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8 Calculating GHG fluxes for trees on Non-Forest Land
8 ML DLHD GHG 75y ADEE

Whereas Chapter 7 addressed the calculation of GHG fluxes for a community’s Forest Land and
related changes over the inventory cycle, this chapter provides step-by-step guidance for estimating
GHG fluxes from tree biomass for land uses and land-use changes that do not involve Forest Land;
that is, the area of a community’s land that falls within the Non-Forest Land categories of the land-
use change matrix (Cropland, Grassland, Wetlands, Settlements, Other Land).  In other words,



this chapter addresses the Non-Forest Land steps needed to complete Stages 1-3 of the inventory
as shown in Figure 7. Trees are embedded in Non-Forest Land and are collectively referred to here
as “trees on Non-Forest Land” (Table 6). Inventories that include the “Land” sub-sector shall include
emissions and removals for trees on Non-Forest Land. A link to a downloadable spreadsheet with a
worked sample inventory can be found in Appendix D.
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Trees on Non-Forest Land may be significant contributors to GHG fluxes relative to Forest Land, particularly in cities
which have little area of Forest Land. For cities, the Settlements remaining Settlements cell of the land-use change
matrix in Table 5 will likely be the focus, as most urban land area with tree cover will be classified as such. Other
examples of trees on Non-Forest Land include agroforestry systems in Cropland and sparse tree cover in Grassland.
They can be individual trees, like in small yards, or larger clumps of trees, like in urban parks.
LD L DB AD, IS, FHROBEBNFEALBNEHICHEN T, FHRIZEEAN GHG 7V I RDEELFBR
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Both woody and herbaceous vegetation are present in land uses outside Forest Land, but for the purposes of this
supplement, trees on Non-Forest Land are considered the woody perennial vegetation in all Non-Forest Land
use classes. This supplement includes only the woody component of vegetation because the carbon stored in the
woody components of trees makes up the largest compartment of standing biomass stocks and annual biomass
increment in Non-Forest Land uses. Guidance on other carbon pools and emissions sources in Non-Forest Land
(e.g., soil carbon emissions, grassland fires) is not covered in this supplement.
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The same general steps apply for calculating GHG fluxes associated with trees outside of forests as for GHG fluxes
on Forest Land: the calculation of activity data, development of emission and carbon gain factors, and the
calculation of GHG fluxes. The main difference is that unlike for Forest Land, activity data generally do not need to
be corrected because tree-canopy changes are not related to land-use changes (see Chapter 7, Step 6b). Although
the steps are presented in the specific order listed below, they may be done iteratively, particularly the data selection
cycle steps. Often, as data are compiled and preliminary calculations are completed, earlier steps may need to be
revisited and adjusted. As for Chapter 7 on Forest Land, much of Stage 1 below is covered in Chapters 4-6, but it
is summarized here so that all steps related to calculating GHG fluxes for trees on Non-Forest Land are contained
in a single chapter.
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—RBRFAVILFIRIZHENT, RIEEVTHD, ZLDHE, T—ANNESN., FRHOGTENT T LEESIT, 7D
FIEAMBESN, AEINDIMBENDHDIGENHD, FHRICOVWTOFvTE2—7IZDNTERLKIIZ, FERDAT—
P1DEL(E, FrTZ—4-6THRESNESD, LL, HFHUNDLHOBARD CGHG 75V I ADEGHEIZDONTOLT
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Step 1: Delineate Non-Forest Land area
FIET : FEMLUND L DX BEFLGERT D

Stage 1: Explore and select data sources (the “data selection cycle”)
AT T—AEHRRDOAE R TER

Step 2: Select source of activity data for trees on Non-Forest Land (Chapter 6)
FIE2 : ZFMLUND OB RIZOWNTOFEET —2DFHRDER(F¥F2—6)

Step 3: Select the inventory cycle for trees on Non-Forest Land (Chapter 5)
FES: FMARUND D ARDA RN - AT IILDZER(FT2—5)

Step 4: Select subcategories for Non-Forest Land (Chapter 4)
FES  FMARUND DY T HTI)—DFIR(FrT42—4)

Step b5: Select corresponding emission and carbon gain factors for trees on Non-Forest Land (Chapter 6)
FIES : EMLUAND L OB ARDT G DHEH R PR FRRABZREDOER(FvT42—6)

Stage 2: Prepare and assign activity data, emission factors, and carbon gain factors



AT—V2BHET X FFHAEBBRUVRKERARBDIER R UE

Step 6: Calculate activity data for trees on Non-Forest Land
FIES : FMUND L DB RKDEEIET—FDETE

Step 7: Develop emission and carbon gain factors for trees on Non-Forest Land and match them with activity
data
FIR7 : HFMRLUAD T O E R PKRRARBDIER RV EOEFHET —FEOHEE

Stage 3: Calculate, sum, and annualize GHG fluxes
AT—U3IGHG 7oV RADETE., AETRUDHT

Step 8: Calculate carbon emissions and removals for trees on Non-Forest Land
FIES: FEMLUND L OB AD K FTHHERVRINEDETE

Step 9: Calculate non-C0O, emissions for trees on Non-Forest Land (if applicable)
FIEO : ML D L HDBAD CO, UNDHHEDETE

Step 10: Calculate gross emissions, gross removals, and net GHG flux for trees on Non-Forest Land during the
inventory and annualize the results into t CO2e/year
FIE10: A RUNJFDOFEMRUND T O ADORFEEHE, VOXKINE R UIAR Y GHG 75V ADEHE

Step 11: Calculate annual gross emissions, annual gross removals, and annual net GHG flux from Forest Land and
trees on Non-Forest Land

FIET T MR T FMRUNO O ANGOERVOAEHE, FEVTORRINE R PERR VS GHG 75y
DADEE



Figure 7 Steps for completing the trees on Non-Forest Land GHG inventory

START HERE
. AR [ —
L > & » B
% STAGE 1: STAGE 2: STAGE 3:
2 Explore and Select Data Prepare and Align Data Calculate, Sum, and
. Steps 2-5 Steps 6-7 Annualize Fluxes
¥ Steps 8-11

* STEP 8: Calculate carbon

““ v B 2: Select source for * STEP 6: Calculate activity
52 tree-canopy change data emissions and removals
activity data * Tree-canopy lost » STEP 9: Calculate CH, and
» Tree-canopy maintained N,O emissions (if
applicable)
* sTEP 10: Calculate gross
emissions, gross removals,

and net flux

* sTeEP 1: Delineate *
nonforest area * sTEP 3: Select inventory ;
« Tree-canopy gained

cycle
« sTep 4: Select subcategories | * STEP 7: Develop emission
and carbon gain factors

* sTeP 5: Select correspond- |  From available data
ing emission/carbon gain
factors

Repeat steps as needed
Trees on Non-Forest Land (Chapter 8)

Note: CH, = methane; N,O = nitrous oxide.
Source: Authors.

Step 1: Delineate Non-Forest Land area

FIR1 HFHLS LR E%##ICSEdhdS

Selection of the geographical boundary of the inventory was addressed in Chapter 4. The boundary for the Non-
Forest Land inventory will be the same as for the Forest Land inventory (Chapter 7, Step 1). To both exclusively and
exhaustively divide the inventory area, Non-Forest Land shall be defined and delineated. This requires selecting
land-use data (Chapter 7, Step 2) and identifying all areas that do not fall within land classified as Forest Land at
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the end of the inventory (Figure 8). Only these areas are used for completing the steps below.
AVRUNO#EBHIERDORIRIZOVNTE, Fr72—4TRYRDNTNS, HFMLUNADLHOARUN)DER
(. BEHRAVARUNIERILTHE(FrT2—7, FIBT) . AVNUNKEZE B DRI DT BN, Tk
DS DL HE, FESh, FLGERENBTNEGEDEN, ZOEHIC, THFIAT—2ORR(FvT42—7, FIR
) RUA U RINDHREDRHE R THMREDFFIND THRNICALGZVNLETOEBERET HENVETHDH(KS),
COEBOHD, LTOFIBET T I 5=HICHLLND,

Figure 8 Delineation of Forest Land and Non-Forest
Land, for use in estimating GHG fluxes from
trees on Non-Forest Land

Note: Forest Land at end of inventory is shown as green patches, Non-Forest
Land is shown as gray background, with individual trees on Non-Forest Land
(green circles) scattered within it.

Source: Authors.

Figure 8 Delineation of Forest Land and Non-Forest Land, for use in estimating GHG fluxes from trees on Non-
Forest Land

M8 : HZEMLUND L DB AD GHGC T3V AEHE T H1=HICFIAEND, FMKRPFHFEMARUIND L # DK B %
[CECE T B2L
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Note: Forest Land at end of inventory is shown as green patches, Non-Forest Land is shown as gray background,
with individual trees on Non-Forest Land (green circles) scattered within it. Source: Authors
FEAVANUN)DORBITEITEHEMRIE, TV ORBTRENTHY, FMUNDO LT, TL—DERTRSN. £
OFIZRETDHRMUNO L OB 2 DA (T)—2 O MDD, HEE

Step 2: Select source of activity data for trees on Non-Forest Land

FIR2 : FHLN O L HOBWADETR T —5 DIEREOBRIR

GHG inventories that include the “Land” sub-sector of AFOLU shall include trees on Non-Forest Land.
Considerations for selecting activity data for trees on Non-Forest Land were addressed in Chapter 6 (Table 15).
AFOLU It | TE08—%EL GHG AU RUMIZIE, FMUND L HDBANEEND, FHRUNDLHD
BADEEBET —ADOFERICOVNTORETIEF ¥ T2 —6TERYHR LN TS, (5R15),

Step 3: Select the inventory cycle for trees on Non-Forest Land

FIR3 : FHLUAD L BOBARA L NN 17V 0DRIR

This step was addressed in Chapter 5. The inventory cycle for trees on Non-Forest Land should be the same as or
as close as possible to the cycle chosen for Forest Land. If the cycles for Non-Forest Land and Forest Land are
different (Table 9), the results from both can still be annualized and combined using their respective cycle lengths.
The reason for selecting the inventory years included in an inventory cycle for trees on Non-Forest Land shall be

documented, including, if applicable, the reasons why the monitoring period differs from that for Forest Land.

Copyright®© SLSV CES #/[7£/7/SLSV CES INSTITUTE All Rights Reserved
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ZOFEE, F¥F2—5TRYERHLNTND, FHRUNDTHOBARDAL RUN) - FA7ILIEHFARD=HIZRIRE
NI A VI ERLCRITHRDEFEVONEELL, HRMRUND T HER/MOY A VILNRGDEEE(RI) . WA
D EFERE, TNTNOFAVILORIEANT, FEHELEEDLEDIIENTED, HTMUNO OB AD
AURUN) B A INZEENDA RN EORIROEHIL, XETRBFSNBTNIEZRSE U (shal), ZDEMHIZ
F. ZETIH5E. TV THBELNRMEELRLIEENEEND,

Step 4: Select subcategories for Non-Forest Land

FIE4 : FHRUA O LIBDOYTHTI) DR

The simplest way to conduct and present a GHG inventory for trees on Non-Forest Land is by combining all Non-
Forest Land into a single subcategory, or stratum (combine 25 orange cells of Table 5 into one orange cell of Table
6). However, this may not always be the most accurate or useful way to conduct or report the inventory. In some
situations, stratifying trees on Non-Forest Land into additional subcategories (by ownership, ward or municipality,
land use, etc.) may improve analysis, reporting, and/or design of mitigation policies. For example, subcategorizing
Non-Forest Land by land ownership can provide additional insights into how GHG fluxes can be managed (Table
18).  Note that, unlike land-use change matrices, the intention of a matrix like Table 18 is not to track changes
between private and public ownership, since areas of these changes are likely to be zero or very low. Rather, the
intention of stratification is to split cells within Non-Forest Land remaining Non-Forest Land into subcategories that
are useful for the goals of the inventory and climate action planning process or designing and monitoring policies
within specific Non-Forest Land classes. For example, a community may wish to collect activity data within specific
Non-Forest Land subcategories to track GHG fluxes associated with distinct urban areas, different community park
and recreation areas within the Settlements remaining Settlements class, or different agroforestry systems within
the Cropland remaining Cropland or Grassland remaining Grassland classes.

HMRLUND LD GHG AR UN)EEBLIRH T 2EE L FEE @ TOFRMUND LHE—DDH THTI)—X
(ZFEBICHER T HETHAH(ROD 25 DFLUTDEILERED—DDF L TDEIVICHER), LOLAEND Ch
(. BITAVANVNERBELIFRET DROEEXIEENGRHTEENIDITTIARL, —HBORR T, FHFMAAUS
OO AZ, (FTAEHE. RXFBERE, THFAIA, FICKY)BMOYTHTIV—ICfERBIET 2ZL2KY. 2.
WE. R/ XEEMBEROT A0 EHET 5, BHlIAIE. THFTEEICIDIHRMUND L HE Y THTI)—(2hH
[FBI&IZEY, ENKSIZLT GHG 75V I REBEETEINDVWTEMDRARERATHIENTED, THFIAE
BNV IRERGY, T 18 DEIBEINIVIADEMIE, B XIEABOFRABEOEDELEEIT HTETIEAL
CLIZEENMBETHD, ThiE. COECOEBENEOFEEBIEVATEELAESVLSTHD, TLA, BB
DB, FMUNDEHADEILEARUNOBERVKEITEIETE TOE/L XISFFEDZRM LS DL D
DERNTOBEROT AV REEZ RV CEREY THTI) 2D BIETHD, HlAIE 222 =T 41%. &/H
OECEARBAO, BHECEH T TI7 . 42022 =T ORBER NI I —3ay - TU7  XITEFADENEM X
(FEADEVEMDENORLDEENREICHS CGHG T7T7VvIRE BT BT=OITRFEDFMUND T #DH T H
TA)—ADFBET —ENELEWNET DI5ELH D,



Table 18 Land-use change matrix with Non-Forest Land disaggregated by ownership

Land Use at End of Inventory Cycle
- Non-Forest Land (public) Non-Forest Land (private)

Non-Forest Land—public

Non-Forest Land—public
Non-Forest -

Land Use : remaining converted to
at Start of Ll Non-Forest Land—public Non-Forest Land—private
Inventory Cycle
Non-Forest Non-Forest Land—private Non-Forest Land—private
Land (private) converted to remaining
Non-Forest Land—public Non-Forest Land—private

Notes: In this example, almost all Non-Forest Land, and therefore GHG fluxes from trees on Non-Forest Land, are expected to be in the top-left and bottom-
right cells because land is not expected to change ownership during the inventory.

Each cell has its own set of activity data (loss, gain, and maintenance of trees on Non-Forest Land). Cells involving Forest Land are not shown.

Table 18 Land-use change matrix with Non-Forest Land disaggregated by ownership
= 18 FTRMHEICKYMMESNI=HMLA DO T D T #HFIAEE<MN) X

Land Use at End of Inventory Cycle
AURUN) - HAY L OIRBEO T #HF
Non-Forest Land (public) Non-Forest Land (private)
HFHLUSNDO L (AF) ML DL (FAF)
Land Use at Start of | Non-Forest Land | Non-Forest Land—public remaining Non-Forest Land—public converted to
Inventory Cycle (public) Non-Forest Land—public Non-Forest Land—private
ARUN) AL | FMRUND T (N | FHRUAD T —RNBEOEFEDOHRMEL | FHRLUNO L h—FABICEHAIN =K
DEA DL #F) ) NDLH—NE WS D T H—NF
Non-Forest Land | Non-Forest Land—private converted | Non-Forest Land—private remaining
(private) to Non-Forest Land—public Non-Forest Land—private
HBMRLUNDO L (R | FHRUADO L—RNFICERASINER | FMRUNO L —FAEDOFEOHMLL
) MELAN D+ #H—FAF NOLH—FAE

Notes: In this example, almost all Non-Forest Land, and therefore GHG fluxes from trees on Non-Forest Land, are expected to be in
the top-left and bottom-right cells because land is not expected to change ownership during the inventory.

Each cell has its own set of activity data (loss, gain, and maintenance of trees on Non-Forest Land). Cells involving Forest Land are
not shown.

FICOFTE, (FFLTORMUND LI, RU >T, FMRUND L OB ANSD GHG T77v/RF, R EBERVER NEED
TIICHBEFEEND, TNIE, THDNAVRUNBICHBEEERE T LA FHEINGEONDTH S,

BEFIE BEDESHT 20 EISGRMEUSND L OB ADE D, IR VT EE T2, HFMICBE T2 EILIERSN TR,

Because there are likely to be few options for choosing emission and carbon gain factors for trees on Non-Forest
Land, stratification is generally done to improve the granularity of reporting rather than to improve the accuracy of
the inventory by using more finely tuned factors.

HHLUSNO L DB ADHEH R PR BRARBOZIREANFEAELGNRIREMENH D=, — kI, BEEEIE. &Y
HACHABESN=HRBEANTIUARVNOEREEERET DEVOILYE, MEDREEZRET H=HIZfTHhNb,

Establishing a Non-Forest Land stratification system for identifying subcategories before compiling activity data for
trees on Non-Forest Land is particularly important if photointerpretation or point sampling of high-resolution imagery

will be used to collect it, rather than wall-to-wall mapping of the tree canopy (Case Study 2). Subcategories must

Copyright®© SLSV CES #/[7£/7/SLSV CES INSTITUTE All Rights Reserved
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be delineated beforehand to ensure that sufficient points are sampled in each subcategory, and may be difficult to
revise later.

FMUND L OB ADEEET —2ZINET HHNZ, FTHTI)—ZRE T H=HOICHFMRUND L HDFEE L E
WS4 H2EE, BIBOAFEN LMD/ (than wall-to-wall mapping) T, & ##1& E & 4 (high-resolution
imagery)DE B ¥ 5t (photointerpretation) X (& st i /A (point sampling) AEBIE T — 2% INE T 2=HIZALLN D
BABICEETHD, TIHATIV—E KUY TATI) -2+ AM AN U TILME SN S EERESRIZT S8,
FRNFHLGEEREINRT TGRS T, F-, THTI)—FERTEETIDERETH D,

Stratification can be achieved by intersecting Non-Forest Land with geospatial boundaries of the desired sub-
categories. Stratification was discussed further in Chapter 4.
fEEIE. HEITHYTHTI—DOHBZEEDERICEYZRMEUND T #EDEI T HIELICEYITITENTES,

Step 5: Select corresponding emission and carbon gain factors for trees on
Non-Forest Land
FIES: FMLUAOLBOEARDOINIGTZHEHRURRTA RIBDER

As mentioned, data available for estimating emission and carbon gain factors for trees on Non-Forest Land are
likely to be much scarcer than for estimating emission and carbon gain factors for Forest Land; Tier 1 IPCC defaults,
particularly for carbon gain factors, may be all that is available for a community to use. Every subcategory shall
have a corresponding emission and/or carbon gain factor, although the factors do not need to be unique to every
Non-Forest Land subcategory (i.e., subcategories can share the same emission and/or carbon gain factors).
Considerations for selecting emission and carbon gain factors, and IPCC Tier 1 defaults, were covered in Section
6.4.

BHICIRAT=8Y, FMUAD L DB AROBE RV RFBRARBOFTEICAFAIRELG T — A, FMOBEE R UK
RRABRBOFEICONTIYERE DGO ATEEEA S R FRRALREIZ DV THIZ, Tier 1 IPCC DT 474 ILNE,
D22 =TAHFIATIDIZAFRIRELGLDONLTTHLIGEN DD, ETOFTATIV—E, FIST HHH KRR
FERARHBEB IR NLESEN (shal) b, FHELNL TORMUND L #OH THTI)—IZEHE THIWELL:
WOOFRY, HTATI)—HDRCEH R/ XIFRBERARRELETDIENTED), HFHEVRFRAREDE
RIZDONWTORET R IPCC Tier 1 TIAHINE, 723> 6.4 TRUYFZEHN TS,

MERE T
IR DOEAEIZ DUV TIE, IPCC Guideline 2019 Volume4, Chapter8. 8.2.1.2 CHOICE OF EMISSION/REMOVAL
FACTORS Z&Ranrt=l\,

IPCC Guideline 2019 @ Tier 1 Tl&, RINEIEHEH EEHEFZRSN., EOLE>TULND, Tier 1 IPCC defaults 125
TARE,
AR IPCC HHARZ4>22019M a0
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Tier 1 This method assumes, probably conservatively, that changes in biomass carbon stocks due to growth in
biomass are fully offset by decreases in carbon stocks due to removals (i.e., by harvest, pruning, clipping) from
both living and from dead biomass (e.qg., fuelwood, broken branches, etc.). Therefore, in a Tier 1 approach ACG
= ACL and for all plant components, and ACB = 0 in Equation 2.7 in Chapter 2, Volume 4 (Generic Methodologies
Applicable to Multiple Land-Use Categories).

Step 6: Calculate activity data for trees on Non-Forest Land

FIH6 : FMLUA D LD ADEFNET -2 DR

At a minimum, activity data needed for calculating tree-related GHG fluxes on Non-Forest Land include the
categories listed below, which should reflect total areas (in hectares) of tree crown cover or, alternatively, total tree
counts over the inventory cycle (not annualized). These activity data can be disaggregated according to the
subcategories chosen in Step 4. The approach to calculating activity data for trees on Non-Forest Land entirely
depends on the data used. The key requirement is that the area of tree cover or number of trees on Non-Forest
Land lost, gained, and maintained can be calculated for each subcategory during the inventory. If manual
photointerpretation or point count methods are used to estimate tree canopy in multiple years, this stage of data
collection may take substantially longer than calculating Forest Land activity data from existing land-use change
and/or disturbance maps.

BHRLUND I MOBKRIZEES D CGHG TV I RAEHEITIEHICRERFEFET —XI2E, DaEd UTFIZF
LIIBENSEN, TNIZIE, HBEBO(NIZ—ILIZLD)AFTEE. Xid. RELELT AVRIN-HAIILE
BLTOEFEFEHESNGEV)BAROBE RTDIONELLLNY, hoDFHET —XE, FIR4TERSN=Y
THTIV—IZ>THME T HIENTESD, FEEHIE, BDLE BN R RSN HRMR LN O L DR
ROBIHEEEXIB RO, A VRXUNFPEYTHTI—ICDNTEETEDENITETHD, FHEECLDE
& ¥ 5t (manual photointerpretation) XI&ARA > h k& (point count methods) AMEFEIZHSWTRHBEEETE TS
EOIZFIASNTWNRIH A, T—2EDAT U BIFO L R AR R/ XISEEOM KNS, HRMRDEE
BT —AEFETIIYEELBICRNDDIHENDH D,

Area of tree canopy (or tree counts) lost on Non-Forest Land during the inventory cycle.
If it occurs, loss of tree canopy is likely to be one of the largest sources of GHG emissions from Non-Forest Land
during the inventory. The activity data are estimated as the total (gross) area of tree canopy lost or total number of
trees lost during the inventory cycle.

LRI YL NI, FRLAOLIBICEVOTREL HBOEM(RIBBAR). hnELLSE#H
BOEKIF, AVRUNPOFMHRUND LD GHG BEHEORLRELHHIRO—DLQRDATREMEL T, JEE
BT —AUE AVRUN) - AL RIZRELEBBEOAEH (VAR BEXIIBELEBAD A HELTHEESND,

Area of tree canopy (or tree counts) gained and maintained on Non-Forest Land during

the inventory cycle. Unlike for Forest Land, where activity data for Forest Land remaining Forest Land and
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Non-Forest Land converted to Forest Land are calculated separately, the areas of tree canopy gained in Non-Forest
Lands may be difficult to detect from the area of tree canopy maintained over time, particularly if the inventory cycle
is relatively short (e.q., five years or less). Therefore, the gain and maintenance of tree canopy in Non-Forest Lands
during the inventory cycle may be combined into a single activity data value for trees gained and maintained outside
forests. This can be calculated as the average of the canopy area or number of trees on Non-Forest Land at the
start and end of the inventory cycle.

LRMN) LN PROBHLUN O LB TN S HIFTEN - BBOEM NISWADE). TADOENHEMI
EBRMRICBLRASN=HMRUAD T HOFHET — DB RICEHTEESNOIHMETELRY, FMLAO T ML=
BIROEET, BREFNICHFSNIBREOEmBANLR R THIEMN, FFIT. AURUN - AL EERFEN (FI, 5
FEXIEZFNLUTD)EEF, ELWGELNHD, T AVRNUN-HAIILADZFMREND T OB EOIE N KL
ML, BN TEIN TR SN KRIZONTO—DDFHE T —2EICTEDHIENH KD, hiE (1R
N HA DIV DEHER DY TORMEN D L DR EE B X S AROHDFIHELTHET HIENTED,

Step 7: Develop emission and carbon gain factors for trees on Non-Forest Land
and match them with activity data

FIR7 : FHRUA O LIBOBAROH L R URFERARBOIERRUVEIDFHNET —2EDHEEE

Chapter 6 included some general considerations for selecting data sources for emission and carbon gain factors
for trees on Non-Forest Land. However, these are highly variable and generally not well characterized. As with
activity data, the degree of accuracy and precision that can be achieved in estimating nonforest-related GHG
fluxes will depend on the local specificity of the data available from which to develop emission and carbon gain
factors for different areas.

FrT2—6TlE, FMRUND T HDBARDHH R PR FTRARBDOT —RFHROZRIZONTDOLLOMD— i
HIRENEFENTND, AL, ChbldE, REZERTHYN D—BISSEEFHEMAToNTOEY, FHET 4
[ZDWTIE, FMAUSMZBEIES D GHG 75V I REFTE T D L TERTEDERIER TBEEDRER. ERDHXKE
DB R PR FZRABREDI=DIZ AF AIRER T — 2O F R R MR T T 5,

At the end of this step, all activity data should have a corresponding emission or carbon gain factor. Depending on
the inventory stratification (Step 4) and data availability, some activity data may share emission and/or carbon
gain factors.

COFIEOHRZT, ETCOFEHET —AUIHIET HEHERPRBRAZREZE T HONEELL (should), AR
MO BE (FIE4) R UT—2D AFmIREMEICLY, —EOEBET —2IFHERVRBRARBEHXBETLHILN
TE,

Timescale for emissions and removals
As with Forest Land, emissions and removals occur on different timescales for trees on Non-Forest Land. For
example, in urban areas, canopy loss from pruning or mortality will produce an initial pulse of emissions that occurs

at the time of the event, whereas canopy growth or expansion will have a much smaller carbon gain factor applied
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over many years or decades as the trees grow.  For each emission or carbon gain factor developed, communities
need to choose a time over which the factor applies. As with Forest Land, the “committed” approach (in which
emissions are assigned to the year—or inventory—that loss of tree canopy outside forests was detected) simplifies
emissions calculations.  For removals, newly detected tree canopy outside forests can be assigned a “new
growth” carbon gain factor for that inventory and then an “established” carbon gain factor for subsequent
inventories, if distinct carbon gain factors are available. Alternatively, more generic carbon gain factors can be
combined with the average area of tree canopy, which includes both tree canopy maintained and tree canopy
gained during the inventory.

BEHERURINEDHAR

HMRERERIC, FHERVTRINEIL, FHRUADO T HOBKRICONTELLIFRPURETELS, FIAE BHXE
BIZHNT, BIERUPHETED, ZOEROKFICREET IHHEDEE/NILAEEYH T —A RO K XIFHEKR
(. WAL BETDAEXIA+FLBLTCEASNIAENSNRERARBEE T 5, FARSNLIBEHXIELE
FERARBCONT, 2222743, FENBEASNLIEBEERT 2D ELNDHD, HFMERKIC, (BEHED. &K
MAOBBDOITINFERSNFZFE —NEAVRUN)—(ZBIZ TN D) a2 yk JE(“committed” approach) T, #E
HEOHEZEHEF1E TS, RINEIZOVNTE, FMNOFILERSNEHTEIL. ZOIRXUNMOIEFHTLOE RO
REBARRIZ, = EORZRAGHEAF ARRERIZE. TORDAUANUNOITHEIIS | REBERAZHK
LBV EZLND, RBELT. SY—MHBERFRRAREL, AV RN RICHERFS N =# T R CIE L= & N
ANEENIBBEOLHEBELMEINDIIENTED,

Carbon removals by trees on Non-Forest Land should be included in every year of the inventory, based on the
assumption that trees continue to gain biomass over time unless a disturbance is observed.  Carbon emissions
from pruning, mortality, or other disturbances are recorded in the inventory as an emission, based on loss of trees
and/or tree crown area.

BMRUNDO T DB KRIZEDRKERTRINE L, FEEFRIIH KRIEHEL TS A AEEBINSEDLDRHRICE D B
EOBRINGVRY, BEDAUANUNIZEFENLONEELL\(should), BITE. HIEITDIEELIZ LDk FRBEH
BlE AR/ XEHEEBEORKICEDIE, HFHELLTIUANUNIZEWN TR EZKIN D,

Depending on the data available on a community’s tree species, planting density, and location of its population of
trees on Non-Forest Land, a community may wish to define an “active growing period” (AGP) based on the average
age of the tree population. The IPCC AGP default is 20 years. During the AGP, trees on Non-Forest Land are
assumed to be net sinks for carbon, as quantified by the carbon gain factor. Communities with a tree population
older than the AGP may set net carbon removals for trees on Non-Forest Land in the inventory as zero, based on
the assumption that any increases in biomass carbon in trees on Non-Forest Land are offset by losses from pruning
and mortality.  If this assumption is made, neither removals nor emissions for trees on Non-Forest Land would be
counted in the GHG inventory. However, this supplement recommends that communities collect data to monitor
changes in tree canopy or tree counts so that emissions and removals can be tracked separately, rather than
assuming a net flux of zero.

22T 4D FMUND T D, HIARDIELE, e E (planting density) . R U ARDEKEE (population) B D5
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FRIZDOWTDT—EDAFAIREMICEY, D22 =T 4%, BIADEREDFLIBHHICE D ERL MK (active
growing period) J(AGP)&BRREIZT LA E LB AN HD, IPCC D AGP DT A TAIILNE, 20FETH5D, AGP MDHA
AR, FMUAD L OB AKE, RERARKICIVEE/LSNDIRBDRVINORPREEEEESND, AGP LUH
WEBIAREREDHDIZT2 =T (& RSO T HOBARKAND/NA AT X REOEMIE, 35ERUVHIEIZLDTE
[CKYRBRRESNDEDEET, AVRUNBDOHFMRUND T OB ARAD R VNEINEE POICRET LN HEDS
(may), COREIEINFIHE. FHRUNO T HOBARORINELEHES, GHG 1V RNUN)TIEEFES AL,
LA, SOHTUAUNTIE, BEHERTIRINES, FYhTZY A POLEE T 2D TEERL, Bl 2 ISEBBINDES, 3
=T 4E BREOXIFEAROBOEALEERT 2-ODT—2&NET HEEHRELTND,

Emission factors for loss of trees on Non-Forest Land

All Non-Forest Land subcategories for which there are activity data shall have carbon densities for trees on Non-
Forest Land assigned to them (which may need to be converted from a biomass density by multiplying by a default
of 0.47; IPCC 2019b). Loss of trees on Non-Forest Land is assumed to affect only the aboveground and
belowground biomass carbon pools, not deadwood, litter, or soil carbon, unless data are available to include these
non-biomass pools.

HFHLUSNO L OBARDIR K DOHEH RE

EHET —ADHEZETOHRMUND L HOHYTAHTI—IE, (T4T74)LbD 0.47; IPCC 2019b H#FELDHIETNA
FRABENEBREINDIDEND D) FMUNDO T HICEI L TON=ZOBARDKBZREEZF BT NIEELEN
(shal), FHFMLANDLHDOBADIKIF, # E RV TNAFYRT—ILOIHFEEESZ, MR, JE—XIEL
BRRIZE, ShBNAFIRUND T —ILEEDHD=HICT—ENAFRRETHIGEERE. HEESZR,

Carbon gain factor for trees on Non-Forest Land that was gained and maintained

Because carbon gain factors are not likely to be available to apply different rates to removals occurring in newly
established trees and existing trees on Non-Forest Land (their activity data are combined), one carbon gain factor
may be used for each Non-Forest Land subcategory. However, if separate areas of canopy gained and maintained
are used for activity data and different carbon gain factors are available, such as for younger and older trees, then
these may be applied. Likewise, if the number of trees gained and maintained are available separately, their
removals can be calculated separately, with distinct carbon gain factors, if available.
AFShiERFSNBERMUND L DB AR D TR A FRE

RERAGHE, CEBRIET —2MEEELND) FMUND T HOFT LIS =K (newly established trees)
BRUBFEOBATELCIRINEICOVWTELRDEEREZBERT 5012, AFSNDABEMEMEN=H., — DD KRR
ARBEEFHRUNO L HOY TATIV—IZERTHENTED, L, BMETHRESN-BEORLRSE
BN EHET—RALDN, HhD BEVRTHWERIZONWTOKIIZ, ERIRRDARBDAFARETHDS
BlF CNLIFBERATDIENTES, RERIC, BINE TR SNBAROEA B L IZAFRIBETHIIGE. TOH
HEL, SBLAFARETHNL, BRDIRFBRARBERANT, BIRIZFETIENTES,

Step 8: Calculate carbon emissions and removals for trees on Non-Forest Land

FIR8: FRLUANOLHOWMAICOVTORRIFHRRUBRIREOH K
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As shown in Figure 7, Step 8 is the beginning of Stage 3 of the trees on Non-Forest Land GHG inventory. In Stage
2, activity data and emission or carbon gain factors were compiled. Now, these are combined for each relevant
inventory subcategory to calculate tree-related changes in carbon stocks (CO, emissions and CO, removals)
across a community’s Non-Forest Land.

M7I2REND LI, FIESEHRMUND L HOBAR GHG AV RUNJDRTF—U3DRIN THD, AT—U2TIE,
EHET REHENIERRRARENNESN, T INLA, AZ2 =T OHFMUNO L HEEBLT, &
RAMIOBAREZRLE (CO, HFHER Y CO; RINE)EFHE T H=0ICEET 2EAANUN)- BT HTI)—L
HeEbELND,

Calculating emissions and removals for trees on Non-Forest Land is slightly different from calculating emissions
and removals for Forest Land:
HMRLUNDO L OB ADHHERVRINEDOFHEE, FMOBEHERVRINEDEFTELDLERD,

For Forest Land, emissions and removals are calculated separately for Forest Land remaining Forest Land (Step
8.1), Forest Land converted to Non-Forest Land (Step 8.2), and Non-Forest Land converted to Forest Land
(Step 8.3).

HRIZOWTIE, HFHERVTRINEL, EADOECKK(FIE 8.1) FMUND L HICEASN=F M (FIE
8.2) RUBRMICER SN =HMUUND T 1 (FE 8.3)ICDWVTHIRIZETESND

For trees on Non-Forest Land, emissions from gross loss of tree canopy are calculated separately, while
removals resulting from the maintenance and gain of tree canopy may be calculated together.
BN L HIZDONTIE, BIEDOT/ORATENDHHEIFFI 2 IZEHEINDA, —F ., BREOHER R UIER
MoDRINER, —HEIZFTESND,

In other words, changes in carbon stocks for trees on Non-Forest Land reflect the net balance of removals by
canopy maintained and gained against the emissions from tree—-canopy loss (Equations 14 and 15).

BEITNE FMRUNOLHOBARDRFEAM(E, BHREDOEKICEDHHEICT L TOMRFRUBEMLI=HIEI<
FHORNEDRYNDEZE KT DGTERX 14 KU 15),
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Equation 14 Emissions from trees lost on Non-Forest Land
Equation 15 Removals by trees gained and maintained on Non-Forest Land

K K
Etreeloss =k§| (ADtreeloss_k X EFk) 15 Rtreegain =k§' (AD(reeskx GFk X T)
Description
o = Gross emissions from trees lost on Non-Forest Land during inventory T (t C)
smegpi = Gross removals by trees gained and maintained on Non-Forest Land during inventory T (t C)
AD s _ Avrea of gross tree-canopy loss on Non-Forest Land or number of trees lost during the inventory in
" Non-Forest Land category k (ha or trees)
ADE . _Average area of Non-Forest Land with tree-canopy cover or average number of trees during the
inventory in Non-Forest Land category k (ha or trees)
EF; = Average emission factor from loss of trees on Non-Forest Land subcategory k (t C/ha or t C/tree)
GF, = Average carbon gain factor of trees on Non-Forest Land subcategory k (t C/ha/yr or t C/tree/yr)
k = 1,2,3, ..., K Non-Forest Land subcategories
T = Number of years in the inventory cycle. See Chapter 5.

Source: Both equations adapted from IPCC 2006, vol. 4, chap. 8, equations 8.2 and 8.3.

Equation 14 Emissions from trees lost on Non-Forest Land

Equation 15 Removals by trees gained and maintained on Non-Forest Land
HEX14 FMUNDO OB AREBRIZLDIBEHE
FERXTS HFMUND L OB IEHRFSIN = ARICLSRINE

18 By =3 (AD, s X EF) 15 Rigio= 2 (AD, X GF, xT)
Description
=R
Etreeloss ~ Gross emissions from trees lost on Non-Forest Land during inventory T (t C)
| AYRUN) T ROFMUND T HOBADE LI L BT ORBEHE (1 C)
Rireegain Gross removals by trees gained and maintained on Non-Forest Land during

inventory T (t C)
AVRUN) T RAOZMLND L 1 TEIN R RSN ARIZL D7 DXL
= (t0)

ADtreeloss_k

Area of gross tree-canopy loss on Non-Forest Land or number of trees lost
during the inventory in Non-Forest Land category k (ha or trees)

FMUND L DA TIIKRDA U RUNIHRIZ, FRLUND T DT OZXEE
TELDEBXIETEELIZBARDAE (ha or trees)

ADtrees_k

Average area of Non-Forest Land with tree—canopy cover or average number

Copyright®© SLSV CES #/[7£/7/SLSV CES INSTITUTE All Rights Reserved
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of trees during the inventory in Non-Forest Land category k (ha or trees)
HFMRLUND L AT ITIKDA 2 RUNI R DRITEDHDHF MR UND T DT
ERXITEADOFE A (ha X trees)

EF« Average emission factor from loss of trees on Non-Forest Land subcategory
k (t C/ha or t C/tree)
FMLUND LT THTT)—KDBARDIERIZLDFHHEHFEH(t C/ha or t
C/tree)

GF Average carbon gain factor of trees on Non-Forest Land subcategory k (t
C/ha/yr or t C/tree/yr)
HHRUAND LY THTI)—KOBARDIE S KRR AFKE( C/ha/yr or t
C/tree/yr)

k 1,2,3, ..., K Non-Forest Land subcategories
1,2,3,... K FEMUND LS THTI)—

T Number of years in the inventory cycle. See Chapter 5.
AURVNJHAIILVADEH, FrI3—5%25K,

Source: Both equations adapted from IPCC 2006, vol. 4, chap. 8, equations 8.2 and 8.3.

e WAHDFEREIPCC2006, vol. 4, FvF2—8, 5tEXK 8.2 KU 8.3 hix5| A

Sample Calculation 6 shows how to estimate changes in carbon stocks for trees on Non—-Forest Land.
HUTILETEB TR, EOLIIHFMUND T D ARDRFZAN VEDEALEEFTET 20 ERLTND,

Sample Calculation 6 Emissions and removals for trees on Non-Forest Land

This example is for a hypothetical community that is tracking
two Non-Forest Land subcategories over a five-year inventory:
trees in Settlements (urban trees) and trees on all other Non-
Forest Land. The inventory is based on area of canopy rather
than count of trees.

Data:

e Subcategory 1: Tree canopy area maintained = 50 ha; tree
loss area =1 ha

* Subcategory 2: Tree canopy area maintained = 200 ha;
tree gain area = 10 ha; tree loss area=2 ha

* Subcategory 1 and 2: Carbon gain factor (new and
standing trees) =-2.8 t C/ha/yr (IPCC Tier 1 default)

* Subcategory 1: Emission factor (tree loss) = 100 t C/ha

* Subcategory 2: Emission factor (tree loss) = 60 t C/ha

Calculations:

* Subcategory 1 removals = (2.8 x 50) x 5=-700t C

* Subcategory 1 emissions = (100 x 1) =100t C

* Subcategory 2 removals = (-2.8 x (210 — 200)/2) x 5 =
-2,870tC

e Subcategory 2 emissions = (60 x 2) =120t C

Total gross C removals (i.e., increase in carbon
stocks in gained and maintained tree canopy) =
700 — 2,870 = -3,570 t C (for the five-year inventory cycle)

Total gross C emissions (i.e., decrease in carbon
stocks in lost tree canopy = 100 + 120 =220 t C (for
the five-year inventory cycle)

Total net C flux (i.e., total net change in carbon
stocks) =220 - 3,570 =-3,350t C (for the five-year
inventory cycle)

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



Sample Calculation 6 Emissions and removals for trees on Non-Forest Land
HUTILEEG BHUND L HOBARDHEH B R UVRINE

This example is for a hypothetical community that is tracking two Non-Forest Land subcategories over a five-
year inventory: trees in Settlements (urban trees) and trees on all other Non-Forest Land. The inventory is based
on area of canopy rather than count of trees.

ZOBIE SFEDAURUN)FEBLTZOOHRMUND T DY T HTT)—  FR OB A (FHOBA) R UM
DETOHRMUND LT HOBA, ZEBHTHRENIZTAZTA(I2D0VTTHD, (VRUNMIK, BAROETIEAL
BREOmAEIZE D

Data:

» Subcategory 1: Tree canopy area maintained = 50 ha; tree loss area = 1 ha

* Subcategory 2: Tree canopy area maintained = 200 ha; tree gain area = 10 ha; tree loss area = 2 ha
 Subcategory 1 and 2: Carbon gain factor (new and standing trees) = -2.8 t C/ha/yr (IPCC Tier 1 default)
* Subcategory 1: Emission factor (tree loss) = 100 t C/ha

* Subcategory 2: Emission factor (tree loss) = 60 t C/ha

TR

HTHTI) 1 RSN EBEEE=50 ha; BIAELEME =1ha

HTATI) -2 RSN IR E &= 200 ha, BIAEINERE - 10 ha, BIAREAERE -2 ha
HITATI) 1RO RRBARBGETLORVBEFORA) = -2.8 t C/halyr (IPCC Tier 1 T4 74 JLME)
HTATI) -1 HH R (B REK)= 100t C/ha

HTHTI) -2 R (EREK)= 601t C/ha

Calculations:

* Subcategory 1 removals = (-2.8 x 50) x5 =-700tC

* Subcategory 1 emissions = (100 x 1) =100t C

* Subcategory 2 removals = (-2.8 x (210 — 200)/2) x5=-2,870tC
* Subcategory 2 emissions = (60 x 2) = 120t C

Total gross C removals (i.e., increase in carbon stocks in gained and maintained tree canopy) = -700 — 2,870 =
-3,570 t C (for the five-year inventory cycle)

Total gross C emissions (i.e., decrease in carbon stocks in lost tree canopy = 100 + 120 = 220 t C (for the five-

year inventory cycle)

B
T HFI—TIRINE= (2.8 X 50) x 5 =-700t C
HTHTI—THEHE= (100 x 1) = 100t C
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AT HTFA)—20RUNE= (-2.8 x (210 — 200)/2) x 5= 2,870t C
T HTI)— 28 8= (60 x2) = 120t C

AR CRINEEEFT(DFRY. MR TR ENBBORFEAN VENE=-700 - 2,870 =-3,570 t C (5F DA
U RUNJ AT ILZDNT)

JAX CHHEEFH(DFY, BRLEBHEOKRBZAN VEADE)= 100 + 120 =220t C (BFDAURUN)-HA
JLIZDNT)

BEREE

Calculations @

- Subcategory 2 removals = (-2.8 x (210 — 200)/2) x5=-2,870tC
(. UTROETEXNELLDTIEARLD,

- Subcategory 2 removals =(-2.8 x (200 + 10/2) x 5 = -2,870t C)

Step 9: Calculate non-CO, emissions for trees on Non-Forest Land (if applicable)
FIEO: FMUND L DB ARD CO, USNDHHEDFE (BXH T H15H)

As mentioned in Section 2.2, a major source of non-CO, emissions from the “Land” sub-sector is CH4 and N,O
emissions from biomass burning during prescribed fires or wildfires. Other non-CO, sources, such as soil N,O
emissions with mineral fertilization and organic amendments and CH4 emission from forested wetlands, may also
occur, but this supplement does not cover them because they are minor sources in most communities.

T3y 2.2 THRAREESIZ, T2 TE02—m60 CO; UADHHENIVEBEABEHIRIL, LS XIEL X
FEOHRTONAFIABRBE LD CHy R N0 HHETHD, fthd CO, LIAADHEHIR, FIAIX, EEEAER ALK
UEHLTEHRBRFICHDS N0 BEHERUHFMHELIZEHALD CH BEHE., (2B TEELS, LHL, 2OH AV
FCIE ZDIAZ2 =T TIE, TNBIE, EBHEZETRVBHIRTH DI EMN D, HREFILTLVARL,

CO, emissions from fires occurring on Non-Forest Land are counted as CO, emissions and calculated in Step 8.
Non-CO, emissions from fires occurring on Non-Forest Land are calculated identically as for Forest Land that burns;
that is, the area burned multiplied by the fuel available for combustion per unit area, which considers both the
fraction of available fuel combusted and the mass of each GHG emitted per unit of fuel combusted. Emissions of
each gas are estimated individually and then are summed to give the total GHG emissions due to fire. Refer to
Chapter 7, Step 9, for equations and more information.

HHRUND T TRELEZAKNDD CO BEHEIX, CO HEHEL RSN, M DOFIEBTHEINSD, HMHLSID
THTRALEZAKNLD CO, USNDHEEEIL, MEELEHFMETLICRILIIICTTEINS, DFY, MIgEL-mEIC.
BT E AR A=Y DRREE R A T REG R BE Y (fue) MECSL D, CT TR, MIET 57 A AT RER B DBl & R U PR EE
FTORBOEMA-UKREEINEE GHC DEEEER T 5, RAXOHHEIRL, MLICFTESN, 20H. KKIZk
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555 GHCG SFHEBZH I z0IZ, AFtShd, FRERARVEFMBERICOVTIFYIZ—7. FIRIEZZSRK,

Step 10: Calculate gross emissions, gross removals, and net GHG flux for trees on Non-Forest Land
during the inventory and annualize the results into t CO.e/year

FIE 10:4RUMNBPDHERUNDO L HOBARIZONVTOTOXGHE, VORRINE, RTRUb
GHG 73y 7 AU IEHEFERD t COe/year ~DEF1E

This step calculates the gross emissions (all sources of emissions for trees on Non-Forest Land, Equation 16), gross
removals (all sources of removals for trees on Non-Forest Land, Equation 17), and net GHG flux (Equation 18) for
trees on Non-Forest Land in t CO; e/year as the sum of emissions and removals in Steps 8 and 9. Emissions and
removals shall be calculated and reported separately for more transparent addition with other sectors; optionally,
net flux may be calculated as a way to summarize the “Land” sub-sector only. Estimates shall be reported as annual
CO, e fluxes rather than totals over the inventory cycle (as required by the GPC) to facilitate comparisons with
other sectors and other cycles, as long as each estimate was developed using consistent methods, data, and
approaches to ensure comparability over time. This can also be combined with the annual values from Forest Land
from Chapter 7, Step 10, in Step 11 below.

COFIETIE, AV RUNHBORMREND L ORI DNTOYORXEEHE E (RN D T OB ARIZDNTOHE
HED2TOHHIR, FTEX16). VORRINE (FMUND L OB ARDORINED L TORICE, 5+ERX17). i
WIFIESRUFIBEONHHE R VRINENDEETELT t CO2 e/year ICKDFHMUND T DB ARD XUk GHG T7F
YOXGTER18)ZEET S, HHERVRIINEL, bOtEI2—I2NA, KUSLEREDHIZH] L IZETESN
HEShPNEESR N (shal); FTFavel T Ruh- TV RE T Y T2 —DHEENTHFERELT
SHHEINDIENTED, FTEBRIE. REEN BREFNLKAIREMERER T 2012, —EHEOHLIFE. T4
BROFEEAVTERSNTOLRYIE, iDEIZ—R UMDY A VL EDEBMNAR 57 LIIZ(GPC TRHLNTL
BEINDAVRUN) - H AR TOEFT TR £/ COz e ELTHESNRTNIEGELELY, COFBRIF T
HFIE 11 I12B0WT, FrT2—7, FIE 10 IZKEBFMOODFBDBELEAEFTENDHZENTED,
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Equation 16 Gross emissions from trees on Non-Forest Land
Equation 17 Gross removals by trees on Non-Forest Land
Equation 18 Net GHG flux from trees on Non-Forest Land

44
16 Gross Emissions _ [(ﬁ) & Etreeloss] + Etrees non-CO2

trees - T

treegain

(#) xR

17 Gross Removals, = =

18 Net GHG Flux, = Gross Emissions_+ Gross Removals

trees trees
Description
Gross Emissions, ... = Average annual gross GHG emissions from trees on Non-Forest Land (t CO,e/yr)
Gross Removals, ___ = Average annual gross CO, removals by trees on Non-Forest Land (t CO,/yr)
Average annual net GHG flux from trees on Non-Forest Land (t CO,e/yr) (reflects the net
NEGGHIG Flix, . = bal f emissions of CO,, CH,, and N,O and removals of CO,) ’
alance of emissions of CO,, CH,, ) A

R _ Removals by trees on Non-forest Land maintained and gained during the inventory (t C). This

Ueegall value is negative. From Step 8.
e _ Emissions from trees on Non-Forest Land lost during the inventory (t C). This value is positive.

s From Step 8.

_ CH, and N,0 emissions from biomass burning during prescribed fires that occurred on Non-

=02 Forest Land (t CO,e). This value is positive. From Step 9.

T = Number of years in the inventory cycle. See Chapter 5.

s
g

|

Conversion factor to convert units of carbon to CO,, based on the ratio of their molecular
weights.

N
Il

Source: All three equations adapted from IPCC 2006, vol. 4, chap. 2, equations 2.1 and 2.7.

Equation 16 Gross emissions from trees on Non-Forest Land
Equation 17 Gross removals by trees on Non-Forest Land
Equation 18 Net GHG flux from trees on Non—-Forest Land
FERX16:HFMUND OB ANCDTOXHHE
SERT7  HMREUND T OB AKRIZESTORRINE
FEXT18 HFMUND DB ANSD YL GHG 757V IR

[6D xE .. +E
] 12 I -CO!
16 Gross Emissions, = L °ST et

(ﬁ) & Rr in
17 Gross Removals, = %

18 Net GHG Flux, = Gross Emissions,___+ Gross Removals,

trees trees trees

Description

Copyright®© SLSV CES #/[7£/7/SLSV CES INSTITUTE All Rights Reserved
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A

Gross EmissionStyees

Average annual gross GHG emissions from trees on Non-Forest Land (t COse/yr)

FMLUANO T OB ARANSDER LS OR GHG HEHE(t COse/yr)

Gross RemovalSyees

Average annual gross CO, removals by trees on Non—Forest Land (t CO,/yr)

BN DL OB KRIZLZEMFEHIOR COMINE (t CO,/yr)

Net GHG Fluxirees

Average annual net GHG flux from trees on Non-Forest Land (t CO2e/yr) (reflects the net
balance of emissions of CO2, CH4, and N2O and removals of COz)

FMLN DO T OB ARNSDER T R GHG 7Ty 7 X(t COze/yr)( COz, CHa, BT
N.O DHEtHEE CO DRINEDRYMDERRE [ BR)

Removals by trees on Non-Forest Land maintained and gained during the inventory (t C).

This value is negative. From Step 8.

Rtree ain
’ £ RN H S R U= BEAR SO O L HORIAIZ £ BIRILE (t C). COMEIZET
Hd, FIESLY,
Etreeloss Emissions from trees on Non-Forest Land lost during the inventory (t C). This value is

positive. From Step 8.
AURUNRZBRLEZHFMUAD T OB ANSOHHE( C), ZOERFIETHD, F
[EXSEON

Elrees non-C02

CH4 and N,O emissions from biomass burning during prescribed fires that occurred on Non-
Forest Land (t CO,e). This value is positive. From Step 9.

FHRUND T TECZILGEERITRBELIZN\A AT ZIMED CHy BT N0 HEHE, 20
BIFIETHD, FIEILY,

IREE
prescribed fires LAEREESNTUOAEWLA, wildfires(IUKZE)EEENBZNE T

44/12

Conversion factor to convert units of carbon to CO,, based on the ratio of their molecular
weights.

DEEBDHERICEI(RFREME CO, ITHME T HMERHK

Source: All three equations adapted from IPCC 2006, vol. 4, chap. 2, equations 2.1 and 2.7.
HE: =22 TOEtER (&, IPCC 2006, vol. 4, chap. 2,51&E= 2.1 XU 2.7 55| A

Step 11: Calculate annual gross emissions, annual gross removals, and annual net GHG flux from

Forest Land and trees on Non-Forest Land

FIE 11:FHRRECFRUNO L OB ADSOFRETOXBHE, FRATOARINE, RUEEFRY

b GHG 25vo R

The final calculation is to combine fluxes from Forest Land and Non-Forest Land (trees on Non-Forest Land) to

obtain annual gross emissions, gross removals, and net GHG flux for the “Land” sub-sector during the inventory
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cycle (Equations 19, 20, and 21).
REDFTEIE AVRUN)- A 7LD L # | T EI2—DOFEBOVOAFEEE., VTORRINE R VRV GHG 75

VY REAFB=HIT, MR OBHMREND L GRMUANAD L DB AR) MDD TV IR EMRET D ETHD, (BTE
= 19, 20, XU 21)

All Forest Land and trees on Non-Forest Land values are as described in Chapter 7, Step 10, and Chapter 8, Step
10.

LTORMBRUVBRMUND L DB ARDEF, FrT42—7. FIE 10 RUEFvT42—8, FIE 10 [CERHFHSN TS,

Equation 19 Gross emissions from Forest Land and trees on Non-Forest Land
Equation 20 Gross removals by Forest Land and trees on Non-Forest Land
Equation 21 Net GHG flux from Forest Land and trees on Non-Forest Land

19 Gross Emissions, . ... = Gross Emissions. . ..+ Gross Emissions

trees

20 Gross Removals, . ... = Gross Removals, . .+ Gross Removals

trees

21 Net GHG Flux,,, . ... = Net GHG Flux_ . ..+ Net GHG Flux,,..

Description

Gross Emissions, ... = Average annual gross GHG emissions from Forest Land and trees on Non-Forest Land (t CO,e/yr)
Gross Removals, ... = Average annual gross CO, removals by Forest Land and trees on Non-Forest Land (t CO,/yr)
NetGHG Flux, . . = Average annual net GHG flux from Forest Land and trees on Non-Forest Land (t CO,e/yr) (reflects

the net balance of emissions of CO,, CH,, and N,O and removals of CO,)

Equation 19 Gross emissions from Forest Land and trees on Non-Forest Land
Equation 20 Gross removals by Forest Land and trees on Non-Forest Land
Equation 21 Net GHG flux from Forest Land and trees on Non-Forest Land
FERX 19 EMETHFEMUNO L HOBANSOTOXFEHE

FER 20 EMEUVHFEMLUND L OB ARICLDTORRINE

HERX 21T EMERUHFEMEUNDO OB KRNSO RV GHG 77y I X

19 Gross Emissions, . ... = Gross Emissions, ..+ Gross Emissions,

20 Gross Removals = Gross Removals_ . . + Gross Removals

forest + trees trees

21 Net GHG Flux,_ . ,...= Net GHG Flux_ .+ Net GHG Flux

trees

Description

=R

Gross EmissionSorest + trees Average annual gross GHG emissions from Forest Land and trees on
= | Non-Forest Land (t CO.e/yr)
FHRRUBEMRUNO T OB ANSDOERFHY I/ OR GHG HEE=(t
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COze/yr)

Gross RemovalSsorest + trees

Average annual gross CO;, removals by Forest Land and trees on Non-
Forest Land (t CO,/yr)
BMREVUHEMRUANAD L OB KRIZEDEMIEHYIORX COKINE(t
CO2/yr)

Net GHG FluXorest + trees

Average annual net GHG flux from Forest Land and trees on Non-Forest
Land (t CO2e/yr) (reflects the net balance of emissions of CO,, CHs4, and
N2O and removals of COy)
HFMRUVOBEMRUNAD L HOBARANSDOFEEY GHG T7IvI R (t
COe/yr)( COz, CHs, BV NoO DEEHEE CO. DIRINED R VD ZE
% I BR)
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