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Dynamic situation combination decomposition model of
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Abstract: The existing urban traffic structure was analyzed. The motor vehicle population, 100-
kilometer fuel consumption and annual driving distance were taken as influence factors, the rate
of influence factor was introduced as parameter, and the dynamic situation combination
decomposition model of urban traffic energy consumption was set up by using logarithmic mean
Divisia index (LMDI) model. Based on the change conditions of 3 influence factors, 12 situation
combination modes were designed, and the change trends of urban traffic energy consumption
under different situation combination modes were analyzed. Analysis result shows that the
maximum increase amount of total energy consumption is 1.749 2 X 10° t standard coal, the
energy consumption rates of 3 influence factors are 91.79%, —9.57%, 17.78% respectively.
The minimum increase amount of total energy consumption is 5. 506 X 10° t standard coal, the
energy consumption rates of 3 influence factors are 128.10%, —52.34%, 24. 24% respectively.
Based on the increase speed of motor vehicle population, the 12 situation combination modes can
be divided into 3 schemes such as low-speed increase scheme, middle-speed increase scheme and
high-speed increase scheme. The maximum increase amounts of energy consumption for 3

schemes are 8. 702X 10°, 1.309 7X10°%, 1.749 2X10° t standard coal, the minimum values are
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5.506X10°, 9.408X10°, 1. 345 5X10° t standard coal. 3 tabs, 5 figs, 15 refs.
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PR PA B EAHMFER | TR

A ZH e
1 100. 98 —20.09 19.11
2 85.42 —16. 99 31.57
3 128.10 —52.34 24. 24
4 104. 06 —42.52 38.46
5 100. 66 —13.53 12.87
6 89. 66 —12.05 22.39
7 117. 40 —32.42 15.01
8 102. 70 —28. 36 25. 65
9 100. 51 —10. 48 9.97
10 91.79 —9.57 17.78
11 112. 99 —24.20 11.21
12 102.09 —21. 86 19.78

B4 O 12 Ffeil Sl S AT 2015 4F 3k i £
REFECLH At H, R T LUE h, BAR 12 Rl
SAGHEAR 3 AR H R KR EEL LN
o, T T 53 S REFE 20 2 sl B k. IR AE H &k |
Tho AT LS B T 52 3 S RE AR B I 20 2% SR 2 A
EIERE S G ITAS

450 - W2010F SAeHE O REFEME 22015 B hEFE

HEHE

300

7

150

R FE/ 7 W

15 5%
4 AR
Fig.4 Energy consumption distiribution

K5 AR SRAEAT 3 A0 R BEAE sTik
R REAE TUIR B 1 A2 AL OC R LA

M3 AT P 2R TRk R B AR AT LUR AN TR
S LR 2R B A G 5 45 5 3 A x T 52 T RE R A
LAY SRS 25 E R (A 1PN <E N e ¥ &}
) DT R A 2 T ) B A NS L T 2% HE AR TR
R EIHEH AT AR TR R M A R T R
A U B IR T A2 T R AR Y B R, T A B AR N
AEAT I B0 REAR S A TTBR BN . SR 3 R T
M BEFE N K /NS RA S, BB RN
55. 06 J7 MibR fESE  H 3 A 52 PR &R Y 5T kB AN 2
[ TR GRS . W RHE . 72 RMmFER

=
&
& 2
g ®
2=
5
qm

F5 =R R A RERE TURR 5 ik i

Fig.5 Energy contribution rates and contribution

amounts of 3 influence factors

REAE TTMR RN —52. 3420, N AT A 4L & Fe ik Ml sh
FAEEREMAERE TR R N 128. 1%, T A4l &
IR iR s ARAT B LR A REFE DT RO 24. 24 %, HEZE T
AAGHHE . 5 10 2T AR K2
16 S dl & RBERERS By 174, 92 J7 MR L 2
1550 3 19 3. 18 £%,3 AN 52 e PR 22 11 BT ik 2R A AN J2 W)
B F i m RS . W 4l A b, | A B FE 1Y RE
FETTHR N —9. 5700, R BT A 41L& b die e s BL3h 4R
B MRERE TTER %0 91. 79 %, AR AT Bl LB 1 BE KR
TUHRR N 17. 78 %0 . Y HEAE BT B 4L A 1 ]

Fr R YE BIL 3h 22 AR A 10 1 1 18 14715 o Kl
30012 FiE R A IR R 3 RIK TR, H 1k
AR T 5 B 5 1~45 58 2 o h g K Oy
2RI R 585 3 I K &L BE 5 9~
12, 3 2857 ZE Be #6728 4k i J5c & i 4 3 Dy 87. 02,
130. 97 .174. 92 J7 Wi 7 i B, &2 A (8 43 %1 A 55. 06,
94.08.134. 55 Jy i bR ffE M. M r Brh Wi
87. 02 J7 Wi b o BE CIF 5% 2) 55 op 3 5 8 b 1Y S IR E
94. 08 J7 MikR HERE (I 50 7) 25 5 I A K il o v
B e 130. 97 JT bR MESE CIE 5t 6) 5 sl 28 v
MR AIRME 134, 55 JTMiARERE O 5t 1D ZF AR,

25 B AT AROR T 238 R AR R R S K L I
B R BN WL R AT A LI RE RN AR AT 3
AR 3 A R S R e . AR A I R
3,3 AN 52 ) R 2 0K 3l 1) BE FE DT Rk iR 5T kR AR fk
AL F [ AR AR S . 23K B I T A 4T RE Y H
B B T4 AL 3 A AR A A AR R 0 AR A
R RFEEA AR ASH . AL HEA S
b F R BB AR W A

4 % iE

(D3 228 REFE R 2 I ZR 2 . 5 T LMDI



\

100

>‘\

R

I £ ¥ R

2013 5

ARG B AR R AT ARk 2 3L
[7i) 22 A Xof 38 7 523 BEAE 1 SR EE o o TS R AT L)
O RSB 0k T 53 1A 2 S i 3t O 0 2 AR A0
(V5% sg il REFE A fb ALl 4 PR A B IR ¢
St 2 BRI DR 25 A% LR S RE FE Y K A
A T 22 B BIL 8l 4 DR A B 38 4 M B2 ) /D i
A 0 5 AF 7 8 LR X REFE 3 K R i A 3L (R R
R T RS RS 2 A IR A X B e i R,
P O REFEHE K 2 A S W K S A T
(3) 3T 22 3 RE AR A2 AE 2 22 A 52 ) DY 3R L[] A
GRS A R YA R H R H A 4
AN PR 2R REAE BTk AN 5T MR R AL AL I AL T R 22
ARPCARAS o ROK B K B 3 i S 1Y B Y H B B
FA R PR 2 A SO0 TSR R I S R D R
LA P SR o SRy I BT 20 T A () PR R 2 )RR
FE RS A SCTENG s AL P OF R 5 BN T HL 3) %
PRATHE B KR 2257 R SER AR ST AT 5T

5% k-

References :

1] wdtv. 1980 AR AL 3 [ 47 D ok iy i Bt AT R A 20 7 L0 .

iﬁiiﬂfﬂklj'%‘ﬁj,ZO()S(S) :71-75.
HUANG Jian-zhong. Analysis on the characteristics of resident
trip in Chinese mega-cities since 1980’s[ J]. Urban Planning
Forum, 2005(3): 71-75.
2] sk Wl 35T LMDI 43 75 i 9 b [ 45 R I % 38
REPIEFEWFELT ). db e K2 %4 B AR R, 2010, 46 (3)
483-486.

ZHANG Ming.,

(in Chinese)

MU Hai-lin. Research on the change of
motorized passenger transport energy consumption in selected
Chinese cities based on LMDI method[ J]. Acta Scientiarum
Naturalium Universitatis Pekinensis, 2010, 46(3) . 483-486.
(in Chinese)

[ 3] ZHANG Zhong-xiang. Decoupling China’s carbon emissions
increase from economic growth: an economic analysis and
policy implications[ J]. World Development, 2000, 28(4):
739-752.

FAN Ying, LIU Lan-cui, WU Gang. et al.
intensity in China: empirical findings from 1980-2003 [ ] ].
Ecological Economics, 2007, 62(3/4): 683-691.

VINUYA F, DIFURIO F, SANDOVAL E. A decomposition

Change in carbon

analysis of CO, emissions in the United States[]J]. Applied

L6]

L9]

[10]

[11]

[12]

[13]

[14]

Economics Letters, 2010, 17(10): 925-931.

ANG B W, ZHANG F Q. A survey of index decomposition
analysis in energy and environmental analysis[]J]. Energy,
2000, 25(12) . 1149-1176.

ANG B W. Decomposition analysis for policy making in energy:
which is the preferred method? [J]. Energy Policy, 2004, 32(9):
1131-1139.
SORRELL S, LEHTONEN M, STADLETON L, et al.
Decoupling of road freight energy use from economic growth
in the United Kingdom[]J]. Energy Policy, 2013, 41(2):
84-97.

BALEZENTIS A, BALEZENTIS T. STREIMIKIENE D.
The energy intensity in Lithuania during 1995-2009: a LMDI
approach[ J]. Energy Policy, 2011, 39(11); 7322-7334.

2B WESE PR ERE R IR T %0 2 AR TR A oK AR
R B Z LT WA K 2E 24 B RB R, 2008,48(11) ¢
1945-1948.

LI Zheng, FU Feng, GAO Dan. Decomposition analysis of
motorized passenger transport energy demand changes in
selected Chinese cities[ J]. Journal of Tsinghua University:
Science and Technology, 2008, 48 (11): 1945-1948. (in
Chinese)

TEZAE. BT LMDI i L i i e U5 9% 6 ik 923 43 L .
P8 5 9 .2010,20(5) : 143-146.

WANG Hong-tao. Logarithmic mean divisia index model and the
carbon emission mechanism of energy sector in Shanghail J].
Resources and Environment, 2010, 20 (5). 143-146. (in
Chinese)

SRAAEN. A6 5t b T A2 3 fE R A SO HE R e BT .
YR T 2838 . 2010,8(3) :58-63.

ZHU Song-li. Comparison of transportation energy consumption
and greenhouse gas emission between Beijing and Shanghail JJ.
Urban Transport of China, 2010, 8(3): 58-63. (in Chinese)
SO PR X 38, 45, b I 5250 3 Hi A8 U5 T FE K I 43
5430 0)]. 385 i R 5 T 515 B .2010,10(1) . 22-27.
JIA Shun-ping, MAO Bao-hua, LIU Shuang, et al. Calculation
and analysis of transportation energy consumption level in
ChinalJ]. Journal of Transportation Systems Engineering and

Information Technology, 2010, 10(1). 22-27.
EOM J Y, SCHIPPER L.

(in Chinese)
Trends in passenger transport energy
use in South Korea[ J]. Energy Policy, 2010, 38(7): 3598-
3607.

ANG B W. The LMDI approach to decomposition analysis: a

practical guide[J]. Energy Policy, 2005, 33(7);: 867-871.



