)
9 Activity data Trees on Non- Area of tree canopy or tree census for multiple
Forest Land years (ha of tree canopy or # of trees)
10 Activity data Trees on Non- Area (and location) of different Non-Forest 2
Forest Land Land subcategories (ha)
subcategories
Non- . -
Forest 11 Emission Trees on Carbon density in trees on Non-Forest Land
Ofes factors Non-Forest (t C/ha of tree canopy or per tree)
Land iy
Land emission
factors
6.4
12 Carbon gain Trees on Non- Biomass carbon accumulation per area of
factors Forest Land canopy cover or per tree by trees on Non-Forest
carbon gain Land (t C/ha/yr or t C/tree/yr)
factors
Notes: Not all data types are needed for all communities. For example, not all communities have bumed forest.
C = carbon; ha = hectares; t = metric tonnes; yr = year.
Table 10 Summary of data sources needed for compiling a GHG inventory for forests and trees
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Forest 1 Activity data Land-cover Land-cover or land-use maps for multiple years (to derive | 6.1
Land EEET 4 change/land- | land-use change matrix) (ha)
FeITN use change (ZHFIAYN) VI AEEOEHED T MFE LT HF
THWEEL | A#R(ha)
/TR AE
b
2 Activity data Forest Area (and location and intensity) of Forest Land burned
EHET 4 disturbances | (ha)
HHEE BERLEZMOEE (RMSHRVEE)
3 Activity data Forest Area (and location and intensity) of Forest Land harvested
HEET X disturbances | (ha)
HMBEL KRN ESNEHFERORE (RTISHEUVEE)
4 Activity data Forest Area (and location and intensity) of other disturbances
EEET 4 disturbances | (pest, wind, etc.) on Forest Land (ha)
HMIBEL AMROMOEBE (RE. AEF)OEE(RTESHAUER
E)
5 Activity data Forest Annual timber harvest, fuelwood statistics (m3 for timber
EEET 4 disturbances | or fuelwood; t for fuelwood)
HHEE FEOERRSNI=ARM | Fr KA ET (R T F A= D0
Tm3 FHERMIZONTY
6 Activity data Forest Area (and location) of different forest types, ownership
EEET 4 subcategories | classes, etc. (ha)
HBMYTAT | ELLHHRMOELE. TERE. F0EBE(KXRUISHT ()
j‘IJ_
7 Emission Forest Forest carbon density in different forest types and pools | 6.2
factors emission (aboveground biomass, belowground biomass, deadwood,
BEH R factors litter, soil organic carbon) (t C/ha)
HMBEHRE | RRAGHEMROEER VT —ILORMKREE (M LA
NAHTINAFTRA AR VA— LB R ER)(
C/ha)
8 Carbon gain Forest carbon | Mean annual increment or biomass carbon accumulation
Factors gain factors rate in different forest types and/or age classes (t C/ha/yr)
RBERAGRE | FEMERBRA | BRLEHRMOERER W/ XL 7 XA TEHFRBIBIMX
R FNAFTRRBREBL—b
Non- 9 Activity data Trees on Non- | Area of tree canopy or tree census for multiple years (ha of | 6.3
Forest EEET 4 Forest Land tree canopy or # of trees)
Land HHLAOL | EHFCOVTORIE EEXIEHARFE (ha of tree
LU HDR AR canopy or # of trees)
ot
#
10 Activity data Trees on Non- | Area (and location) of different Non-Forest Land
EEET 4 Forest Land | subcategories (ha)
subcategories | # &< BHRM LA D LMD THTFITU—DETE (K TIGHT)
HFHRUNDL | (ha)
# 7 AT
—DRIAR
11 Emission Trees on Non- | Carbon density in trees on Non-Forest Land (t C/ha of tree | 6.4
factors Forest Land | canopy or per tree)
P RE emission HHRUND T OB ADKREE BIHEOD t C/ha XILH
factors AZYD tC)
HHLLS DL
H DR A HE H
RE
12 Carbon  gain | Trees on Non- | Biomass carbon accumulation per area of canopy cover or
factors Forest Land | per tree by trees on Non-Forest Land (t C/ha/yr or t
RE\EFAGE | carbon gain | Cltreelyr)
factors RN DO T HOBKRIZL D, BBEHBO@E LY ILE
HFMUNDL | KL EYDONAATRARKREEEE (G C/ha/yr or t
WO/ ARDEK | C/tree/yr)
FRARE

Notes: Not all data types are needed for all communities. For example, not all communities have burned forest.




C = carbon; ha = hectares; t = metric tonnes; yr = year.
FIRTOIAZA=TA—IZDNT, 2@ TOT—ADEENREGE DT TIEEWN, FZAIE £@TOA=Za=T—"MAKKD
HEBMDBHDDIT TR, C=KE, ha=AYa— )L t=AN)y I yr=4

6.1 Selecting activity data for the Forest Land inventory
6.1 BHRAVRUNDEFHET—IDEIR

Activity data needed for calculating GHG fluxes associated with Forest Land include forest-related land-use
changes (deforestation and afforestation or reforestation), as well as information about any forest disturbances that
occurred within areas of Forest Land remaining Forest Land (rows 1-6 in Table 10). (Undisturbed Forest Land
remaining Forest Land is inferred from these activity data.) There are several criteria to consider while selecting
activity data for Forest Land and related land-use change (Forest Land converted to Non-Forest Land, Non-Forest
Land converted to Forest Land) (Table 11).

FHRIZHS GHG 7oV ADETEIZRBLREHET —2ICIE, FHELE T #F| AL b (BEL R UM XL HHER) &,
BERIZ. BEFADEONRM(FR 10 D1 ~64T7) DHIFRN TEL-FMRDBELIC DV TDRFERA. EFEND, (BELOHE
WERFADOEVRMNRE, ChOFFHET—AA0HEAIEND, ) FEMRUELEY 2L FI AR (HRMLSNO T HIC
EASNHRR ENICEASNEZHERUNO L) DFEBET —FDFRIZIE ERITANEVKOIDEELHD

(F11),

Table 11 Requirements and recommendations for Forest Land activity data
K11 EMOFHET —XOERFERVHEESRIE

Activity Data Type
EEET—ADIESHE

Required
BEREhd

Recommended
HEEIND

Forest Land
conversion

HFHOERA

« Data are available for multiple years, including the start
and end of the inventory cycle.
AVNRUN) B AL DR RTEDYEET . EHFIC
DWNTT—ANAFAIRETHDL,

» The area of Forest Land lost, gained, and maintained
during the inventory can be calculated.

ARV R D, BNk VRSN RO
EENETETEDIL,

» Land-use classes exhaustively and exclusively cover

the entire geographic boundary selected for the
inventory.
T HIFRIR T AR R MBI, AR D
HISBERSNHIBRIER L TEMRELTNDIL,
+ Data have sufficient detail in classification and
definitions to be classified into Forest Land and Non-
Forest Land at a minimum, with preference for all relevant
land-use classes and their transitions. Further
stratification of Forest Land may improve the inventory
but is not necessary.

TARICE, RIERFMRREFRUND LHE DTS
FOODERUVERN. £ COEESTHILHFIFAITR
BRUZDOBERICDONTEELT, +2ICFHMTHIZL,
BMRDOERDIBILITA VRN ERET DHEELDH DN,
INE TN,

» Data represent land use, not land cover
(unless land cover offers the best data
available).

TR, T E TIER TR AERL
TWBZE(MEL, T BNAFAIGELARED
T—RTRHRULRY)

* Data are public and have undergone
independent review.

TR ARSW MILEEFEZIT T
2T&,

« Data are the most locally applicable possible.
Locally generated data are generally
preferable to national or global data because
they are more tailored to local conditions, may
have more local support, and can be
developed through community engagement.
CT—AIE, ATRERRY R I E AR RETH
5C¢, M TERINLT -2 Bt
ROT—ALY—BMITIFELL., ZhiE, £
DT —2HHIFOKRICEYBEEL, KYKRER
WBOXTEEZT. £LI22a=T/OEE5DE
LEEMENSDMETH D,




« Data are of sufficient spatial detail to discern changes
on Forest Land in the inventory area.

TRE ARV RN OFRIZONTOELER
DTB=H, +RICZEICEFERTHIE,

« Data are expected to be available for future inventories
(for consistency across inventory cycles).

T=RlE (AVRUN)- AL EBLTO—EMEDESD)
FEEDAURUNIZDWNTAFABELFEINDIL,

Forest
disturbances

AMIBEEL

Land

» Data are available for multiple years using the same
data collection methods.

TAN AT —ANEFEEZRAVTERFITOTA
FARETHDIL,

« Data are expected to be available for future inventories
(for consistency across inventories).
CT=ENARUN)EBLTO—EMDT=0H) [F kD1
RUMIZDOWTAFAIRETHDEFRENDIL,

* The type and intensity of forest disturbance is known.
BRMEBEOBERUVREEN DL,

* The vyear, location, extent, and intensity of the
disturbance are known (including relevant areas and
volumes of wood harvest and fuelwood extraction, if
applicable).

RELOE, ST, BERUVEENOBDIEL(RETHS
BlFE. AMERRVCFHFERMFEDROBEES IEABERVE)

« Data are public and have undergone
independent review.

TR ARSW MILEEFEZIT T
2T&,

« Data are the most locally applicable possible.
Locally generated data are generally
preferable to national or global data because
they are more tailored to local conditions, may
have more local support, and can be
developed through community engagement.
TR, ATRER RV RS H 1< B FA R RETH
BT&, M THERSNAET—2E, BXITHSF
DT —REY—MHIZEFELL, ZhIE ZDT
— A OKRICEYBEE L, KYUKEA I
DXEESH, £ =T DBEEDHEE
IS5 THD,

No single data source may meet all these criteria for either kind of activity data. When selecting data, a community
should evaluate strengths and weaknesses of all available activity data and document why the selected data were
chosen (Case Study 3). Table 12 lists advantages and disadvantages of some broad sources for Forest Land activity
data. Figure 5 provides a decision tree for selecting sources of activity data for both Forest Land and Non-Forest
Land (trees on Non-Forest Land are the activity data needed for all Non-Forest Land uses and their transitions),
particularly when considering land-use and tree-canopy map data.

—DDT—RFEHEL. MNOBEDOFEET —ZZDONT, Choe TOEELERH I ILIEEL, T—2%ERT
2EE, D227 41F ETCOAFAEGEHET —AORAMKVOEMEZTML. BIREN T —2HR TR EIN =D
EXETHHITDIONELLN(T—R-RA2T14—38), F 12 12F WOODHFMKEBET —2ORA KR UERTHY)
ARSI TS, BSTEH HFMEC, Fi, LR ARUOBAB BN T —22E AT 256 ZMRLUNO LM (R
WD T OB KL, £ TORMUND L HOFI ARV EDBITICODWTRELGTFEHET —2THD) MAIZDL
TOFEHET —AOBHRBEDRIRICONTOT 4IP30 - Y= REEHIN TS,

Table 12 Advantages and disadvantages for sources of activity data for Forest Land
=12 EROFEBHET —2OBERFEORITBRVER

Option Advantages Disadvantages

EREL R FEAT

Existing community land= | - Appropriate to community May be one-off, outdated, or provide
use data COSa =T qIZEYBEYITH D incomplete coverage

BEfEMAZIa =7 DL | - Should have community buy—in —ERY, L, XE, HREENRTLEBGEE
FRAT—2 AT DERLDHD, nHd,

- May not include the necessary information for
activity data, such as forest delineation
BMORRB|E /R, SEBET —XORELERE
SATORWNGALH D,

- Local government is already familiar with data,
which may be used in other local processes
BB, T—RIZEECHEEL TRY, i
DOTOEATHEASIN TV AIEEELHD




Custom land-use data
XD A BT —42

- Produced specifically for inventory and locally

relevant

CAVRUN) RO OREE THREBIICE S 2 5,
Potentially high accuracy

EENICEVIERESE
Highly reproducible
EVBERM%E

Land stratification)

- Highly customizable (e.g., have desired Forest

TBVNARERA (B, FETIHRMDBIEND

- Require extensive technical capacity to produce
AERDI=SHIC AR FRM O KRHEN D,

- Potentially time-consuming

BIERMICEREO DB,

)
National or global data - Already available May be one-off, outdated, or provide
EXEHROT—4 -BEICAFRIRE incomplete coverage

using the same data

5129 %,

Facilitate comparison with other communities

RCT—2ZRANVMOIZT2 =T EOERER

-—[ERY, HU\, XK. HEEENRTELBIGE
N&HB,

- May not capture local conditions well

IO RE T DIZEBZTWNRIGENH S,

Figure 5 Decision tree for selecting activity data for the GHG inventory

START:

Do you have a local land-cover map?

Can the legend
be collapsed to
the six IPCC
land-use non-forest
categories? categories?

Can the legend

be collapsed Does the

have a “tree”
class?

Isa Isa Isa
comparable comparable comparable
map available map available map available
for at least for at least for at least
two years? two years? two years?

Are maps likely
to be updated
in the future

Are maps likely
to be updated
in the future

Are maps likely
to be updated
in the future
using using using

consistent
methods?

consistent
methods?

consistent
methods?

Yes Yes Yes
A N J
Local Data:

Use locally available maps to calculate areas
of land-cover change and/or tree-canopy
change outside forests for inventory cycle

land-cover map N

Can the legend
be collapsed to
the six IPCC
land-use
categories?

Isa
comparable
[ETEVETELI
for at least
two years?

Are maps likely
to be updated
in the fFuture
using
consistent
methods?

Yes

\:

No —> Use global
land-cover

maps to

create
land-cover
change matrix
Can the legend
be collapsed

Does the

land-cover map No

have a “tree”
class?

non-forest

categories? .
: Use point

sampling
methods to
calculate
tree-canopy
change outside
forests for
inventory cycle

Isa Isa
comparable comparable
map available map available
for at least for at least
two years? two years?

Are maps likely
to be updated to be updated
in the Future in the future
using using
consistent consistent
methods? methods?

Are maps likely

Yes Yes

\2 \2

Use nationally available maps to calculate
areas of land-cover change and/or tree-canopy
change outside forests for inventory cycle

National Data: Global

Data

Note: This decision tree does not reflect all of the considerations for selecting activity data described in this section, but the same process can be extended to

include additional criteria.
Source: Authors.
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Case study 3 Choosing sources of activity data from pilot in Greater Mexico City, Mexico
fr—ZRBT4—3 AFS O JL—E— AFI - T4—D /I MAYM OOFRTHET—2DFHIRDZEIR

This case study illustrates how two sources of forest fire data were evaluated.
DT —ATIE, FEMKKT—EDZDDIEHENEDLIIFHRESN =D EF AT S,

WRI Mexico conducted a pilot GHG inventory for the Metropolitan Area of the Valley of Mexico, which includes
Mexico City, part of Mexico State, and part of Hidalgo State in Mexico, for the years 2007-14. Historical fire
monitoring has shown that Forest Land within the inventory area has experienced extensive fires, with
concomitant non-CO, GHG emissions. The importance of including emissions from forest fires was validated in
discussions with the Climate Action and Air Quality Directorates of the Environmental Secretariat of Mexico City
(SEDEMA), the government agency responsible for monitoring land-use change and associated impacts.
WRIAF>aiE, 2007-14 FIZDONT, AF AT T A AFTAMD—EBRUAFSIDAZILTM, BNEEND, T7
L—-ZF 7 - AF a0 REHHIFHD /1Oy GHG AV RUNZEERELZ, BEDKKEE=R)2TTIE, COLLAD
GHG BEHEMNFELZ, AV RNUNBROZMAIRBIAVNK KA H oz, MK KEOIOOHHEEEHDIENE
BEHICONT, TR AEERVCENICHSHEEE =2 VICEEEF DB TH S, the Climate Action
and Air Quality Directorates of the Environmental Secretariat of Mexico City (SEDEMA)& &L CEHfS =,

Two data sources for forest fire occurrence were evaluated for this inventory: (1) national data on forest areas
burned from the National Forest Commission (CONAFOR), and (2) global burned area data from the MODIS
sensor of the Terra satellite. Although the CONAFOR fire data are nationally accepted, they had some key
disadvantages for the purposes of this inventory: (1) only half of the fires recorded by CONAFOR for the years
included in the inventory had geographic coordinates, and (2) it was not clear if CONAFOR would continue to
collect fire data (which would result in more updated inventories using different fire data). Ultimately, the MODIS
burned area data were used in the pilot inventory because they were spatially explicit and expected to continue
to be collected. Emission factors for forest fires were obtained from Mexico's National Forest Reference Emissions
Level (CONAFOR 2015) and were combined with the burned area activity data.
BMRAKKBREDZDODDOT—RFEN, A R MNJDEHIZFEMEIz DF Y., (1) National Forest
Commission (CONAFOR)D 4%k L I=ZMARBIZCOVWTHOEDT—42. K U(2)Terra B2 D MODIS i > D&t
HoOBELR@mE, CONAFOR DKKT—2IE, BIZTHEVWTERBIATWLDIA, TOA U MNJDOBEWIZH
WTlE. WSO DEFELBEHNH = 2FY, 1 VXU M IZEEFNDFIZT DT CONAFOR TEREH S
NTWBKKET—2D¥En Lh, HIEBEEIZE (geographic coordinates) HMHEELY, F7=(2) CONAFOR MK KT
—2 (BRHIARKT—AEZAVEIYRIEESNZA RV N EEE06T) KKET—2DINEEZMGT
SOBEETIEAEN >, TmEHIZ, 40y b - A4 2RD MY TIE, MODIS 0BEKRmEFE (burned area) 7T
—AMERAESNE, ThE, ZENICHAETHDIENM MK T2 ENTFHREINEIALTH o=, HFMKK
S DBEHES L. Mexico” s National Forest Reference Emissions Level (CONAFOR 2015) 5854, BELE
BEHET -2 LEEE LN,




Relevance of the pilot for the Mexico City government:
AL TABFIZE TR/ Oy DBEEY

Since completing the pilot inventory for Mexico City, the results have been presented to SEDEMA, which is
exploring the options to include the results in municipalities’ climate plans.

AL TADIAAYS A RUNMTER L TLLE, #ERIE, SEDEMA [ZIRRESN THY, SEDEMA (&, BIAAED
SUERETEIZZDREREEHLZERKEZR TS,




Hidalgo State Sy : ‘
B Mexico State 3 , 5 Miles
M Mexico City

E—
& _
Il Inventory boundary TSS90 Kilometers

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

6.2 Selecting emission and carbon gain factors for the Forest Land inventory
6.2 FMAVARUNOBEH R RBRARBDZER

Applicable ecosystem carbon pools (aboveground biomass, belowground biomass, deadwood, litter, and soil
carbon) are apportioned into two factors:

Copyright®© SLSV CES #/[7£/7/SLSV CES INSTITUTE All Rights Reserved
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BRASNIERRKRT I (M ENAATX MR ANAFIR AR, VEI—ROTBRR)E. Z2OFRBIZE
LThhd,

» Emissions (t C/ha): for Forest Land converted to Non-Forest Land, and for Forest Land remaining Forest Land
that has undergone a substantial disturbance.
HeHi(t C/ha): HFMLSNDEMICEAShzL i, R ERGRELZZFZEADEVFHIZDONT,

« Carbon gain (t C/ha/yr): for Non-Forest Land converted to Forest Land, and for undisturbed Forest Land (i.e.,
forest condition has not been modified during the inventory data update cycle).
RERFA( C/ha/yr): FMIZERAINI=ZARLUAND L K IBELOBENFHK (B, A RUN) - F—2BHH A
JIVEAREI IR OIREAE ESNTLVELY),

Emission and carbon gain factors for Forest Land should be comprehensive; that is, they should represent the
changes in carbon stocks that occur for any of the five ecosystem carbon pools which are significantly affected
(rows 7-8 in Table 10). However, the availability of data for calculating emission and carbon gain factors in a
community context is likely to be different for different land-use categories and carbon pools. In national GHG
inventories, it is common practice to ignore small changes in selected carbon pools (i.€., less than 3 percent of the
total change in all carbon pools) because such small changes can be challenging to measure or estimate,
particularly for soil carbon. Communities may take the same approach. Communities shall provide transparent
documentation on which carbon pools are included and excluded in the estimation of emission and carbon gain
factors.

FROBE R VRBFRAGRKEDENTHIONEELL (should), DFY, Thild, FEEEZTERADDE
RRRBT—IWN(ER 10D 7T~8 T)DAINMNELDRRAMIEDEILERTONEELL (should), LAL, 3=
AZTADORRTEHHERUVRRBRARKEETET 20D T—2OAF/AIREMED, A G LA AHTI) KUK
RT—ILITDOWTERDAREMEN DD,  ED GHG AU ANUNTIH, BIRSNFZRFBT—ILONSBRER(DOFEY, £
TORRT—ILDOEALEETEDIN—tEUIRH) Z /AT 2O —RHIEEH THY., ThiE, TDOLIG/NSHEAL
ElE FICTEBRRCOVT AIEXIZEETIONHELLDNSTHD, AZ2=T (1 RACHEELDILNTES,
D227/ FHRUVRBRARBEZICENT, EORRT—ILABZFENRITBEBRS NI DOWNTERMEDSH
DX EICLDIMAZTTHORTNILESR (shall),

Emission and carbon gain factors for Forest Land can be developed using information collected by local, state,
provincial, or national governments; universities; or nongovernmental organizations, or by applying default factors
developed and published in the IPCC Guidelines for national GHG inventory reporting (Box 9). If a community has
local data about carbon associated with Forest Land, they, rather than more generic estimates, should be used.
Table 13 lists advantages and disadvantages of some different sources for emission and carbon gain factors.

AMROPE RV RFRRAREE, #ig, M, BRIZEOBF,; KF; XIFFEBATERBICKYVINESNFREANT,
FIFED GHG 1 RUNEHED=HIZ PCC AARFA U THESNAREIN TS T 174 LMDOHEH FZE (Box 9%
BALTERTDIENTESD, IZ2=T A HFHITHIRRITOVNTO/EDT —2EF T 5 AL, 232 =T«
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(. FVBFEWNLGEETIEL TOEFATHDALEELL (should), F13TIE, FFHERUPRFERARBDLLD
MOERLGDIFMRDORAT R VEFRELHEHL TS,

« Emission factors are often derived from field measurements of tree carbon density, or sometimes from remote-

sensing approaches with field validation. Communities with local data on Forest Land carbon stocks can use
these as the basis for emission factors. If predisturbance estimates of biomass and soil carbon stocks are not
locally available for Forest Land, regional averages for aboveground biomass and other carbon pools can be
used.
BEHZE#L. BLDI5E . BIARRZZE (tree carbon density) DEH#AITE (field measurements) M5, BXI&. B
(&, EHAREE (field validation) o= E— U LU T ENDEEHEIND, HHREKRAMYVEICDNTOH
BT =205 =T 4%, FFHFAEBOEREL T, ChoZAWNSIEATED, NMFYARVLERRAS
VI EDRELRTOE E £ (predisturbance estimates) A%, FRAIZ DN THIE TIZAFRIRETRLMG A, H#1_E/XA
FRARVMD KR T —ILOMIEFHZFER T HENH KD,

« Carbon gain factors can be derived from repeated measurements of forest carbon in plots over multiple years,

usually from forest inventories. Because forest inventories are resource-intensive and require large samples to
obtain low uncertainty, communities may not have their own forest inventory data for creating carbon gain
factors, in which case they should investigate national data or IPCC defaults.
REBERAREIE. BEFRARUNOL, BHED/AOYNIBNTHERRLITHONEDHF MK FROAELN S, B
CENTED, HMAUARUNIE, ERENHTHY, BORERMEERFLIEOI. ZLOYVTLEREESTHT
EDD, A2 =T A&, RERARBOERDIZODIAZ2 =T B HDHRMRAVARUN) - T—2EH T HEIGH
k. ZOBE. 22 =T 4lE BOT—EXEIPCC DT TAIMEEFHRDDHEELL (should),

Depending on available data, separate emission and carbon gain factors may be developed for different forest
types, disturbance types, forest age classes, and so on. Further guidance on calculating emission and carbon
gain factors for Forest Land can be found in Chapter 7, Step 5.

AFAIBERT —2I2LDD, ELDBEHERUVRRMAREL, tkABHRMOERE, BIELOEHE. ZHEE0 D4,
FRITOVT AR T LN TE D, HMOPFHRVRFARARBEOHFTISOWTOFMGEAA IV AL, Fr T3
—7, FIESIZEEHSN TS,

Box 9 The IPCC tier concept
Box9 IPCC o Tier &

The IPCC classifies methodological approaches for estimating land-based GHG fluxes into three different “tiers,”

according to the quantity of information required and the degree of analytical complexity.
IPCC &, £#IN—R GHG 75 VI RADEEDI=H DT EHNT TO—TF &, ERSNDBERDER VDT DOEMME
DEREIZLY, ZODELDTier I2FEL TS,

Tier 1 employs the method described in the IPCC National GHG Inventory Guidelines using country-specific
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activity data and the default emission or removal factors and other parameters provided by the IPCC. There are
simplifying assumptions about some carbon pools. Tier 1 methodologies may be combined with spatially explicit
activity data estimated from remote sensing.

Tire1 Tl&, EEBEEBET —2RUVT A THILMDOBEH R PRIEFEH U NN IPCC [CRYRESN DD/ T AR—
ZAL% IPCC E®D GHG AV NN HARFAVIZEHIN TV HEEFAL TS, Chnld, —BDERERT
—ILEBEMELTWS, Tirel AERE.VE—IU I N oBEESNIZERMICAEREEET —2LME6E
BIENTED,

Tier 2 generally uses the same methodological approach as Tier 1 but applies emission or carbon gain factors
and other parameters specific to the country (or community, in this case). Community-specific emission or
carbon gain factors and parameters are those more appropriate to the forests, climatic regions, and land-use
systems in that community. More highly stratified activity data (e.g., activity data for different forest types) may
be needed in Tier 2 to correspond with community-specific emission or carbon gain factors.

Tier 2 Tl&, —M&AIIZ Tier 1 LRILAEERBN T TO—FERALDA, B (XIE. COHAF, 222 =T 1) ICEBDHE
HXERBRARKERMO/NRTA—5EAT D, 122 =TBEABEHEXERFRAGE KR PR/NTAL—(E,
ZOA22=THNDOFHHM, UEHIE (climatic regions) R UYL #FI B AT AICEYXYBE L GEDTHD, FYUBE
[ZBlESn=EHET -2, ERD2HFMOBECOVTOEHET —X) M, 2= TEBHHNLREFR
ABREIZHIE T B=IZ Tier 2 TRHERIFELHD,

At Tier 3, higher-order methods include more complex models and are generally more flexible than Tier 1 or 2
systems as they can more easily accommodate a wide range of different types and sources of data. Tier 3
systems may include a closer link between biomass and soil carbon dynamics as compared to Tiers 1 and 2.
Tier 3 T, ®IBRIOAEICIF, KUVEHGFENEFEN, B2, Tier 1XIE 2 VAT LAKY—BHIICKYFEHRTH D,
ZNIEIBANT — DR R GREERVBERRESIVE BICZITANDIENTEDNDLTHD, Tier 3 VATLT
(F. Tier 1 RU2EEANRT A ARRELTBRRA (T IVIBIOLYEEGEEEEHHENTED,

Progressing from Tier 1 to Tier 3 generally represents a reduction in the uncertainty of GHG estimates, though
at a cost of increasing data and analysis complexity. The selection of an appropriate tier depends on a
community’s circumstances, including operational budgets, infrastructure and capacity, and what the outputs
will be used for and why. Experience of developing national GHG inventories suggests that even a system that
is Tier 3 overall will use Tier 1 or Tier 2 emission or removal factors for some components of the inventory. For
both national and community-scale GHG inventory reporting, a combination of tiers, most often Tier 1 and Tier
2, is most likely to be used. Communities should strive to progressively use more higher-tier data in subsequent
inventories.

Tier 1 v Tier 3ICELTET, —RAIIC GHG BEDFAEEMDRBERT ., BUL Ter DEEF. FEXFEH.
AVITZRVRENEET. 22 =T (ORI R BEHERNMIDESHIZ, GEERASNLINNEKEST D, ED
GHG A RUN)DESDIREEN D, 2T TierBDI AT L TEH, AVRNUN)D—EOERBEB DT Tier1 X
Tier 2 OHFHXTHRIVEFEHEFERTHEEE8DHD, BRVIZT2=ZTAEED GHG 1O RUNEHERAIZD0
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T EZHZELDES Tier 1 RO Tier 2 MEAINDAREEAREEL,
US 0 Tier DT —AERLIZERTEEIZEEHIDOMNEELL should),

A2 =T A1E BIEDA VRN TIE, &

Notes: GHG = greenhouse gas; IPCC = Intergovernmental Panel on Climate Change.
Source: Adapted from GFOI (2016).

Table 13 Advantages and disadvantages of data sources for emission and carbon gain factors for Forest Land
R 13 EMOBHEVRRBRARBOT—2ERRORAT R TERT

ED GHG A2 RUN)-
HARSA 5D IPCC
TATAILME(Tier 1)

- Cover all carbon pools
ETORBT—ILER/RELTND

Option Advantages Disadvantages

ERE K V=13l

IPCC defaults from * Globally available * Very general factors, one per ecological zone
National GHG AW AFATRE CRE—RARRE BV —VIT—D
Inventory Guidelines - Well documented and reviewed * Not necessarily locally applicable

(Tier 1) X ECHBEINADEEFH - LB I C B A AT BETIE AL

Forest carbon density
maps (emission
factors only)

AR R R R (HE
HERBDH)

+ Wall-to-wall coverage is conducive to
stratification and summarization by different
areas (subcategories)

CERENREEDN, ki aig (ST AT
DIk B BIERBNOBITERS

+ Allow emission factors to be co-located with
disturbance and land-use data

B REABEA RV LA AT —2LREC
BZHHLERIBEICZT D

* Require additional GIS expertise

BIND GIS EFEANE

» High uncertainty at pixel scale

(B AT —ILIZDOWNTE VR R M

* Usually include just aboveground biomass carbon;
need to calculate other carbon pools

BB ENAFYRRFLTEED  fRRT—ILOE
HABE

» May be out-of-date or too recent; that is, recent maps
may estimate carbon density after the forest disturbance
has already occurred, rather than predisturbance (which
is what is needed to pair with relevant activity data)
THOWREHFYICHEADZ AL H D, DFY, BEiZDH
BMiE. BEAT(ZNIE, BESHEBET —SLMEEED
MENH D) TIH L FMRBEDBUCELZRORKRE
EEEET25EM1HD

National or local
reports (e.g., National
Communications to
UNFCCC, REDD+
reports, Forest
Reference Emission—
Level reports, National
Forest Inventories,
research from local
universities)

E X nR &
(51, UNFCCC, REDD+
;& BT FLUR
BEHELANLRE,
DFIMARUN, Hh
BOXFOHRHE)

- Relevant to local forest types

- HBIRDFHFMROTELEICREE

- May have support of local stakeholders

HIB DA TR T —DZELNH DG EN
Hd

- May have different factors for different
local forest types

- BRI OBRMOBERICELDLFRENH
5iG5E0H5

- May cover forest and nonforest areas

CBRMEVUOHEMLUNDOIEE T RET BI5E
n"Hd

- May not be statistically representative for local areas

A O EHDCIFRELTORWNGELH D,

- Expensive and time-consuming to obtain if they do
not currently exist

BAEFELTOVEWNGAE BBIZE ALY DR
ErpaNVaNVAI)

- Local plot methods may not be consistent with national
methods

MDA OVNDFENEDOFEE—EELNLTNGE
nNdHsd

- May be out-of-date or measured infrequently, data
updates may not be planned

THOWRIEEECEIESABNGES. T—2OEHMN
SRS TWENSEELDHD

- May not cover all carbon pools

BTOREBT—NERRELTOVRVNGEENDH D,

Notes: GIS = geographic information system; IPCC = Intergovernmental Panel on Climate Change; REDD+ =

Reducing Emissions from Deforestation and forest Degradation, plus the sustainable management of forests,
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and the conservation and enhancement of forest stocks; UNFCCC = UN Framework Convention on Climate

Change.

6.3 Selecting activity data for the trees on Non-Forest Land inventory
6.3 FMLUNDLHIDA 2V RUNIZHITE2HFMDEEET—FDER

For Forest Land, the basis of the GHG inventory calculations is the areas of Forest Land, Forest Land area change,
and forest disturbances, potentially stratified by different forest types. For Non-Forest Land, the basis of the GHG
inventory calculations is usually estimates of the area of tree-canopy cover and canopy-cover change occurring on
Non-Forest Land during the inventory cycle (rows 9—10 in Table 10). As noted in Chapter 1, this supplement covers
only tree biomass changes in Non-Forest Land; guidance on estimating soil or other vegetation GHG fluxes on
these lands is not covered (Table 1).

ABMTIE GHG AUARUNETEDOERE, trAGHRMOBEICBENICBLSN . ZMOEE. FMOEBEDE
LR UHFMIBEL. THD, HMRUNDTHTIE, GHG 1V UNEEOERE T, B%. HAEBHEBEOMBER KA
URUN) B AR THERUNDO L HICECERIEHBORLDEETHDH (X 10, 9~10 /7)., FvF42—1T
SFEELEELSIC, SOYTIANTIE FMUND L OB ANAFYRAEEEDNHEFREL TS CHDD T
DEBERCMOELE CGHG TV I ADEEDHAZ Y AT REL TG, (K1),

There are two broad kind of activity data for trees on Non-Forest Land, depending on which data are available:
EDQT—EMAFAREMN LY, FMUAND L DB ADEEE T —HD DD RENSIELENDH D,

1. Inventories of individual trees: Censuses of individual trees can be disaggregated into species or broad
species classes, either through field data collection or remotely using very high-resolution aerial or satellite
imagery. Municipal tree databases may comprehensively include information on tree species, diameter at
breast height, tree height, canopy area, or information about tree health and mortality. However, to be useful
for the trees on Non-Forest Land GHG inventory, these tree surveys must be repeated with the same methods
in multiple, inventory-relevant years over the entire inventory area to calculate change in canopy for trees on
Non-Forest Land (just like for Forest Land).

1. B2OBROIIRUN): B2 OBARDEHFZE (censuses) (&, BT —2DUNE X (T B AT X &
EEGOANMNICICEY, BEXGKRENGEEONBICHBEITEIENATED, BERDOBAT —2X—X(Z,
BADERE. WEOEZ. fie. BEERXEEADEEIIHIEIZOVNTOEREDENICELIHEELDHD,
LAOLEDS HMRUND LD CGHG AV RUNICHERTHEHIZE, OB ARDRAEIX. (FIRERFRID)
BN L OB ADBREOEALZFTE T B0 {VNVNEABREBRERNRELEZ, LD, AV RUNE
EFETRICFEZAVTIRYERLITGONETILRSE,

2. The area of tree crown or canopy cover: This could be wall-to-wall maps of tree cover and change derived from

high resolution imagery such as aerial photographs, light detection and ranging imagery, or satellite imagery.
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Alternatively, tree canopy and change may be estimated using a sample-based approach, in which human
interpreters look at randomly assigned points within high resolution imagery at multiple points in time and label
them as tree or nontree, after which summary statistics are calculated for the average area of tree canopy and
canopy change within different Non-Forest Land subcategories during the inventory cycle (Case Study 4). This
kind of activity data may be more likely for communities because repeated, complete tree censuses are
uncommon.

2. BIABEXIHEREBOEE: hid MEHEE, JtRHLRAIFEE®R (ight detection and ranging imagery)
XIFEEBBROLIG, SBRITEEILFIONIBAEERVELOSBFERHE (wall-to-wall maps) TH 5,
RELLT HARBBERUVEEE, ST - R=ZEZEANTEETHENTEEN, CDHEF. AFEDHER
EN. ZHOMROSHITEGRA T2 LITRAZRE R (points in time)E R T, M2, ZNoZ R AT ALL
AMZTRILAHFL, ZD%. BRHEETSE (summary statistics) AS, AV RUN) - A7 )LEARS R Ok 2 1R ZR A LUS D
T DY THTI)—ARAOB AR TR VEREEEOFHEEDEOIFEENG(T—X- R8T 1—4), D&
HOFHET 2L, A2 =T AIZEYRYRTREMEA D BI5EADY. ThiE, RIESN =, T2BHALERAE.
FENTHINHTHD,

Some communities may have a mixture of these two kinds of data or only one of them for part of the inventory area.
In such cases, the community needs to decide how to combine the data sources, which one to use, and how to fill
gaps. Communities may have inventories of governmentmanaged trees, but such inventories do not include
privately owned trees and are therefore not complete enough to use for a community-wide inventory.

—E DA =T (1, /r>/<>|~|)@$§o)ﬁ5/\(:ouf ZONEBHEOT—EDES. XTFD—D2DHERANDIGEMN
HdH, —DFH, 21T AIE EDFIZT —RFHRREL G EEN. ENEANDIREN, RUEDLIZFvyTE
HHEREMNIDWTRET DR ELHD, IZa=T4lF. ENEETIEADAUARUNERATLIIENTES,
LA, ZOAUARUNIZE, FAICFIBESNABAREEENTES T o T A2 =TI 2EDA U AN UMIZfESIC
[FFTELITIFE+2DTIEAL,

There are several criteria to consider when selecting activity data for trees on Non-Forest Land (Table 14). No single
data source may meet all these criteria. When selecting data, a community should evaluate strengths and
weaknesses of all available activity data and document why the selected data were chosen. Table 15 lists
advantages and disadvantages of some different sources for trees on Non-Forest Land activity data.
BRUNDOLHOBADFHET —2E:BRTHESICEETANSIKONDEENHDH(R 14), —DODT—4RIF
HWENCNOE TOEELZR T LFEN, T—2EFEIRTHEE, 202743 2 TOAFAIREGERET —4
ORMEVERZFHEL, BIREN T2V EREN O EXE THATL2ONEFELL (should), 5T 15 TIE,
FMUND T OB ARDFEET — 2DV OODELDFHBEOEM R PEREIANIL TS,

Table 14 Requirements and recommendations for trees on Non-Forest Land activity data
xR 14 ZTMRUNDLHOBARDEEHET —FDERFERVHEERIE
Activity Data Type Required Recommended
EBET—A0TESE ZRanbd HEIND
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Loss, gain, and
maintenance of trees on
Non-Forest Land (either
tree counts or canopy
area)

HFHRUNDO L H O ARD
TR A R OHERF (R
DR X ($ 45 7 B AR DR

nn)

» Data are available for multiple years,
including the start and end of the
inventory cycle.

T —RIE AR AL DR R
URBEST. BHFITONTAFATRET
Hd,

» The canopy area or number of trees on
Non-Forest Land that are lost, gained, and
maintained during the inventory can be
calculated.

AR UNEIBE RIS, RA R UHERE
SNEHZHMHRUNO T OB RO B & A
XITEBMNEHETES,

» Data are expected to be available for
future inventories (for consistency across
inventory cycles).

TR (AR AL ERBLT
D—EMEDEOIFEDA N UNIZF A
AIRETHAHEMNFHIESN D,

» Communities use the same activity data for the entire
inventory area, rather than different sources for different
areas, such as a tree survey for the city center and aerial
imagery for the rest of the community. Using the same
activity data for the entire inventory area simplifies
calculations and facilitates comparison across the entire
inventory area.

D2 TAF BHORLEHOBMAFAERPIZS2 =T
A DEYE DOV TOMZEEBERDLS7%, Rixdihi
[CRGDBEHRRETE G AN HIH S RIZ DN TR
CEBET—2EFERT D, 1o UMLK D0n
TRLCEBET —2EEMIH LT, SHEEEMAIEL.
Fo. 2EROAURUN B O LERER SFHIZT B,

» Data are public and have undergone independent
review.

TR ARSN, RIZLEEFEATOND,

« Data are the most locally applicable possible. Locally
generated data are generally preferable to national or
global data because they are more tailored to local
conditions, may have more local support, and can be
For

developed through community engagement.

example, local organizations can participate in
estimating changes in tree canopy with i-Tree Canopy
(USDA Forest Service 2021).

CT—ARIF, FTRERIRY SR IR IS E A RTRE TH D &,
i TEREN =T —2E EXFEHADT —2LYEE
LU\ ZhiE s ORRIEDbERAIERSI, &
YO BEEBDEMNATRET, A D, 322 =T D
BIZKYERENBIENTE D, B, HHOER
A, i-Tree Canopy [CKUBIRIEDEALDEEIZSINY

BZEMNTES(USDA Forest Service 2021),

Table 15 Advantages and disadvantages for sources of activity data for trees on Non-Forest Land (tree canopy lost,

gained, and maintained)

& 15 FMLUNOLHDOBADFEHET -2 (AR EREL, MERCHER) OBHRORAT R VER

Option Advantages Disadvantages

ERE E3Eil ET

Existing ~ community | * Local data are appropriate to community * May be one-off, outdated, or provide incomplete
tree inventory (canopy | -HIBOT—REIT2 =T IZBLITH D, coverage (e.g., only government property)
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count or area) + Should have community buy-in - —[ERY, HVXIERTEL AT R (F]. BT

BFEOIZ2=T(Of | © 22T DEENHD FAEOH)DEESINHD
KAV UR) (73 % | » Local government is already familiar with it + May not include the necessary information for
XIFEE) - HOEEBUTIEEEICERL TS activity data
C EHETRELTREGBERESATNENE
ELHD

Custom canopy area | « Produced specifically for inventory and locally | « Requires extensive technical capacity to produce

census  (such as relevant - ARSI L g R AT RE IO
sample-based AR UN) RIE I B ED = HIZRFBIICERLE | « Potentially time-consuming
approach for | 13, © BERICERELADND
photointerpretation) « Potentially high accuracy

RADEXOBBEER | . grmcs TRk
FEM. BERITO : .

A i * Highly reproducible
HDOY T - R—X - ESNEEBEME

%) « Highly customizable
© BULARETA XETREM
National data * Already available * May be one-off, outdated, or provide incomplete
EDT—4 - BRICAFAIRE coverage
*Facilitate comparison with other communities if | - —[EIfRY. UL XIERTE L7505 L &0 (Fl. BT
they are using the same data FIEDH)DIFENDD
DI ZTAARLCT —AEFEALTNSISE |« May not capture local conditions well
[F, MOAZA=TFTALDOERERSIZTD - HEORRESKFRZ TWVENGEND

Case study 4 Deciding between two methods for calculating activity data for trees on Non-Forest Land from pilot
in Jakarta, Indonesia

FT—R-RBATA4—4 AVRRDT DX AL ADSAOYMDDHFMUND T HOBARDFEET —2DFED=H
D=_2DFEFEDRE

This case study illustrates how two sources of activity data for trees on Non-Forest Land were evaluated.
DT —R AT A—TIF FMUNO L HDOBARDFZEET —2D = DDEMRELEDLIIFHE T A &5 A
j—éo

Jakarta is highly urbanized, with the only Forest Land being mangroves and dry forest on small islands. In the
rest of the city, patches of Non-Settlements are interspersed with Settlements, and thus Jakarta’s inventory
“Land” sub-sector fluxes were dominated by trees on Non-Forest Land in this inventory.  WRI Indonesia stratified
the Non-Forest Land inventory into Settlement and Non-Settlement areas because this supports the design and
monitoring of specific interventions, policies, and results of changes in trees on NonForest Land.

v AL NS BITI T O—T O BEROBRMROANHY, FEBICEHIEL TS, TTOEYDE D TIE,
AR LIS D T DR BIA R REMIZIAN>THY, [>T ¥ HILEZDA RN L | T2I03—DTF9 I X
(& SOAVRUNIOFRMRUND T HOB AN L HELDH TS, WRI AURRITIE FARUND L DAY
MZRREB RV UNAD T HIZEIELZ, ThiE. COZEIZEKY, FRMRUND LT HOBARD, HFEDN A, B
RRUVECDEROTHAVRBEZA)VTEZET I2NETHD,

For this greenhouse gas (GHG) inventory spanning two cycles (2011-18 and 2018-20), WRI Indonesia staff
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estimated GHG fluxes from trees on Non-Forest Land in Jakarta using two methods: (1) tree cover using a map
generated by a machine learning model using Collect Earth Online (FAO 2020), Landsat imagery, Sentinel
imagery, and Google Earth Engine, and (2) tree cover using a statistical (nonspatially explicit) approach based
on sample results collected using i-Tree Canopy (USDA Forest Service 2021). Collect Earth Online is a free tool
for photo-interpretation sampling of remote-sensing products, the results of which can then be easily
incorporated into machine learning models to make wall-to-wall land-cover maps. i-Tree Canopy 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. Results from the two approaches differed, with map output from the
machine learning model indicating a decrease in tree-canopy cover and the i-Tree-canopy sample-based results
indicating an increase in tree-canopy cover over the inventory.

COZDODHAYIL(2011-18 KU 2018-20)I2 R SNEERR (GHG) A RUMNIDF=8HIZ, WRIAURRS T DR Ry
JlE. Z2MF%:(1) Collect Earth Online (FAO 2020), Landsat imagery, Sentinel imagery, and Google Earth
Engine AW =HMFEE ETIVICKUVER SN HNE R KB, RU(2)i-Tree Canopy (USDA Forest
Service 2021)ERAWTINELY Y FILIERER—RIZUI#EETRY (GEZRREIMICBRRER) 5% AUV BB,
ERONTS Y HILADZMUND L DB ANDD GHG 75w AEEE LTz, Collect Earth Online &, JE—ht
DV B BEYDBEERTY U TILEEGOEEDY—ILTHY, COFRERL, BN L E R (wal-to-wal
land—cover maps)E{ER I SHMFE ETINICABITHARALIENTES, i-Tree Canopy TlE, 1—H—nY,
TR LTI AOREFEBEBREMRITTHEEABEICL. ChICKY, (BFMUNO L HEEDT ) BIAK
BRUZOBBORKEHNELCEZEEET D, Z20HENLDOBREIERY, BRFEETILHLT UM vhEH
FHEIE. BABBHEBORBDERL, £, i-Tree-BRBH Y TIL - R—IADFERIE. AV RUNZEBLTORIAK
BEEEOEINERL,

Detailed comparisons and spot checks of the map output against high-resolution imagery revealed substantial
errors in the machine learning model-based approach. Therefore, despite the appeal of using a machine learning
model that produced spatially explicit outputs, the inventory team decided not to use this automated approach
for activity data for trees on Non-Forest Land, opting instead to use the statistical estimate from i-Tree Canopy
because it was more accurate. Greenhouse gas fluxes for trees in Settlement and Non-Settlement areas were
estimated using different emission and carbon gain factors because of known differences in the vegetation found
in the two subcategories.

TONTubSh =N ESBTEGROF MG LRI VEELSHEREICLY. MHFEET LA EDERZHEE
WDBALANTE DTz, 2T, ZREMICBHABERT NN OMMFE B ETILEGER I B HIAN DL, 1~
RUN) - F—LlZ, FRUNDO L OB AR EFBET —2OOBEHN A EZEFEALANIEEREL, i-Tree
Canopy MoDMETHNEEE. TNNKYIEFETHLIZ LMD, FAHTIZEERDYITEIRLZ, FHARME VR
LIS D T DB ARDBESRARTZ VI RE, Z20OH T AT )—HNTRLNDBEBEDHMSNTNDENZELY,
ERDPFHERVRBERARBEZANTEESND,

Relevance of the pilot for the Jakarta government:
S HILZBRFD /84Oy OREE M
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WRI Indonesia has been working with the Jakarta government for more than three years under the auspices of
the Cities4Forests initiative, of which Jakarta is a member. Cities4Forests support resulted in the issuance in
2021 of two new gubernatorial regulations on tree management and protection, and on the provisioning and use
of parks. The governor of Jakarta has committed to reduce GHG emissions by 50 percent by 2030 and to achieve
a net zero target by 2050, and enacted a low-carbon development plan to achieve these targets. This forest and
tree GHG inventory shows how these results can contribute to achieving these targets. In general, this pilot
inventory represents another example of concrete technical assistance that the Jakarta government can
leverage to create a more resilient, green, and sustainable city for all of its residents.

WRI A VRS TI&, S HILADAL I8—E72 DTS CitiesdForests A =V 7 FITDHBREBEOLEZEL ESvHILA
AT EHZELTE=, Cities4Forests MEEIZLY, 2021 £z, BADEERNRE, RUABEORELRLEDD
RUERMERICET2HLVASERAEHITHEREGE S, Py HILAOEE, 2030 £TIZ GHG HkHE% 50
N—tMEIEL, 2050 FFTIZRYM- COEREERTHELIAIVNTHEY, CHDBREZER T H=0HNDE
RRFERFEEFELTND, COFRMRUTEAR GHG A1V RUNJTIE, EDKIIZCDREREMNTNDD BIZDZER
[CEBTEDNERLTND, — BRI, SO/AAYN- A URUNTIE v DLEBFLN, ZOLTOERIZEY,
KYRRE T, V)—T, B DFEE Al BER BT A AE D= I /A CE A E R OEMZHEOMOFHIEZRL TLND,

5 Miles
===

Settlement
L] Inventory boundary 10 Kilometers

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

6.4 Selecting emission and carbon gain factors for the trees on Non-Forest Land inventory
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6.4 FMLUNDLHOBARARUN)DEEH R PRERAZREOEE

Activity data (e.g., tree-canopy cover and change) can be generated specifically for a community’s Non-Forest
Land (Table 13), but emission and carbon gain factors are not likely to be estimated as easily. This is because the
information needed to develop emission and carbon gain factors for trees on Non-Forest Land, like carbon densities
or annual carbon increments, are rarely measured outside of Forest Land. Therefore, the data available to estimate
locally calibrated emission and carbon gain factors for trees on Non-Forest Land may be extremely limited for most
communities. Communities may need to use global default carbon gain factors from IPCC national greenhouse gas
inventory guidelines (IPCC 2019b) if local or even national data are not available. The difficulty in finding locally
relevant data for trees on Non-Forest Land can indicate to communities one avenue for improving future “Land”
sub-sector inventories. The same kinds of data sources for emission and carbon gain factors can be searched for
trees on Non-Forest Land and for Forest Land (Table 13).

EHET 2 MABBEHEEBERVOE)F, 22T OHFRMLUAND L (R 13) DEHIZRBIIZERENED
A LAl HFH RO RBERARBIE, FEICFHETERVATREELH D, hid REFE. XE, FEKRZFEN
BOEIG, HFMUND L OB ADBEH R PR FZRARBROERICDELGERE. FHAUN T, HoLITHE
SNBODLSTHD, [T, FHRUND L OB ARDOHIE CHRAESINHEH RO RFRFRAFZH (ocally calibrated
emission and carbon gain factors) EEHE T D=ODAFAIRELRT—RIE, ZLDAZT2=ZTATIEBIZREINTINDS
BENHDH, IZ2=TA1F HEOT—ARIFEDT—ETT O AFAIRETARNEEIL, IPCC national greenhouse
gas inventory guidelines (IPCC 2019b)D RN T4 IAILMED K ZRARKEFERTINELH DB ELH 5.,
BRUND L DB RKDBEHES 5T —2E I TRAZEDH LI, [FROI LM | T2/ E2— A RUND—D
DFBREISAZTAITRT ZEANH KD, HHRTRKERAREOT —2EHRRORCELEL. FMUND L # K
UHEMOB AR (K 13) THEITENTES,

There are two general kinds of data for developing emission and carbon gain factors associated with changes in
trees on Non-Forest Land (rows 11-12 in Table 10). They correspond to the two approaches to estimating activity
data for trees on Non-Forest Land: activity data by individual tree and by canopy area:
BRSO L OB ARDEAL (R 10 D 1T ~12 D)IZHSBEH RUVRERRABREOIERD=HIZ, Zd>D—EHiE
HOT—a0HD, hnld FMUNDETHOBARDEBET —2EHEET 2HD=20DFHE EARDBA KRN
BEEECISEHET 4. ([IXIET 5!

1. When individual trees from a tree census are used for activity data: Models calibrated to the sampling area are
applied that convert data on tree species, diameter at breast height, tree height, dieback, crown light exposure,
and distance and direction to buildings into estimates of storage (for emission factors) and net annual carbon
gain, which accounts for tree mortality or death (for carbon gain factors), including sampling errors.

1. BARAELILOELZDBAINETET —2ELTHEASNDIGE U TILHIBICABINZETILNERSN,
Fhlx, BIAOEE. WEER. #5. bt (dieback), BEEYE (crown light exposure) i INZEE#ED
BERUVARDT =2 YTV 7 - I5—280, (BFHOEHD) B ERV(RERARED=HD) 16
AHEFREEET 20D, LUMDFERFERAEICEIET 2,
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When area of tree canopy outside forests in Non-Forest Land is used for activity data:
HFMUND L HDBRMNOB A B EEN. FHET —2ELTHASNLIGEE

Carbon gain factors (average rates of carbon sequestration per hectare of tree canopy per year): Estimated
from inventories of trees outside forests from representative areas. If local data are not available for non-
Settlement land uses, this supplement recommends that communities apply emission and carbon gain factors
developed for Settlements to other Non-Forest Land uses, as it is reasonable to assume that trees on Non-
Forest Land have biomass and growth characteristics more similar to urban trees in similar geographic areas
than to trees in nearby forests, which have much higher stocking density. Urban data may be more readily
available than data for other land uses. If nearby urban tree carbon gain factors are not available, the best
option is to use data from nearby forests. When nothing else is available, the IPCC default carbon gain factor
for urban trees may be used (2.8 t C/ha tree canopy/year for nonboreal regions, 2.1 t C/ha tree canopy/year
for boreal regions) (IPCC 2019b, vol. 4, chap. 8, p. 8.5).

RERAGRE(FLHEYBEAIZ—IL BEYORRRRDOFHL—8) (KRR T BN SDFEMIN DB ARDA>
NUNDBEFESINDS, FREMUSNOLHFIAIZOWNTHIEOT 2N AFAIRETRWNG S, COY TJAUNT
(F. 322 =T 4(F, AEHDEOITERSNHHETRFERAGEE. thOBRMUSNO T HFIBITBERY D
EEHEELTRY, TN FMREUNDO L OB AL, FEFEICKYFOETER E (stocking density) ZH 9 5. 154
DR IO T ARELVEBLLIZNAFIAR VB RDOFEER T DLHEET HDONEIETHINLTH
%, EHOT—RI AMOLTHFIADT —ALYLVBGICAFAIRETHIGEEN DD, HHEEOB KKE
MARBDNAFAIRETRNG S ROBUVERE, BDBFMROT—2ZFERTEHETHD, MICAHAFTE
BWNSEIE, #HHBARICONTO IPCC TA7HAMEDRFRFRAGREREFERTHENEKSD(2.8 t C/ha tree
canopy/year for nonboreal regions, 2.1 t C/ha tree canopy/year for boreal regions) (IPCC 2019b, vol. 4, chap.
8, p. 8.5).,

Emission factors: If no data on carbon density for trees on Non-Forest Land are available, a default of 80 percent
of forest carbon density in the most relevant forest type can be used (IPCC 2019b). For example, if the average
forest biomass carbon density is 100 t C/ha, the biomass carbon density assumed for trees on Non-Forest
Land would be 100 t C/ha. The same default would apply if the inventory is conducted using numbers of trees
instead of canopy area.
- BEHRBUBRMUN O L OB ADKREEDT —INAFRAIRETRENG S, ZLORMOBEOHRMNKERE
ED 80 /"=t DT TAIMEEFERTHIENHELIPCC 2019b), FIAIE, FHRMNAATRKREE
M. 100 t C/ha DIFE, FMUUND T OB KICHESNEN\AATYRKREEIL, 100 t C/ha THD, BiEE
BORDYDBARDAEEANTAUARUNMBAEESNDIGE. RCTA74IMENERSN S,

Further guidance on calculating emission and carbon gain factors for trees on Non-Forest Land can be found in
Chapter 8, Step 5.
BRLUNO L OB ARDBEHE R PR RFBARBDGEDFMEHAF VR FrTZ—8, ATvTSIZEEHEHSNT
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