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5 GHGBEHEREDHE

The GPC specifies the principles and rules for compiling a city-wide GHG emissions inventory; it does not require
specific methodologies to be used to produce emissions data. This chapter provides overarching guidance for
sourcing activity data and calculating emission factors. It also sets out guidance for calculating GHG emissions
consistent with the requirements set out in Chapters 6 to 10.

GPC Tl #meEn GHG HEHH B8V RUNDEHZ DWW TORAI R RIIL—ILEBARL TS ;GPC TE, HiHE
T—REERT DHDITREDHEZERANDILEEROHTIVGEL, COF¥T2—TE EHET —XDOFERVHEL
BEREEDOOOARFNBHAATVZERELTND, Fz. COF ¥ T2—TlE FrT2—6H05 10 [ZEHLN T
PERFIHE—EMDOHD CHC HHHEZFHE T DODA( T AEEHTIND,

5.1 Calculation methodology

51 EEAHE

Emission calculation methodologies define the calculation formulas and necessary activity data and emission
factors to determine total emissions from specified activities. Cities should select the most appropriate
methodologies based on the purpose of their inventory, availability of data, and consistency with their country’s
national inventory and/or other measurement and reporting programs in which they participate. An overview of
methodologies outlined in the GPC is provided in Appendix C.

BHEFAEAATE. HEDEHNODHHESFTTERET ALODHERMWIRELTEFHET —2 R UHEH
FRENEEEND, EHIE AVRXUNOEW, T—2DAFAIREE. RPEDOAUARUN)ED— B MR/ UEE
MASINT 2MDRERVPRETOT I LIZETE, ZEBEVRFEEERTHDOALELL (should), GPC 124}
BEAGEEH SN TLDHEDBEIX, Appendix C IZEEEFH SN TS,

5.1.1 IPCC Guidelines and methodology tiers
5.1.1 IPCC HARZAV RUFHZED Tier

Unless stated otherwise, calculation methodologies referenced in the GPC are consistent with the IPCC
Guidelines. Where different methodologies are used, cities should ensure they meet the requirements of the GPC
and document the methodologies they have used in their inventory report.

BZFEFAZRNRY, GPC TE RSN TWSETE FAIL, IPCC HARZAVE— BN HD, ERDAENALGNR
35 EF. BHEZTNABERFEEF L TVINEREREICL, HD, AURUNREDOH T, BHAERALESEE
XEICKYFRBA T 2DHNEELL (should),



In IPCC Guidelines, three hierarchical tiers are used to categorize the methodological complexity of emissions
factors and activity data. Tier 1 uses default data and simple equations, while Tiers 2 and 3 are each more
demanding in terms of complexity and data requirements. Tier 2 methodologies typically use country-specific
emission factors. These tiers, if properly implemented, successively reduce uncertainty and increase accuracy.
The GPC does not use tiers to define methodologies but makes references to them when referring to IPCC
Guidelines.

IPCC AARZA> T, ZDDEEBH Tier o, HEHRBR W EEBET —2DF ELEHEENETIHICHNGN
TW3, Tier 1 TlE. TA7HIDOT—2RVCEMBEEXAALGNS, —A. Tier 2 KU Tier 3 TlE, ThZhiE
HERVT—AEGIZHEVTRYEL RS TWNS, Tier 2 0AATE, —BNICEEBBEHFREERA NS, Ter2 &
U Tier3 (&, YK NGAE, JRICAHEEEZFHDOLSEN DEREEEZIEARSED, GPC T HEEER
9 B1=0IZ Tier Z ALTUWVRWDY, IPCC AARTAUVIZER T HEEIE, Tier 2OVWTE KT 5.

5.1.2 Calculation overview
512 EEDHE

For some activities, cities will be able to use direct measurements of GHG emissions (e.g., through use of
continuous emissions monitoring systems at power stations). However, for most emission sources, cities will
need to estimate GHG emissions by multiplying activity data by an emission factor associated with the activity
being measured (see Equation 5.1).

—HEBDFEEN=DONT, L, (FIZIE, REBAIZHIT2MEGELBEHEE=2)V T AT LOERIZEY)GHG BEH
SEOERAIE fE(direct measurements) E ALVDZEMATRETH D, LMLEAD, L, [FEAEDHEHIRIZDL

T APHET X ARSI EDIEES B HARERLTCHG I B2EEIOWENHLIGIER 5.1 %
ZH),

Equation 5.1 Emission factor approach for calculating GHG emissions
FHE 5.1 GHG B H EFEOBHFAEBEAVE=EE
GHG emissions =

Activity data x Emission factor
GHG #rHE=
EERRT X PFHEHK

Activity data is a quantitative measure of a level of activity that results in GHG emissions taking place during a
given period of time (e.g., volume of gas used, kilometers driven, tonnes of solid waste sent to landfill, etc.). An
emission factor is a measure of the mass of GHG emissions relative to a unit of activity. For example, estimating
CO, emissions from the use of electricity involves multiplying data on kilowatt-hours (kWh) of electricity used by
the emission factor (kgCO2/kWh) for electricity, which will depend on the technology and type of fuel used to
generate the electricity.



EBET AL HEDHERNITIThb Nz, GHC BEHBZREREL TELSEIFEFDLANILOEERRAIETHS
(B, FEASNEARDOE, EEOFOH, HIIMITEON B EEZEYO ., F), BEHERE EEBOREAIC
94 % CGHG BIHEBDHEENDRETHD, HIAIX EAFEAHLD COHHEBOEETIE, ASNEZELHDFO
DI (KWh)DT—RIZE A O H FE(kgCO/kWh)Z LT LE M EET D, BHDOBHFARIE, REIZEAS
N R UCRBORLEICISCTRESND,

5.2 Activity data
52 BHET X

Data collection is an integral part of developing and updating a GHG inventory. This includes gathering existing
data, generating new data, and adapting data for inventory use. Table 5.1 sets out the methodological principles
of data collection that underpin good practice.

T—REIE, GHG A UARUNDER RV EF DR RAIRGERD THS, “hiZlE BEFEOT—2DOUIE, HLLT—
BOINER VAN UNFIRDHDT—EADHTEONEEND, K51 ICEITINTFIVTAREXADT —RNE
DFHEDIRRINREESN TN D,

Table 5.1 Data collection principles 11
x5.1 TANEDRA] 11

Data collection principles
T—RUINEDJR A

Establish collection processes that lead to continuous improvement of the data sets used in the inventory

(resource prioritization, planning, implementation, documentation, etc.)
AVRUNZEAINET—2OMGEHNREE L5 T INE IO RO (EHRROEIE AT, STEE
E. £, XEE. %),

Prioritize improvements on the collection of data needed to improve estimates of key categories which are

the largest, have the greatest potential to change, or have the greatest uncertainty
FHENRIRE FFHEOERENRLREVAIREENHY, RFHRLRESLREEEDHLTENTI—D
HELZRET DEOITRELRT—AONEOHEIBEIENEITS

Review data collection activities and methodological needs on a regular basis to guide progressive, and

efficient, inventory improvement

EHH, DD BN GAUARUNBEEEDHDHIC. EHNGT—ANEEBIR VA ER LOBEEIED
BRRE

Work with data suppliers to support consistent and continuing information flows

—EMENHYBMBLIZIER IO —EXIE T 2100 T -2 HHaE LDOES

11. Adapted from 2006 IPCC Guidelines, Chapter 2.



5.3 Sourcing activity data
53 EBIET —HDRAE

It is good practice to start data collection activities with an initial screening of available data sources. This will be

an iterative process to improve the quality of data used and should be driven by two primary considerations:

+ Data should be from reliable and robust sources

+ Data should be time- and geographically-specific to the inventory boundary, and technology-specific to the

activity being measured

T—RNEFEEE, FIARIRER T —2EHRRO—REBENLIRODIDNITINT I T A ATHS, hIIEAINDS

T—ADREERET OO RETOCATHY, £ LTOZD2DFLERFERHICIVHEESNLIONEFELLY

(should):

© TR EETENDRE G BEHIRNDDED THAHZEANEELL(should)

- TRIE AVARUNMIBRISONTRE-U IR -EA THY, HDRIESNDEBIT DN TEAM-EHB THDDHE
FLLY,

Data can be gathered from a variety of sources, including government departments and statistics agencies, a
country’s national GHG inventory report, universities and research institutes, scientific and technical articles in
environmental books, journals and reports, and sector experts/stakeholder organizations. In general, it is
preferable to use local and national data over international data, and data from publicly-available, peer-reviewed
and reputable sources, often available through government publications.

T—ARIE HRRRFERFENDINERTRETHY, FEHRICIE. BROFE XU B, ED GHG AU RNUNHiE, X%
RUHRHKE. RIENE, #ERUHREEOPORERVEMEE. ©/2—EMR/AT—IRILI—HBBNEE
nd, —BWICFE BT —2BELT HARVEDOT—4, ik, 2<DHE. EOHRDICEYAFAIEE
3. RIZAFAIRET, BEFMESTHODHELRIFHR. ZEATD2ONEZELLY,

The following information should be requested and recorded when sourcing data:
+ Definition and description of the data set: time series, sector breakdown, units, assumptions, uncertainties and
known gaps
* Frequency and timescales for data collection and publication
» Contact name and organization(s)
T—RENETDHEEE LTOEREERL, BN DB T HDOMNEELL(should):
T—ADERKRVEHA KR, E/5—RAR, B 5Tk, FEEERUCBIROF vy 7 (known gaps)
T —RUNE R O AFROEE RO EARE (timescales)
- ERR S R U

It may be necessary to generate new data if the required activity data does not exist or cannot be estimated from

existing sources. This could involve physical measurement12, sampling activities, or surveys. Surveys may be the



best option for most emission sources, given the tailored data needs of city-wide GHG inventories, although they

can be relatively expensive and time-consuming without proper guidance.13 Land use categories may also have

removal factors i.e., the amount of CO, removed from the atmosphere per unit of activity data (often expressed in
hectares).

WBEIREHET —INFHELGVWXEEFOERRENSHE TERNGEIE. FTLWT —ADERNBELRDHE

NH5d, hiZlE, MERRIE 12, YU FILMERESXIEAEEZLELT S, AEE BH2EO GHG 10Xk
DR IS T—2DNBEREERT DL BURAAF VAMNE TN 13, EALLEEANEL M ORFEEET ST
nEL, ZLOPHRICOVTREDEIRKZ THLHZEMNHD, THFAHTI)—E RINEHK, DFVEEBET —

ADOBAL(ZLDF/E ANTA—ILTRREIND) BYOKRK[IMBIRINENT= CO, BELF-DERIFZENDH D,

12. For example, direct measurement of point source GHG emissions from an industrial or waste treatment

facility.

13. Volume 1, Chapter 2: Approaches to Data Collection, Annex 2A.2 of the 2006 IPCC Guidelines provides
more general guidance on performing surveys. Specific guidance on conducting surveys in developing countries
can be found in United Nations, Household Sample Surveys in Developing and Transition Countries (New York,

2005). Available at: unstats.un.org/unsd/HHsurveys/part1_new.htm

5.3.1 Adapting data for inventory use (scaling data)
531 AVRUNITERT 20D T—22EAIEL(HERET—H)

Where the best available activity data do not align with the geographical boundary of the city or the time period of
the assessment, the data can be adapted to meet the inventory boundary by adjusting for changes in activity
using a scaling factor. The scaling factor represents the ratio between the available data and the required
inventory data, and should reflect a high degree of correlation to variations in the data. Scaled data can be useful
and relevant where data for the inventory year, or city-specific data, are unavailable or incomplete.14, 15
ROUEWFIARIBEESET — O MO HIERIE A EFHAEIE LSRG E. TR REREREK
(scaling facton) # AL CEHDEALELZAB T EETIURUNIBREAG DL EDHICHBINDZIENES,
HRRABRRRE AFARELRT —REBBBAVNUN)- T—2OEDEERERL, T—2HBITDEILEDOFNERE
ERBRTDONEELL, HEAEINLT 2L AVRUNEOT—AXITEHER T —2AFATERNXIE
RELBHEIC. AR THYBETHD, 14, 15

Cities should use calendar year data whenever available in conformance with national inventory practices.
However, if calendar year data are unavailable, then other types of annual year data (e.g., non-calendar fiscal
year data, April— March) may be used, provided the collection periods are well-documented and used
consistently over time to avoid bias in the trend. These do not need to be adjusted.

#HlE, ATRELIGAE. BDAUANUNARIZERLTEEDT—2EANSONEELL, oL, BEDT—4%



AFTERWNGEIE, FRAT—20OMOBE . BFCILEE, 43 ~3R)EFATHIENTES, HL, I
EHETTRIXETEM IO, A DOXEFSH, DD ERIZNAT AN DD ET 2= R —EL
THEASNDIEAEHLGD, NDDT 2L, ABSNDIBELZL,

The general formula for scaling data is found in Equation 5.2.
MEFET —2O—MNF FHEX 52 [CEHSN TS,

Equation 5.2 Scaling methodology

Inventory data =
Factor
Factor

Inventory data

x Available data
Available data

Activity (or emissions) data available
Available data  which needs to be scaled to align with the
inventory boundary

Inventory data  Activity (or emissions) data total for the city

Factor, ...,  Scaling factor data point for the inventory
Factor Scaling factor data point for the original data

Available data

Population is one of the most common factors used to
scale data because, in the absence of major technological
and behavioral changes, the number of people is a key
driver of GHG emissions, particularly in the residential
sector. For example, the following equation may be

used for adjusting household waste data if data for the
inventory year are not available:

City household waste data 2014 =
City Population
City Population

2014

x City household waste data 2013

2013

Other scaling factors, such as GDP or industry yield
or turnover, may be more suitable to scale data for
economic activities.

Copyright®© SLSV CES #/[7£/7/SLSV CES INSTITUTE All Rights Reserved
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Equation 5.2 Scaling methodology
HER 5.2 FERBLE

Factor Inventory data

x Available data
Factorayailable data

Available data Activity (or emissions) data available which needs to be scaled to
AFARERT —4 align with the inventory boundary
AVRUNIERIC—HSEORERBICDELD, AFAIREREH
B(XFHHE)T—4

Inventory data Activity (or emissions) data total for the city
ARUN) - T—4 HTOADOEHE(XFHHE) T4
Factoriventory Scaling factor data point for the inventory
AVRUN)IZDONTOFIEFHBRHT—4
Factoravaiiable data Scaling factor data point for the original data

FUSF LT =RV TORBBERHT—4

Population is one of the most common factors used to scale data because, in the absence of major

technological and behavioral changes, the number of people is a key driver of GHG emissions, particularly
in the residential sector. For example, the following equation may be used for adjusting household waste
data if data for the inventory year are not available:

ABF, TR ERBIEONIRE — BN EFRED—DTHD, ZThIF, KEGEMRITEHOEIL
BRNGE, FITEEEI2—TIE GHG HIHED T ELHHEBRDHEE N THINOTHD, BIZIK.
LIROFERD AVRUNFEDOT—ANAFTELWNGE, REREY (—REEY) T —20OFED=H
[ZRIASN DG ENH D,

City household waste data 2014 =

City Populationj;gq4

X : x City household waste data 2013
City Populationyg3

Other scaling factors, such as GDP or industry yield or turnover, may be more suitable to scale data for
economic activities.

GDP SIFEZENEHSNITFT LESDLIBMOREFBELDL, BFFBOT —IDBRRAREICEIYELT
WG END D,

References are made throughout Chapters 6-10 on how to scale data from a national or regional level to the city
for different emission sectors. Recommended scaling factors are also provided, including how to account for
energy use changes based on weather.16 If a city chooses a different scaling factor than the one recommended,
the relationship between the alternate scaling factor and activity data for the emissions source should be
documented in the inventory report. In all cases the original data, scaling factor data points, and data sources

should be documented. Data derived from scaling should ideally be cross-checked with historically available local



data or data derived from other means of estimation such as extrapolation or interpolation based on historical
local data, or modelling.

EDFINLTELGDIBEHEIZ—(2DOWT, EXIFH AL NILOSEHICT—R2EFHE T HI2DLTE, FrT2—6~
10 E#BLTERSIN TS, EDOLIILTRIEDOEILICEDIRILF—FEANOECELBRETINESH, HES
NBDIRE R R (scaling factors) B EZIRESTIND, 16 HHAHEEIN TLNDLUNDRIE T EEZ H (scaling
factors)&ZIRL=5E (&, BEHRORBORABRBMEFHET —FOBEFREN M URUNBMEICLYXETHASND
DODWNLEFELL, £TOFEIZENT, AT ILOT—4, RIRFARRBOZARER (scaling factor data points). &
UOT—2DEHREXETHATOONEELL, RRFBICIVESHIN=T 2 BEOF A RTRER D
T—AXEBEOHIBDT—2AXUTET) 2 TIZE DL DIV EE (extrapolation) I 1 (interpolation) D &5
IRMDETEFENLDT—RERESNDDOAEELL(should),

13. Volume 1, Chapter 2: Approaches to Data Collection, Annex 2A.2 of the 2006 IPCC Guidelines provides
more general guidance on performing surveys. Specific guidance on conducting surveys in developing countries
can be found in United Nations, Household Sample Surveys in Developing and Transition Countries (New York,

2005). Available at: unstats.un.org/unsd/HHsurveys/part1_new.htm

14. For example: gaps in periodic data; recent data are not yet available; only regional or national data are
available; data do not align with the geographical boundary of the city; or data are only available for part of the

city or part of the year.

15. The scaling factor methodology is also applicable to data collected using surveys of a representative sample-

set, and can be used to scale-up real data to represent activity of the entire city.

16. For example, where energy use from a previous year is to be adjusted, variations in weather will also need to
be considered. This is due to the high correlation between temperature and energy use to heat or cool buildings.
The adjustment is made using a regression analysis of energy use from a previous year against a combination of
heating degree-days (HDD) or cooling degree-days (CDD), as appropriate. The inventory-year CDD and HDD
are then used to estimate weather-adjusted inventory-year energy use data. This should only be carried out
where energy use data can clearly be allocated to heating or cooling. Where this allocation is not clear, no

weather correction should be made.

5.4 Emission factors

5.4 BrtH A%

Emission factors convert activity data into a mass of GHG emissions; tonnes of CO2 released per kilometer
travelled, for example, or the ratio of CH4 emissions produced to amount of waste landfilled. Emission factors

should be relevant to the inventory boundary, specific to the activity being measured, and sourced from credible



government, industry, or academic sources. Emission factors may be activity-based, or life-cycle based. Activity-
based emission factors include emissions at the point of the final activity (e.g. combustion of fuel). Life-cycle
emission factors, on the other hand, consider emissions at every stage of a material/ fuel’s life (e.g. extraction,
processing, transport, combustion). Activity-based emission factors must be used in order to comply with the
GPC (in particular, its differentiation between scopes). More information on life-cycle emission factors can be
found in the Technical Guidance for Calculating Scope 3 Emissions.

BRI EBET 4% GHC HFHENEE(CHME 5, AIAF. BB 1 FOA—MLEEYKEHEN D CO DR
B XTEOI TONEEEYECOVNTHRET S CHBEHEDRIS, BEHERIE A VRUNIERLEEL, A
ESNDEHICE R THY, N DOEETET OB, EXRRUVEMADBRENSFZONZEDTHIDMNEELL,
B RBUE, EREE, XEFATHAVILVEETHIGENDD, THBEEFH AL, HRIEE(HI. PREOD
MREBE) M RADFHENEEND, — A FATTAVILBEHEREIE. R R/ ST D2 TOERRE (B, £RE. L&
HoEk, R TOBHBEER Y 5. EBEERH AR, GPCHFIZ, Aa—TRDRFDIZHES=HIZEAS
NEFNILZEEN,  TARFAVIILHHFREIC DL TOF % E#EIE Technical Guidance for Calculating Scope
3 Emissions [ZEEE SN TS,

If no local, regional, or country-specific sources are available, cities should use IPCC default factors or data from
the Emission Factor Database (EFDB)17, or other standard values from international bodies that reflect national
circumstances.18 Land use categories may also have removal factors i.e., the amount of CO, removed from the
atmosphere per unit of activity data (often expressed in hectares).

Hhig, #5 XIZEBEEOEHBRENFIACTERVG AL, &L, HEEZHEET—2~—X (Emission Factor
Database) (EFDB)M™5? IPCC BEEREIET—2 17, &, BN % KL =EROEEN D DIREE(E
18 ZAVSONEFELL, LHFAATIV—TIE, TIFEE, OFY, FBET —F(LIFENTZ—ILTERR)
DBEALABHEYORIDLDRINENECONE, BHDSENH D,

17. The EFDB is a continuously revised web-based information exchange forum for EFs and other parameters
relevant for the estimation of emissions or removals of GHGs at national level. The database can be queried over
the internet at www.ipcc-nggip.iges.or.jp/EFDB/ main.php. Another comprehensive database of current and

historical emission factors is available at www.emissionfactors.com.

18. Volume 1, Chapter 2: “Approaches to Data Collection”, Section 2.2.4, Table 2.2 of the 2006 IPCC Guidelines

provides a comprehensive guide to identifying potential sources of emission factors.

5.5 Conversion of data to standard units and CO- equivalent

5.5 T—HADEXKEH R COAEADT#A

The International System of Units (Sl units) should be used for measurement and reporting of activity data, and all

10



GHG emissions data shall be reported as metric tonnes of each GHG as indicated in Table 4.3, as well as CO»
equivalents (CO»€). Where only the latter is available, this shall be clearly identified and justified in order to be in
conformance with the GPC. The same applies where emission factors or emissions data are unavailable for
specific gases. CO- e is a universal unit of measurement that accounts for the global warming potential (GWP)
when measuring and comparing GHG emissions from different gases. The time period generally used for GWP
is 100 years. There are also 20-year GWPs that are available. The GWP remains constant for carbon dioxide over
different time frames but there is a significant difference in the values of other gases. GWP 20 may be useful to
measure impacts of gases that have a shorter lifetime. Cities shall use GWP 100 as a standard but may choose to
also separately report, as additional information, estimates obtained using GWP 20 values. Individual GHGs
should be converted into CO» e by multiplying by the 100-year GWP coefficients in the latest version of the IPCC
Guidelines or the version used by the country’s national inventory body (see Table 5.2). Where this is not possible
(e.g., when the best available emission factors are expressed only in CO2 e and not listed separately by gas), an
accompanying explanation should be provided. It is important that cities use the same GWP throughout the
inventory and explicitly mention if GWP 20 is being used.

E PR E L% (The International System of Units) (SI BEAL) A, JEBIE T —2DBIE R UVFHEIFERAINIONEEL
{ Fz. £TOCHGHHE T—4IE, & 4.3 ITRENDECGHCDAN) IR ELT, Fiz CO, BE(CO, e)EL THE
SN NEEEDEN(shal), BEDHDAFRAIRERGE ., ZOLFRFESN, M DOCGPCIZEMW T H7=HIZIE H1E
SNATFNIERDEU (shall), FEHAEZEF, BEHBRE T T -2 EDHRAIZDWNTAFTERNGAIZE
AEnd, ERDHAHNLD GHC HFHEBZAIE R UVLEE T HEEIZ, COze [T BKRBEILFRE(CWP)EHEE T 54
EDERH B THD, GWP T—RIZEDLNDEIMEIE 100 £THD, Fi=. 20 EFGWPHHY, AFAJRETH 5,
GWP (&, ZBERFRICDOVTE, R 2RHHEBELT—ETHD, oL, thOARDEIZHNTIEELLENAD
HB, GWP20 [, FATRALNENHARDHEERET 2DIERTHD, #mid, FEELLTGWP100 =ERAL
RFNIEESAN(shall), LAL, BINOEREL T, GWP20 ZFHNTELNETEE, BICHRETHEERIRT D
EMTED, 4D GHG (&, IPCC AARZA DEFHIRUEE DA NUMBEBEICKUERSN TSRO 100 4
GWP Z#xELT COICBMEINDIONEELNE 52 %5HB), tLETNAHIAEWNGE (Bl AFRIEEORE
DHEHFREA COe TOHATRRSNT, HRATEBIRIZFIERENTLNVRNMGE) . HROFHANMTHONLEDONEEL
L (should), EBAIAM U ARUN)ZBLTRIL GWP AL, D GWP20 AMERSNTWNSAEIN EAREICEEE T
DONEETHD,

Any changes in GWP values used should be reflected in the city’s historical emissions profile (see Section 11.3).
FERASNS GWP EOZEE(E, AHOBEDHFHETOTAILIZRRESNDDONLEELL, (E7>ar 11.3%5H)

11



Table 5.2 GWP (100 years) of major GHGs

19.
20.
. IPCC. 2007, IPCC Fourth Assessment Report: Climate Change 2007
22.

21

Carbon dioxide
Methane

Nitrous oxide
Sulfur hexafluoride
Carbon tetrafluoride
Hexafluoroethane
HFC-23

HFC-32

HFC-41

HFC-125

HFC-134

HFC-134a

HFC-143

HFC-143a
HFC-152a
HFC-227ea
HFC-236fa
HFC-245ca

Nitrogen trifluoride

CHF
CHF

22

CHF
CHF,
CHF
CH,FCF,
CHF,
CHF
CHF,
C.HF
CHF
CHF

i L)

NF,

GWP values in
IPCC Second

Assessment
Report'?(CO,e)

21
310
23,900
6,500
9,200
11,700
650
150
2,800
1,000
1,300
300
3,800
140
2,900
6,300

560

GWP values

in IPCC Third
Assessment

Report*(C0O,e)

1

23

296

22,200

5,700

11,900

12,000

550

97

3,400

1,100

1,300

330

4,300

120

3,500

9,400

640

GWP values
in IPCC Fourth
Assessment
Report*(CO,e)

25
298
22,800
7,390
12,200
14,800
675

92
3,500
1,100
14,300
353
4,470
124
3,220

9,810

17,200

IPCC. 1995, IPCC Second Assessment Report: Climate Change 1995
IPCC. 2001, IPCC Third Assessment Report: Climate Change 2001

IPCC. 2013, IPCC Fifth Assessment Report: Climate Change 2013

5.6 Managing data quality and uncertainty
56 T—ARERUVULEEEOEE

All data sources used and assumptions made when estimating GHG emissions, whether through scaling,

extrapolation, interpolation, or models, will need to be referenced to ensure full transparency. The IPCC uses

GWP values
in IPCC Fifth
Assessment
Report*(C0,e)

28
265
23,500
6,630
11,100
12,400
677
116
3,170
1,120
1,300
328
4,800
138
3,350
8,060
716

16,100

Copyright®© SLSV CES #/[7£/7/SLSV CES INSTITUTE All Rights Reserved
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“tiers” to rank methodology, and increasing accuracy in methodology often requires more detailed or higher
quality data. In the GPC, where relevant, references are provided within each emission source category chapter
(Chapters 6-10) to the corresponding IPCC methodology tiers and methods.

GHG HFHENEERICHEASN2TOT —A2BFWMREEVGSNEF. R, JMEE RIFE XEETILIC
Hamhhbhod | T ERMEEZHER T HEHICERENDIDENHD(need to), IPCC TIX. FHEETV VAT
I 2D Tier 1AL, B2, AAEICHTHEREDERDHIZ, ZLDHE. LVFHXIEEWREDT 4%
WELET D, GPC TlE, ZHET25EE. KL BEATI—DF v T2—(F¥F2—6~10))I2BNT, XiET S
IPCC AED Tier RUFAICDNTE RHVESN TV,

In addition to identifying the method used to calculate emissions, cities shall also evaluate the quality of both the
activity data and the emission factors used. Each of these shall be assessed as high, medium or low, based on
the degree to which data reflect the geographical location of the activity, the time or age of the activity and any
technologies used, the assessment boundary and emission source, and whether data have been obtained from
reliable and verifiable sources. See Table 5.3 for an overview of these overall quality indicators.
BHEEECHERALEFEOREICNA. BmE, FRASNEFHET 2R UBEHFRHER SO S ELML AT
nIEEsaE(shal), ChbDX&(E, FEOHBNISHE RS IEE, FHORMELEFRRVOERSNE
By, SHMIERRUVHEHRER Y, T—REEETETEOR VR TESFRNOIGESINNENEDE 5. F
XIFEELTFHBS MR HEaDiEt (shal), ChoD2EDOREFERDEEIC DL TIER 5.3 25 BInizL,

Table 5.3 Data quality assessment
® 5.3 TR REM

Data quality Activity data Emission factor

T—HARE EEET 4 B R

High (H) Detailed activity data Specific emission factors

= FMaESET 4 BERHE R

Medium (M) Modeled activity data using robust assumptions | More general emission factors
H BEREEEAN=ETIVICEDEHET 4 FY— MBI B R

Low (L) Highly-modeled or uncertain activity data Default emission factors

& BECETIESNERETBEGEBET —42 | T47H/LMOBEHFRE

5.7 Verification
5.7 ¥REE

Verification involves an assessment of the completeness and accuracy of reported data. Cities may choose to
verify their data to demonstrate that their calculations are in accordance with the requirements of the GPC and
provide confidence to users that the reported GHG emissions are a fair reflection of a city’s activities. Verification

can be performed by the same organization that conducted the GPC assessment (self-verification), or by an
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independent organization (third-party verification). Guidance on verification is provided in Chapter 12.

RELICE, MESNDT DL M RV IEEEOTENNETHD, HmiE, EHOFEHLN GPC OEXRFIHEIC
STV ELEBRIEIZRL, M OMESN-CHCHEE EIXEMIEEZ IELRBL TSI EDREELZFIAZICER
BI=ICT— AR EZEIRT 2560 H D, Ralld GPC FHfiZ T o=RICHEB (B SRaE) XIE, MIL-E=F
(B=FRIDICKYERET DENTED, RIEZDVTOHAL U RE, FrFE2—12 I2RBEHIN TS,
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