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Study on Greenhouse Gas Emissions from Urban Waste Disposal System:A Case

Study in Xiamen

YU Yang'?, CUI Sheng-hui'*, LIN Jian-yi'*, LI Fei'”

(1. Key Laboratory of Urban Environment and Health, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen
361021, China; 2. Xiamen Key Laboratory of Urban Metabolism, Xiamen 361021, China)

Abstract: Waste disposal is one of the sources of greenhouse gas ( GHG) emissions from urban human activities. According to the
method recommended by IPCC Guidelines for National Greenhouse Gas Inventories 2006, a calculation model was established to assess
GHG emissions of waste disposal in Xiamen. Then GHG emissions from waste disposal in Xiamen during the year of 2005-2010 were
estimated, including solid waste landfill, solid waste incineration and wastewater treatment. The results showed that total GHG
emissions quantified in carbon dioxide equivalents ( CO,e) from waste disposal was 406.3 kt in 2005, and increased to 704. 6 kt in
2010. Because of the improvement of wastewater treatment process and rapid increasing municipal solid waste ( MSW ), the main
source of emissions was from wastewater treatment turning to solid waste landfill. GHG emissions from solid waste landfill accounted for
about 90% of total emissions from solid waste disposal process in 2005, and the proportion decreased to 75% in 2010. GHG emissions
(quantified in CO,e) from waste water treatment reached the highest value 325.5 kt in 2007. Chemical raw materials and chemical
industry have been the highest CH, emission industry during 2005-2010, which accounted for more than 55% of total CH, emission
from industrial wastewater treatment.
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Bt IR T AL AR ) R R, NI 231 Bl A 1Y
THAARRR(CO,) . HBE(CH,) . FABWA(N,0) iR
FAMHE R RN i T Rk AR . F
3T 74 7 A e B SR T A RN T | G
3T AR 7 MR T ¥ K s s . Har,
ERRAERPIE K BN 100 2t-a ™" 2Bk TR S
PIRb BB CH, 292 000 J7t-a ™" ~7 00077 t-a "%,
PISEE R 6], 2006 4F-A: 16 S % I = CH, #2A
B CH, B 23% |, 1 3k 7 A= 16 S 3 b B
CH, HEE AN SR, VT b DX AR 15 57 3 S 7
AR CH, 125 B X 38, CH, HERCGE B 19% , UK T
AL IE S CH, HEBCR" L BeAh, Tk b B
WAL CH, . N,O S8R =AM AR, FREW TG K E

B FH /K 2 () 3 R g i, e 20 22 70 AR
146 {2 m® - a~ '3 2010 4EAY 620 /2 m® -a ™" | &K
AR T AR A, 3R — AN R T U R 1 IR = SR R AR
%%[IZASW .

] PN b2 3 6 1 3 Ak B R = SRR B
BT TR A AL, H AT, X% 57 s
(%) CH, HERCT 5 J7 v £ B35 ) ) A B f G it
SRR 2 RN o GE i BRAR R 1 7 Ak PR
B ATREF= AR CH, 1, T ) 77 2# A58 ) A A5

Wi BHEE: 2011-11-19; {&iTHHA . 2012-02-21
E£WA . HEKAKRPEI AT H (71003090 ) ; LR 25 HAT
AP R 15 28 2% (201009055 )
EERIN: THE(1986 ~) 2 Ai-L0F 584, B T7 10 R
H 53T HLR] , E-mail ; yyu@ iue. ac. cn
w3l THIE R A, E-mail ; shcui@ iue. ac. cn



9 14 THRAE TR S A BRI A OIS UL T A ] 3289

R SR CH, AT X T
AR B 2 SAARHE R BT BT 3 TR
F B HE T 53 3 DA B 55 [ 4 o 0 36 R sk R 3 5
UYL BURIRI SR AL L T 2 5123 (TPCC) & A )
FE Z = ARG SR A5 R 2006 BL45 T & R =S
RHERO T 5 OB BRI T R e A 3 R =
SAMRHER R R D Y. BN EL TR IPCC
] 5% 1 AR R ANRR BT e A = S HE TS
e ST (EMEP/EFA) BB T 4045 1 3R M4k B30
10 GHG HERCE L, 185, 2y | Jbat S8tk
P15 4R B A B AT R B 4 1Y GHG HE O
BRSO ABES R , B % T
IPCC [E 5 3 SR 46 p AR I 48 R = <R
TR R T T R SR S A E T TR
By . Tl & RE s, #lsr T T AR I 5
A B RS K A B ) TR SR HE O T SRR A 5
T 2005 ~ 2010 4% 734 b 22 A9 I = AR HE
JCEE AT R SR T T ARRRA T A A PR AR AR | I
3 T B HE O SRR SR S . S 4b,
e s b B A v T B AR IR T AR
HLBE , A A A DR AN A R S W A B B R
BT HAEA A S — , WA, BAE
38 T AR HE T B G i v L T 2 Rl HE 1
ARRIETR T AT AL TR, D IR 43 AN A9 A AR 5%
AL

1 AREHR

JEI T HbAL 118°04704"E | 24°26'46" N, {if T3k
L 7R P T T, TR M | SRR, i £ i k.
SR AN 565 km® MU AL 390 km® .
FTH 6 MTBUX Ay ph A X | 350 BLIXC ARG %, 5
SMUFEIIRIX | RSEIX, [MZ X M X, 321 4
firiE 15 M. BEEAS | Ui e =TT
R 3 M H ISR, 2000 4F JE T AR 0 B0
FEA RN 215.3 kg (a- N) 71,2010 Ak F 414.3
kge (a- A) P00 T 2008 4F DL A%
FEY AR T U AN B SR BRIT IR AT AR
ALFR 2008 AFA IR B e A LT B L2009 4F IE S
A, R T A 1S B 5 e A v EAT AR
ARFR TIEIRAL IR LU 54T 5 80% AcAy. I TTHTE K
HEk R 4, 2005 48 4217 HE K K B it 17 203
T t,2010 43 %524 366 J7 t, W EIAF] 41. 6% , 41l
BATHTG KA PR B AR 7 B A 11 .

2 HERESHERZE

AW LU T AT B (B RB X AR A ) Sy
M B B AL 2005 ~ 2010 45 1] 17 [ {4
JE S AL B (LS I T AR R BT R fa ke
R | 15/KT50R) | ARG TS AKARE] | Tl Rk Ab B
R A GHG HERL. o TR 1T Tl 2 559 D5 4
ILEAFIFHIE 95% L b, IT SR /2353 100% |
Tl A 5 43 Bt A 6 by e — [RIAL B S TE B ST, R
FEARMF I A T A TG B . ST AR A
TG 8 A G — BRI 12 R G0, BRI 706 AR
A TR E AL PR GHG HEH LA &8 KA be iy Jr it A 7
R A3 30 7 A= RS FT S E D S b AN B 7
N iR MR L
2.1 BdEkiE

A B Fr 4 O GHG HE O A% 8 s B £
TR AR s O | T5 RO | Bk A
JEFEH) (MSW ) 2 R A7 . S Dl o ) )
T 2S5 PAL VAR 3R A [EAE 7 58 be GHG HE
I A T e R AP 5 I T 2 T A S
fak R s, BT RS, TSR BE e it e
I I TSR AR R 1T K 55 R R AR 3R AR, N 4R
PEWCH SCHR[22 ] 5 PR7KALEE GHG HECE THE i
Bl A T IS KAV B | 5K BT AR A
P HEASREA I R T & AT (OB 8
NI Z A AN P =2y i S B AN s P AN - 93
il ol 55 B 1T T Tl 35 Y U A e 5 Y 35 AT
) HETBOR K B A L L LA S b Ak 3 R A
AP BUA SCER[24 1, 4 Tl A7k CcH, &
TE - S AT S A5 2R T SCHR[ 18,25 1 #HEFE Y
B (H.

2.2 EAE
2.2.1  [ERE ST

AR SR CH, 1Y B2 — | B
UG B S R B, CH, HE R R 2 B K
i F =R CH, AT DA RSO F & H, HEcE: =
PR Z 2. AR IPCC B 4R = ik
T HLFE R 2006 HEFEM)— B sh I8 (FOD) J5 ik i
D57 8T g S HECA A 3 0k R AR ) BTk i
[T 3 IR A 1997 4F IE B A, BRI
G35 1997 AF LI g 50 O SOBAR A TR0
TR AT FiR.

(1) DOC FInJREff DOC TR



3290 EZ

B 3B

DOC = Z(DOCixWi) (1)

DDOCm = W x DOC x DOC, x MCF ~ (2)
X, DOC S MSW A] [ fit 45 HLBK /9 & 43 LB
DOC, 415> i Hal A LR A & At ™ W, oh
KLY B B 4 e DDOCm Sy BEHE 37 fir 2R
AR DOC Bt ; W oA IHI R R 524 B
H; DOC, An[ 4 DOC ], B 0. 5; MCF ly 2
FUREO A S5 iR CH, B1EH T B 1. 0.
(2) CH HFCR I
DDOCma, = DDOCmd, + (DDOCma,_, x e™)
(3)
DDOCm,,,,,.; = DDOCma,_,; x (1 —e™) (4)
Egyy = (DDOCmy,,. » X F x16/12 = R;) x
(1 -0X;) (5)
o, T I SAEAY ; DDOCma, A T AR K [E K % 37
Y B F 58 (SWDS) 2% DDOCm; DDOCma,_, 4
(T - 1) FAEZR AR DDOCm; DDOCmd, K T 4F
Z M F SWDS 4§ DDOCm; DDOCm,,,,. K T 4F
SWDS 43 DDOCm ; k A [N H 5 BUE R 0. 17
E 3 TAHEHE CH, 5 F OB A AR i
CH, LB, BL0.5; R, R T4ERNRAY CH, &5 OX, N
T R A LA+ B 0.
2.2.2  [EHAE b
[P 1A P 7 6 A, B rh 3R AL RN B ARG P
g3, Hor | 88 KAMRpe 2R X AR AR TG B, 2
A CO, By HEL, A D CH, . N,O HEik. R4
IPCC [H 5 % S HAE i 2006 HHHER 1Y IR %<
RAZTE 28 38T P 540 b 38R 43 AN A 3 AR L 1 3
RS FFAEVEY B 58, DR GRS FF S5/ 0 10 35 e AN 4
VNN NN oo
(1) CO,. CH, . N,O HElR I
Eq, = > (SW, x dm, x CF; x FCF, x

OF,) x 44/12 (6)
A, Eqo, A COHlFT I s @ 3L 88 KIRGE R 724
AL AT AR 520 | FERE S . BRI IR FE
Y. 15oKT50E ;s SW, R BEAL B RS RHARE Y 18 A K 74
AL R dm, A SEALECER RIRGE IR S i h
TP E ™ 5 CF, o i 8574 T 50 sk e
BN FCF, 2k i JER 35900 W R0 e Bk 1) 25 v 7Y
L] s OF, Sy i REEST3E by AL 7
E > (IW, x EF,) x 107 (7)

i

:T‘KIEP 9ECH4/N20ﬁ\7 CH4 ﬁ NZO E"Jﬁl;ﬁii; IW, j‘j%’f’t

CHy/N,0 =

S MR AR SE 2570 i (L EBF, i 289
i e e 3 S R Sk A 4 SN 13
FEY RSB AL I B E Y SRR S
BT RS L 15 KI5 .
(2) BRRIEBIEF Y w5
MSW, = P x P, x MSW_x B, x365x 107
(8)
2, MSW Ay 08T 1 4 12 57 ) i R A Be i) S it 5 P
MANE2 P BRI S T L], BUE Ry
AN R MSW, Sy AB) 4 H 5%
Wit B, AR FEY) 5 R 5 40 B
Y L.
2.2.3 JEakabEg
KA 2 IR A A BB AL 8 2338 1l CH, HF
T, i 23 1 N, O HERL, K CO, HEBUR A= 1
AR HER S . N, O HERE AT BT AL B
TLREHERL , S0k B K HE A KGE | 599 20 v 5 7 A
PTREHERL. SR IPCC R RABOE , 27K b 28
N, O HEBGHR 43 15 B Ay 5 8 7K Ak B AR Y 1]
e N,O HEkaE. KA TR AR . Dol /TR
AU ALFE (CRUSEE ), AT 28 T KA I8 A TS K Ak 3
JAEP AR ARBFFORAE AL B TR K A
WK AR BT AR a Ab 3EL ) Tlb P K AR
HHEARXMA(9) | (10).
(1) G5 KAL S CH, HFK
Ecy, = (TOW x EF) - R (9)
EF = B, x MCF (10)
X, E oy, WA TS KALIE CH, HEBCE & TOW
THPARD R AT IS KDALY B EF O CH, HF
AT R A ARGy CH, IR B, 48 & K7™
CH, € J1 (CH,/BOD) , B 0.282 kg-kg™''*'; MCF
5 CH, BIEHT 50 165,
(2) TAPE/KALFR CH, HETK
Ey, = > [(TOW, - S,) xEF, -R,] (11)

AW, By, N CH, HECE; @ AR B Tk A7l
TOW, K i Tl K ] B A DL S &, T T
MK i AR B s, — 3 o0 ik A AR T 15 KA T A
g0, KT AL TKE B HEEHEARE RS, AA
FEELEITE, TOW, fHR 4 Tl A7 Mk P 7K 5t Hb
AR AR COD & 5 HEHEA AR COD 2
RS b Ak A5 8 7 235 B 0 A HL
EF, i il R KA B CH, HER A T, 1 E A X
@ (10) > R Ay i £l CH, [l



9 14 THRAE TR S A BRI A OIS UL T A ] 3291

(3) JE/KALFE N,O HETik

Ey,o = Ny x EFy x44/28 (12)
Ni = (P X P, X Fyp X Fyox_cov X Fixp_con) = Ns
(13)

K1, By o N N,O WAk s N, 935k b i A
By BF, WK N0 HEBEIR T 44/28 kAL 2
B POANIURL P, AR AR PO RE R
FNPR%%HEqﬂﬁ@%’Eﬂ 0.16; Fyoncon j\j)"ﬁ]}(ﬁj
AAEIFESR PRI L1575 P 3D
FCE T /K 28 5 1 Tl i Il 2K P i R R A
TH 125 5 Ny AR YR 5

3 HBRE5HM

3.1 [EREE FE AL B R 2= AR HE R A B
JEI T 2005 ~ 2010 4300 117 A= 1 57 3% Al 43 A8 1k
WE 1 PR, BT A 0 B3R Ay b B AR BT
LA K ,2005 4F 4 S 58 1Y 38% Z2 47,2008 4F ik
B, TR 67% , 5 A AS TR FE B ) R %
2010 4E AT LI FRER 40% Ao h. 4@ . 1 . 3%
SR U IR, =8 Z RS B 5% .
YRS AT [ 3T 7 HL A, R 2005 4F Y 5% 1K
22010 1Y 12% , of UL 1] T A= 3 47 3009 TR Ak v
O B4 B4 0¥k DR

O&E Wy 8492 ORI B HA
100 o

e Frr P rm]
A B B -
=S [ =
8o b P H

A

% P

o o7
01 I SO I 10 %

40

20 |

B A3 (R T P o5 J3 B 43 /%%

2005 2006 2007 2008 2009 2010
0

12005 ~2010 27 &£ EHIRA S

Fig. 1  Composition of Xiamen’s MSW during 2005-2010
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Table 2 GHG emissions from wastewater treatment of Xiamen during 2005-2010
25 2005 4F 2006 4F 2007 4F 2008 4F 2009 4F 2010 4E
o %5 3.5 3.4 3.6 3.6 3.7 3.8
CH, HERi/kt AR
Tolk K 6.9 7.1 11.9 7.7 6.9 6.5
N, O HEC R/t 0.1 0.1 0.1 0.1 0.2 0.2
A (LA CO, e it)/kt 218.4 220.5 325.5 237.3 222.7 216.4
14 120 8
1 COHit &
2T CH.Hi R 1 100 =l
ol sEsR g
= {8 = X
2 gl = 0 4 | = AR R AL Sl
& {60 X E | mmmahiok
= Of | I Ly
o4l o140 g S S bRl 38l ;
e - £ 420 0 : '
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i . g
B3 2005 ~2010 E£EIH I EKAE CH, HIERS T

E2 EHEFEFYLE CO,. CH, HHE

Fig. 2 CO, and CH, emissions from solid waste disposal
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Jios. A2 Rk KAk 2 i il 38l A 2005 ~ 2010 4F
— EE CH, HEBCE 5w 09 7=, 5 Tl % K b 28
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Fig. 3 Industries of high CH, emission from wastewater

treatment in Xiamen during 2005-2010
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Fig. 4 GHG emissions from waste disposal in

Xiamen during 2005-2010
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