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Progress in Research of Urban Greenhouse Gas Emission Inventory

CHEN Cao-cao,LIU Chun-lan, TIAN Gang, WANG Hai-hua, LI Zheng

(Beijing Municipal Research Institute of Environmental Protection, Beijing 100037, China)

Abstract: Urban areas carry main responsibility for consuming massive energy sources and make great contribution to global
anthropogenic greenhouse gas emissions. City and local governments are seen to have a key role in climate mitigation. Hence , one of the
important work concerns accounting for city greenhouse gas ( GHG) emissions, because it plays significant role in setting reduction
targets and evaluating success of local measures. However, open system architectures like city face many challenges for greenhouse gas
accounting. Based on the review in details the methodology and case study, our study focuses on the difference and interconnection
between country and city GHG accounts,and uncertainty of accounts. Further, we propose the valuable experience in order to improve
domestic research on city GHG emission inventory.
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Table 1  Reference of city GHG emissions factors
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Table 2 Sectors and scopes of city GHG emissions
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Table 3 Comparative analysis of sectors between country and city GHG emissions
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Fig. 1  Uncertainty in the estimates of US GHG emissions

2 EARSMETRESEFELL

2.1 A IR E SR TE AT

[ A1 22 3k ] G 0 T A L b o 1 I O = AR
WA 5 WF9E AR, BF 58 3 DI 8] )5 51 A= i o 40 52
e R 2R DL Ky G oy e T) T 0 45 A S BE G L e BT
Il T R AR HE TR

Baldasano fR #fi IPCC E R iE 8/ LI N A T
YRI5 1 (Bottom-up ), JESE TP BE A I L 2
TR 1987 ~ 1996 4 i % SR HE B Bk 1] 2 471, H:
H A 2 e 7 T I = AR HE SRR TR, I 5 HoAtl
ST N B HE R R HEAT X HE L 2 B IR S R
IR E SRR CO, FCH,, HE I #8171 %0 43 A 45 28
1 | AN AN VYA SR B @ O 5 | o W
TR fe 2 B 0 7 AR AR N T 3z AR A
TR B R R AR R, AT Y A T IR

FAMRHE B SR BN 10% [ 5 T X 4
B b ) HE A (M 1.2 .3).

Y [E 42 FE /R B 58 0 (Tyndall Centre ) 4387 118
SO R A AR HE O 1 LR Bl R ) R R R Dk
HE B FR A1), A% 5 3 o 45 R AR 4y 43 51 S 2006
AR 2025 4F TR E A R & CO, —Fh, HEOE
A JE R R Tl B AZ 38, DA R A T i A
DAY 4k 2 AR L R A R R T R, (RS £ 4
Ik i 2 A LR (E R 1.2).

A 2T 1E 2002 4E A0 A TICLET 2H 2 5 3 T 1 %
SAEAEAZ sh 7, S TS B T SR PRk s HE E bR
BT 2005 21 24 1 i A SR HE O B A
T BAR A BJ  3% F ICLEL & ) CACP 4
PF HE U T Rl Tolk A2 3 | R A SR L
A, DT-A3t 0 B o 3 30 71 3R 2 SR T HE SR 3 T 9
B ANV L AR Y (R HE (YA 1.2) . iR AR
ARG 2 ANER A bR T 3T AR HE RO B R A
U2 LB 1T IR 2= S RHE O

FH T 2558 T oy 3T 22 8] R AR A
B, 3 HL B2 BE 22 K2 F0P- B 3nk T B AR R B
VEIESE L T PHIR T IR 2 MK P 5, i A% 5
10 A 5 T 42 s RN T 4 e R 4 (VL 1.2
3), HEEHERGH 4 2 F ICLET £241£ (5 CACP {4, ]
FEHETCH 5 R L RE B B 22 K 2% w57 0 A i ) 0 A
T T P o AE g 1990 4E Il 2005 4, H )
S i 2 ST 2012 AR R e s HE TR T AR T
3 P E Sk CO, \CH, Al N,O, #8179 55 i R . T
b Bl 3 | I 35 A B A HE R

ZieZ i 20 20 90 ER B LT & A
ICLEIL % & ) 3 7 6 = SR HE 32 2, P R T 3T
HEAHE B ARG X T, R ER
ICLEI JF & i) CACP 4K {4. 2007 4F £ 46 Z 4 KTl
HE BT B0 PEAS B 2% A A SR IR T TR AR R
SRR AETS Y HE ORGS0, 55K X T 2 e HE B A R
PRI R e L A K M % R ICLET 3
B 5 10 R A iy SO ASE AR A% SR L TR 5 kT 3 R
BRI LA B i B Al e HE R (FE R 1.2.3) .

Dhakal %" %4 37 91 4 A3 ——db 50, B
TR FAR 3 BE R R R TR SR HE TS B0k AT
5, B A R T 2 B0 5 RE R R AT DG I
Hei GEREl 1), 5S4k CO,, 5% J5 ikl IPCC
AR, WS T T DO T R R RN
XL, DA B s PR 2R A BE. SCHk [ 38 ] 34l 4 A T Ep
BEAE LT 1990 ~ 2000 4R34k i 25 S 75 e ) Kol = <



2786 w0

B 31 %

PRHER 1 B AR AL R e, SR D7 ¥k S HE R ] 1% 1%
STV BINGaF i I N E I B 7455 £ 2 o i e e A E
FJEF IPCC 1 EMEP/CORINAIR &5 ¥/, J@
FLAEHE (VR ).
2.2 R T IR A AR

o ] i A HE R B B T 20 fiE 22 90 AFAR
1 AEA R E PRA DG S HORI SR T, il B R
SRR TR A SRR R AR B ] A2 Sk A A E A
KL, 58 WLIE )2 W 2 WA %<5 A2 4k 7 T BF
G ORI T R b B 5 D BN A
s e WFTERIE A L, 2 BER A T E AR A T
R B, J B 107 FH B 58 EWT 46 SR A 1PCC
I 5 ik % UM AR B, 0 B T RE R RR TG S X
PR HE T 35 A5 W 5T, OF 31 M0 AR R B0 e HE . RN
AU F T A G ORI AR AR TR B AT
B8R, 2R ORNL 42t #3153 07 76 1H 5 1994 ~ 2005
A b AR AR HE A BIF S MR T TR) Bk i 2R KR
AN A U 1994 AR rpofin A A AR A A AR T H X b st
7 3l 2 OV HR U 0 R X SR kAT 5, Hh AR
Xl N AR HE IR AT T HE R T AR
LT A 2008 4F b 5T T FE O 5 HE AR (2005 4F) i
UMY B AT SR R A E SRR IR L A
FAEAL FRARBRAL A5 5 22 HE IR 2E AT 1 R Rodls ok
B HE R A A R T SRS 20 % 38 HE
WAL R P IR T R A HE B B A
FEAL ST b 25 R R T T Ji , HeA 3nl i 3 ke =[] 26
e

3 AREBTEREKHARAE

=
3.1 RSN TE R () A

(1) BA G HE B B 1) 9 1) A 062501 S i
it ) 3 T i MR HE S B H B R R TR E
TR A R A 5 1 DA o A R
B n, LLysHE AR e g 5B 3k il & R HE T
SR TR A A T i

(2) WAt 30 i 9 B0 1) R B8 SE T AT B B
e HE AR 28 g B 9 1) 1 HE R AR TR A G
P ) 42 HR JCHE — 25 38 W] A 4 9 B 03B I hE IR
4 T 2 i (R B 2) , DA RO gl st 4 At b O R
B B HE i (S FL 3) . % B30 AT i 2 A A 1
FEL AT K

(3) H s 54l o B 505 PR A AT B AR i T R
W AR M I LA ARG — I HAS R MR 5 3
B g ) R R BT B TR kT L A AT A 4

SRAEAN B 22 8] 3 AN B AT Ee . i dn A o A
W AT B R AR RSB X, A Tl AR
AR AR 77 A 52 B ) 22 B AR AR Ul A AR TR
BRI B 2 T4 7 K ik E 8, R R E N — Lt
IR T T 246 %8 7K Y- FT B BE PG O Sk i e PR e AR
A I, A b R T B ALY B B 10 R 2 R 5
RE , AEAR A I 4% 2R 5B W IE AN 275 HE
TRCAE R AR, HE I BT o 1) SR A A AT B
3.2 RRWEITHE A

(1) FE I ] RUBE L 5 30 vl 3l s 0 M e it
6]y SRR, 8 75 5 2 HE A A R A JCRT 17 9 HE e
PR, DL i 2 M HE RS X 5F N H 25 KR
TP P9 A B S AL A AR 455G &R

(2) ez (A RUEE b, i RO AR 74 5 i kbl
BRI B A SR I R RO SR L BT
FE, o it A AR HE R B S5 A SR vk B R A &
A LA R 23 1) 9 Bk 45 A9F 50 30 i T 25 78 Ak 3 HE
F B2, SR B HE A Ui 5 5 7% B0 23 () R
TR

(3)TEWFFE N A b, s 3l vl i % UM 5 R
15 Y B R HE AR TR P O RS sk
I 2 A HE RO [ i 28 ROBE e 85, 1 43 1 J R )
P B Y PO A, e T A i S D B BB AL S AT S S A
BEVE RGRAG IR . 53 ST AN [R) 11 2 452 2 7
BRSSO T T R HR S DX R 2k K
MISC AR MTIT, K SR T B HE T X PR fe #2597
I, DA K 3ol i S Bl 9 BE R Al AR Tl AR A
o s Al 5 T B HE T A0 AL T 5 4

(4) FEBFFET7 5 b, o e i i 4 O R kit
BRI 7 vk AR A 2CAE D T B bR AR AR
HEHCA A oA 355 2 7K P BOHiE 2R B R A 7 20
R4 ] S D5 T PN A 58 3 ST T A AR HE
4 o 1A 28 1 23 A HE 42, 8 1 Sul i O e il 2 A
HETE 3 A AT RS2 A

SE Lk

[ 1] TIPCC. Climate Change 2007 ; The Physical Science Basis[ R ].
Cambridge, UK; Cambridge University Press,2007.1-989.

[ 2] UNFPA. State of World Population 2007: Unleashing the
Potential of Urban Growth[ R]. New York; UNFPA,2008. 41-
57.

[ 3] Potere D,Schneider A. A critical look at representations of urban
areas in global maps[ J]. Geojournal ,2007,69 (1) :55-80.

[4] OMeara M, Peterson J A. Reinventing cities for people and the
planet[ M ]. Washington: Worldwatch Institute,1999.12-31.

[ 5] IEA.World Energy Outlook[ R]. Paris: France,2008.1-12.



11

W 0 A0 T 0L 2 U BT T 5

2787

[6]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[18]

[19]

[20]

[21]

[22]

[23]

Satterthwaite D. Cities’contribution to global warming: notes on
the allocation of greenhouse gas emissions[ J]. Environment and
Urbanization 2008 ,20 (2) :539-549.

UN. World Urbanization Prospects: the 2006 Revision[ R]. New
York: United Nations,2005.33-54.

Betsill M M, Bulkeley H. Cities and the multilevel governance of
global climate change [ J]. Global Governance: A Review of
Multilateralism and International Organizations, 2006, 12 (2) .
141-159.

Bloomberg M M R. Inventory of New York city greenhouse gas
emissions 2005 [ EB/OL]. 2007, http://home2. nyc. gov/html/
planyc2030/downloads/ pdf/ greenhousegas_2009. pdf.

GLACH. Greater London authority city hall, action today to protect
tomorrow the Mayor s climate change action plan [ EB/OL].
2007, http://www. london. gov. uk/londonissues/environment.
isp.

ICF-International. Greenhouse gases and air pollutants in the city
of Toronto-Toward a harmonized strategy for reducing emission
[EB/OL]. 2007, http://www. toronto. ca/taf/pdf/ ghginventory_
jun07. pdf.

Baldasano J M, Soriano C, Boada L. Emission inventory for
1987-1996 [ J ].
Atmospheric Environment, 1999, 33(10) . 3765-3775.

greenhouse gases in the city of Barcelona,

Schulz N B. Delving into the carbon footprints of Singapore-
comparing direct and indirect greenhouse gas emissions of a small
and open economic system [ EB/OL]. Energy Policy, 2009. doi:
10. 1016/j. enpol. 2009. 08. 066

i Tl A, sk ER. [ PR 2R = AR RO 4 1
BOPHTREFE[T]. Bk 2 kR, 2008, 23 (1) : 47-54.
Eggleston S, Buendia L, Miwa K, et al. IPCC guidelines for
national greenhouse gas inventories 2006 [ R ]. Cambridge, UK:
Cambridge University Press, 2006.

UNFCCC. Greenhouse gas inventory data [ EB/OL ]. 2009,
http : //unfcce. int/ghg_data/ghg_data_unfcce/items/4146. php.
FE R AR KRNI A S, HRRIE R EZE A&
REVRAT5E . b R 2 A BT [ M. db . o R RE
27 AL, 2007.1-353.

EPA. Climate Change-2009 US greenhouse gas inventory report
[ EB/OL ]. 2009, http://epa. gov/climatechange/emissions/
usinventoryreport. html.

AGO, Australian methodology for the estimation of greenhouse gas
emissions and sinks 2006 [ R ].
Office, 2009.

EEA. EMEP/EEA air pollutant emission inventory guidebook
2009 [ EB/OL ]. 2009,

AU:. Australian Greenhouse

http://www. eea. europa. eu/
publications/emep-eea-emission-inventory-guidebook-2009.
Gurjar B R, Van Aardenne J A, Lelieveld J, et al. Emission
estimates and trends ( 1990-2000 ) for megacity Delhi and
implications[ J ]. Atmospheric Environment, 2004, 38 (33 ).
5663-5681.

ICLEL Cities for climate protection ( CCP) [ EB/OL]. 2008,
http : //www. iclei. org/index. php? id =800.

ICLEL Cities for climate protection: An international campaign to

reduce urban emissions of greenhouse Gases [ EB/OL]. 2008,

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

http : //www. iclei. org/index. php? id =1651.

Ramaswami A. Greenhouse gas inventory for the city and county
of Denver [ EB/OL].2007, http://www. greenprintdenver. org/
docs/DenverClimateActionPlan_P2. pdf.

ICLEL Inventory of New York city greenhouse gas emissions 2007
[ EB/OL ]. 2009,
report041007. pdf.

www. nyc. gov/html/om/pdf/ccp
ICLEL International local government GHG emissions analysis
protocol [ R].2008.1-57.

EPA. Emission inventory improvement program technical report
series [ EB/OL . 2009, hitp://www. epa. gov/tn/chief/eiip/
techreport/.

EPA. Emissions factors & AP 42 [ EB/OL].2009, http://www.
epa. gov/ttnchiel /ap42/.

Decker E H, Elliott S, Smith F A et al. Energy and material flow
through the urban ecosystem [ J]. Annual Review of Energy and
the Environment, 2000, 25(1) :685-740.

Ahmad N, Wyckoff A. Carbon dioxide embodied in international
trade of goods [ A]. In: Technology and Industry Working Paper
[C]. Paris; OECD Publishing, 2004. 1-66.

Peters G P, Hertwich E G. Post-Kyoto greenhouse gas inventories ;
production versus consumption [ J ]. Climatic Change, 2008, 86
(1):51-66.

Wiedmann T, Wood R, Lenzen M, et al. Development of an
embedded carbon emissions indicator [ R ]. Sydney: Stockholm
Environment Institute, 2008.

Wang T, Watson J. Who owns China’ s carbon emissions[ A .
In: Proceedings of the Tyndall Centre for climate change research
[C].UK:Sussex, 2007.1-7.

WBCSD/WRI. The greenhouse gas protocol [ EB/OL]. 2009,
http : //www. ghgprotocol. org/files/ghg-protocol-revised. pdf.
ZRE, MRS, BRI AK. Al i MR B B O A B
HEJE[T]. MUERB £ HE 2, 2007, 22(10) : 1076-1080.

EPA. Inventory of U. S. greenhouse gas emissions and sinks:
1990-1997 [ EB/OL ]. 1999,
climatechange/emissions/downloads06/99 CR. pdf.

http://www. epa. gov/
Ramaswami A, Hillman T, Janson B, et al. A demand-centered ,
hybrid life-cycle methodology for city-scale greenhouse gas
inventories[ J ]. Environmental Science and Technology, 2008,
42(17) ; 6455-6461.

Dhakal S, Kancko S, Imura H. CO, Emissions from energy use in
east Asian mega-cities: driving factors, challenges and strategies
[M]. Honolulu Hawaii: East West Center,2004. 1-200.
JREDG, AR H, T DR SO O g AR T
MECM. dbst s b Al AL T AL, 1999, 1-121.

FWT, ZAr. BT REUR I AR YR B R = AR )] B
WEER2E, 1996, 15(12) . 15-17.

RN, Sz . b Al A R HE T A A Tk 0 A Y
[J]. B¥#g3RERl2E, 2003, 22(11) ; 836-839.

K, X 2L, BRER R, S AU TR = A HE R 5
(2005) [R]. db . dbatii BRI RL 30 58 e , 2008. 1-183.
West J J, Osnaya P, Laguna I, et al. Co-control of urban air
pollutants and greenhouse gases in Mexico city [ J]. Environ-

mental Science and Technology, 2004, 38(13) . 3474-3481.





