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The characteristics and influential factors of direct carbon emissions from

residential energy consumption: a case study of Lijiang City, China
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Abstract; Human activities have increasingly contributed to the total carbon emissions in a considerable portion in
contemporary society. Energy consumption of each family, which is the basic unit of our society, is one of the most
important sources of anthropic carbon emissions. Studying family consumption characteristic as well as the resulting carbon
emissions pattern is of great significance for the fulfillment of the low—carbon strategy in China. By conducting a systematic
family survey and panel data collection, a detailed inventory on energy —caused carbon emissions from rural and urban
households in Lijiang city was exhibited. The divergences among different households, and related socioeconomic drivers
were analyzed. The results showed that: (1) The main type of energy consumed by urban families was electricity, with
liquid gas and coal as subsidiary, while the main type of energy consumed by rural families was firewood, supplemented by
methane and electricity. In rural areas, the annual average carbon emission from firewood consumption was 4051kg per

family , which accounted for 83.66% of total carbon emissions. In urban areas, the annual average carbon emission from
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electricity consumption was 1280kg per family, occupying 83.4% of the total. (2)The amount of family carbon emissions
in rural areas was much higher than that in urban areas due to different energy consumption types, while the carbon
emissions factor of firewood (1.87 kg CO,/kg) is much higher than the marginal carbon emissions coefficient of electricity
(0.7134kg CO,-kW™*h™"). (3) Household carbon emission in rural areas was significantly affected by family size, family
income and education level. The enlargement of family size increased the household carbon emission by raising firewood
consumption. Improvement of family income and education level promoted the use of low-carbon energy instead of firewood,
which led to a decrease in carbon emission. (4) Household carbon emission in urban areas was significantly affected by age
structure, education level, family size and housing area. The increase of the factors would lead to the increase of electricity
consumption and the resulting carbon emission. (5) Necessary policies and regulations could be implemented to reduce
family carbon emissions and included enlarging the covering area of “ Home Appliances to the Countryside” policy,
especially for remote rural areas, increasing family income by implement supporting policies, and raising environmental

awareness of farmers by more education.

Key Words: residential energy consumption; carbon emissions; social questionnaire; stepwise regression
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F1 RERBHRERELREREHE

Table 1 Consumption amount and proportion of each type of energy in rural and urban area

s F R LAl %

RETRIS Y Amount per household Using proportion of energy
fype of enerey FHt 71X i %
H, Electricity/kWh 513.93 1585.11 100 100
WALA Liquefied gas/L. — 47.25 — 92.17
ALE Firewood/kg 1812.33 — 100 —
5T Honeycomb briquette/kg — 26. 14 — 36.52
B Biogas/m® 258.73 — 48.04 —

K2 BEEREKEFHBRHN

Table 2 CO, emissions per household from each type of energy

AT ﬁﬂjﬁﬁ‘ﬂf:j;*‘f Rural area ﬁiqﬁi}%ﬂi:ﬁkﬁﬂz Urban area

fape of enerey / (kg €O,/a) % /(kg CO,/a) /%
i, Electricity 367 9.06 1131 88.36
AL Firewood 3389 83.66 - -
WAL Liquefied gas — — 83 6.48
55 1% Honeycomb briquette — — 66 5.16
JHX. Biogas 295 7.28 — —
A1t Total 4051 100 1280 100

2.3 EmEEST

N T ERAST IR XSRS BE 5 B RE IR RRHE 0 B2 PR 28 AT 93 31 5 AT 4% X I R e 2 B BB IR 9% 5 | ke
A HE I, B 437 25 728 i XA AN 5 BE AR S 11 2 N TT DX R B L R T 2 AR 1 52

AL (3) W REEA B IEAT T B A BUH R REE 25 R 3 3 fin, MEIESE SR, I 2
TRER T HBEERBE ZBEW AR K 3 A i HEBR T4 Dy e AR RAF IS 5 P2 o, e IR 0 3 A8
HAY B E KN T 0,01, AR b X SR A SE T S BRHER A £ ER R R 2
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Table 3 Influential factors of direct carbon emissions from rural household

A EVEES FRifEiRZE A EVEES PR 22
Variable Coefficient  Standard error ~ Variable Coefficient Standard error
HHL Constant 2.788 0.333 FBEFBE Family size 0.544 0.051
FEEWA Family income -0.794 0.130 #HH K Educational level -0.098 0.029

R? 0.716 1 K Significance level 0.001

{E 1 House square — AEWS S5 Age structure —

JE X — SR A S AR T RE S « (1) ZEAAS HBIX | 202 B9 N 100 B 84 i 2 X6 A Dy 3 M 2 8 I A A S
BB R XUE N, A M X, FRIEE R P H 0 T A A2 S 855 sl B3, e TRR A ) E AT R, AT
H T IO 3 233 A & AR IR B XA AT PLSGE AT AR B B IR BE RO o TRIHTE AR A
DX, GRIE R A ST S e HE I B 52 0 LAt 5 (2) B KR A EHCE AP B de i, e e e
TG (AR R Sbe K ) SO I8 B AR B A (AN A L AR G AR b b 2 e, (o P P R e A U AR S 2
JBUBE ), ITTT 23 B Sl AR S A R, 1A, 0 T 2 B A A s T RS R U, 1l T AR SR AR AN S RE HY
P 2R B K AR | DN IR B T B R/ N 55 AR S A FAH S AN R X T AR e S5 A A o i, e T 0
RNEZZWRBENTE P AN AT — A (WA 1.2 Tio0/a) |, RIVE SBE B 51 b T3
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RO AN AT (ISR P 1. 46 S RIILBL) , TATHY SR T L 938 5 (4) A3 B TETRR 5 s ) 30 4
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Table 4 Influential factors of direct carbon emissions from urban household

At EVEES 3 PrfEiRZE AR EVEES 3 PrifEiR
Variable Coefficient Standard error  Variable Coefficient Standard error
8 Constant -0.372 0.112 AEIREEHY Age structure 0. 660 0.099

H /K- Educational level 0.051 0.008 FHEHUL Family size 0.069 0.022
£ 5 i B House square 0.002 0.001 R? 0.716 —
MK Significance level 0.020 — FEEWA Family income — —

T3 FIFR 4 AT LA« RBERUBD A1 2R KT PSR XA AT X 52 19 32 2L R IR i HE Y A i
EIREIA , FBERBIR Y I T WA XSRS e = R IR e HE SR | T 3 R AT T D TR M K g2
FHEREVRRIHEC, B0 T T X SERE B REIRAR A, i TR R ZRBE N 1 B8R 1 HG in 34 23 SR AR 1 R
PGSR P3G I, HAEAAT bl X 3 —I5¢ 2R T
3 4ig

KL L TAL WA ATT , i T E R AR £ 028 5 45 F4 A0 X 3 [a] (4 A= 15 2 25 5 R AT 5 3T
FHETCIE S TERE IR TN 2 S i i 2 R IR SR 4 A b XA ORI 22 5 o /R Sl 3 0 A DX 52 B2 BE BBl HE T3y
RUFISZIR R R BAESE 153 T LA T 4518 . (1) RA ZRBE ARSI % 7 Az 0 ilkc-HE i 58 BE Bk HE s ) 38 224 i 4
7 DX G2 HL BE TH DB HE IR 23 BE B HIE S 1) S A8 1 o, L e T AR S HE s 28 50 T F BB ) s Ptk HIR A 141
T AR AR SRy B RR IR A AR SEE P B HE BSCE /55 T T X B P B HE A, (2) ZRIEERBE BB |
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NN K B TR 52 B (o T HE il R BRI BRI AR S, T /D T AR S8 T8 SRk HE L, (3) AR R 25
1 B KV GRBE AR AT Do TR AR A0 T DX 52 I8 AL R T D Bk HE SO Sl 2 1 52 e, 5 722 o 1 185 I 2 ol K B 1
T RS 2K, DI I 5 22 L RE T 2 Ak HE TR

it 5 T VL T IR T A AR RN A 1 AR T R AR TR FH 68 T 2 e A 5 ) L T AR 1Y) 5 g VR e HE
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B, AT DA R B B XS A BT ST 27 BUR TG B 38 S KT £ BUR B i, (2) 424t
AL ER A R B 2 AR Z 2 WA, A ) AR W R, O X0 AR A T A0t %) A 5 2 Ak — S B9 AP M
(3) s X AT JE BB, 3w R PREE O AP B A T 22 iy fdt PR AR RR TR, Dl %of LLMR R A

http ; //www. ecologica. cn



24 1] EPFE A LT SERE RERERRHE R AE B 2 P 2 7721

References

[ 1] TIPCC. Climate Change 2007 ; Synthesis Report. 2007. http://www. ipcc. ch/pdf/ assessment-report/ard /syr/ard_syr_cn. pdf.

[2] WMO. WMO Greenhouse Gas Bulletin 2007. 2008. http://www. wmo. int/pages/mediacentre/press_releases/pr_833_en. html.

[3] QulJS, LiuJ, Chen F H. An Analysis on Characteristics and Solutions of GHG Emissions in Less-Developed Regions. Beijing: China
Meteorological Press, 2009 ; 20-22.

[4] Peng XZ, Zhu Q. Impacts of population dynamics and consumption pattern on carbon emissions in China. Population Research, 2010, 34 (1) .
48-57.

[5] Fan]J, Li P X, Liang Y T. Framework of final consumption oriented research on carbon footprints-new idea of research on carbon emissions
supporting the environmental diplomacy of China. Advances in Earth Science, 2010, 25(1): 61-68.

[ 6] Zhang Y, Qin Y C. Review on research of impact factors of carbon emissions due to direct household energy consumption. Economic Geography,
2011, 31(2) : 284-293.

[ 7] Kok R, Benders R M J, Moll H C. Measuring the environmental load of household consumption using some methods based on input-output energy
analysis: a comparison of methods and a discussion of results. Energy Policy, 2006, 34 (17) : 2744-2761.

[ 8] Weber C L, Matthews H S. Quantifying the global and distributional aspects of American household carbon footprint. Ecological Economics, 2008 ,
66(2/3) : 379-391.

[9] Kenny T, Gray N F. A preliminary survey of household and personal carbon dioxide emissions in Ireland. Environment International, 2009, 35
(2):259-272.

[10] Norusis M J. SPSS Statistics 17.0 Guide to Data Analysis. New Jersey: Prentice Hall Upper Saddle River, 2008.

(1]
[12]
[13]
[14]
[15]

[16]

[17]
[18]

Department of Climate Change, NDRC. 2010 baseline emissions factors for regional power grids in China. [2010-12-20]. http://cdm. ccchina.
gov. cn/ WebSite/ CDM/ UpFile/File2552. pdf.

IPCC. 2006 IPCC guidelines for national greenhouse gas inventories [ EB/OL]. http://www. ipcc- nggip. iges. or. jp/public/gl/invs1. html.
Chen J Y, Peng X Z, Zhu Q. Impacts of household pattern on carbon emissions. Chinese Journal of Population Science, 2009, (5): 68-78.
Hosier R H, Kipondya W. Urban household energy use in Tanzania: prices substitutes and poverty. Journal of Energy Policy, 1993, 21(5):
454-473.

Feng L, Lin T, Zhao Q J. Analysis of the dynamic characteristics of urban household energy use and carbon emissions in china. China Population,
Resources and Environment, 2011, 21(5) : 93-100.

Liu Y B, Wang M D, Yuan P. Family life cycle and consumer behavior research-development and outlook of global. China Management
Informationization, 2008, 11(4): 103-105.

Deaton A, Paxson C. Economies of scale, household size and the demand for food. Journal of Political Economy, 1998, 106(5) : 897-930.
Chambwera M, Folmer H. Fuel switching in Harare: an almost ideal demand system approach. Energy Policy, 2007, 35(4) : 2538-2548.

SE Lk

[6]
(1]

[13]
[15]
[16]

IPCC. SARAEAL 2007 ; £5A R4, 2007, hitp://www. ipcc. ch/pdf/ assessment-report/ ard/syr/ar4_syr_cn. pdf.

M, XUEE, BRASRE. KOR B XS SRHEBRAE S0 SR oE. dbat. KR, 2009 20-22.

SR, K. REA OSRGOS BRHER A 8. A EFSE, 2010, 34(1) ; 48-57.

B, 2V, BEEHL NI 9T 10 1 8 B A S —— S PR I IR S A i B HE ORI SR L. iR AL IERE | 2010, 25

(1):61-68.
et , IR, ZE AR RER IR ACY R R, BB, 2011, 31(2) ; 284-293.

R & M 3 AR AL R 2010 w0 [ DX 3 A 90 6 v 22 HE R . [2010-12-20]. hitp://cdm. cechina. gov. en/WebSite/ CDM/ UpFile/
File2552. pdf.

WRAEEE, A, KR8, RSO BRAEHCE 0 1 2SS BT. hEC AR, 2009, (5): 68-78.

MYy, X, TR, s RS SIRAD S SR E ST, PEAD - BHESE, 2011, 21(5) : 93-100.

XM, EIAR, 32F. FEAMAR ST T i —E bR e SR, b EEHE B, 2008, 11(4): 103-105.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.32,No.24 December,2012( Semimonthly )
CONTENTS

A bibliometric study of biodiversity research in China = «-eeeeeeeereneeeeeieiianane. LIU Aiyuan, GUO Yugqing, LI Shiying,et al (7635)

Effects of elevated CO, and nitrogen deposition on leaf nutrient quality of Fargesia rufa Yi «+ececeeeeeeereeeeaiiiiiii...

.............................................................................. ZHOU Xianrong, WANG Jianhua, ZHANG Hong,et al (7644 )
Airborne pollen assemblages and their relationships with climate factors in the central Shaanxi Province of the Loess Plateau:
a case in Xiaheimugou, Luochuan County —«eeeeeeerreeeeriiniiiiii. . LU Suqing, LI Yuecong, XU Qinghai,et al (7654)
Spatial and temporal change in ecological assets in the Yangtze River Delta of China 1995—2007 ««+ceceverreeerrerimaniiiaiiii...
............................................................................................. XU Xibao, CHEN Shuang, YANG Guishan (7667)
Evaluation and optimization of woodland ecological patterns for Qingdao based on the agent-based model ~— «-e-evrerereeeeeeeiieee.e.
....................................................................................... FU Qiang, MAO Feng, WANG Tianging, et al (7676)
Interactive mechanism of service function of alpine rangeland ecosystems in Qinghai-Tibetan Plateau «+eceterereeereeeeeeiiiiiiiiii..
.................................................................................... LIU Xingyuan, LONG Ruijun, SHANG Zhanhuan (7688 )
Preliminary evaluation of air temperature reduction of urban green spaces in Beijing — «+eceereeereneeeeeeiiiiiiiii
............................................................................................. ZHANG Biao, GAO Jixi, XIE Gaodi,et al (7698)
Resources metabolism analysis for the pulp and paper industry in Wuhan, China «-s«««eeesesereeemmmir
.......................................................................................... SHI Xiaoging, LI Xiaonuo,ZHAO Linjia, et al (7706)
The characteristics and influential factors of direct carbon emissions from residential energy consumption; a case study of Lijiang
City, China seeeeeeeeressmmmmmiiiiii WANG Danyin, TANG Mingfang, REN Yin, et al (7716)
Spatial targeting of payments for ecosystem services Based on SWAT Model and cost-benefit analysis «+eeeeerereeeeereeeriiiiii..
.................................................................................... SONG Xiaoyu, LIU Yuging, DENG Xiaohong, et al (7722)

The wind tunnel test of plastic greenhouse and its surface wind pressure patterns ««««eceeeeeeerereereniiiat i

.................................................................................... YANG Zaigiang, ZHANG Bo, XUE Xiaoping, et al (7730)
Population quantitative characteristics and dynamics of rare and endangered plant Davidia involucrata in Hunan Province «+«+eeeeeeeeee

.................................................................................... LIU Haiyang, JIN Xiaoling, SHEN Shouyun,et al (7738)
Phenotypic diversity in populations of germplasm resources of Rodgersia sambucifolia and related species —++eeeeeeereeerreeaiiiiiiiiien.

................................................................................. LI Pingping, MENG Hengling, CHEN Junwen et al (7747)
Effects of sand burial and seed size on seed germination, seedling emergence and growth of Caragana korshinskii Kom. (Fabaceae)

................................................................................. YANG Huiling, LIANG Zhenlei,ZHU Xuanwei, et al (7757)
Population-keeping mechanism of the parasitoid Dastarcus helophoroides ( Coleoptera: Bothrideridae) of Massicus raddei

(Coleoptera; Cerambycidae) in oak forest «:eeeeeeeeereieneiiiiiiiiin. YANG Zhongqi, TANG Yanlong, JIANG Jing,et al (7764)
Study of mingling based on neighborhood spatial permutation -------+-v-v--- LOU Minghua, TANG Mengping, QIU Jianxi,et al (7774)
Comparison of three regression analysis methods for application to LAI inversion using Hyperion data «-«-c-eeeeeemmeeeeimaiiaii..

....................................................................................... SUN Hua, JU Hongbo, ZHANG Huaiging, et al (7781)
Response of seed germination and seedling growth of Pinus koraiensis and Quercus mongolica to comprehensive action of warming

and Precipitation  ««+++sseeeeesrsnenre i ZHAO Juan, SONG Yuan, SUN Tao, et al (7791)
Impacts of water stored in sapwood Populus bolleana on its sap flux ---+----- DANG Hongzhong, LI Wei,ZHANG Youyan,et al (7801)
Dynamics of greenhouse gases emission and its impact factors by fire disturbance from Alnus sibirica forested wetland in

Xiaoxing’an Mountains, Northeast China «e«ceeererrerriin. GU Han,MU Changcheng, ZHANG Bowen (7808)
Different tide status and salinity alter stoichiometry characteristics of mangrove Kandelia candel seedlings —««-+-+ecoeeeeeeeeenciaeienennes

.......................................................................................... LIU Biner, LIAO Baowen, FANG Zhangiang (7818)
Effects of shrub encroachment in desert grassland on runoff and the induced nitrogen loss in southeast fringe of Tengger Desert  ------

............................................................................................................... LI Xiaojun, GAO Yongping (7828)

Community structure and throughfall erosivity characters of artificial rainforest in Xishuangbanna «««-+eceeeeeeeeereieniiiii..

.......................................................................................... DENG Yun, |[TANG Yanlin|, CAO Min, et al (7836)

Temporal-spatial variations of net ecosystem productivity in alpine area of southwestern China -«----seeeerrerremaniieaiiiiii.,

.................................................................................... PANG Rui, GU Fengxue,ZHANG Yuandong, et al (7844)



8008 A E = 324

Relationships between chemical compositions of Quercus species seeds and climatic factors in temperate zone of NSTEC — «--eceeeeeeeees

....................................................................................... LI Dongsheng, SHI Zuomin, LIU Shirong, et al (7857)
Effects of simulated acid rain stress on the PSII reaction center and free radical metabolism in leaves of longan — ++e+eeerereeeeereeeennes

............................................................................................. LI Yongyu, PAN Tengfei, YU Dong, et al (7866)
Assessment of organic pollution for surface soil in Shenyang suburbs ------eeeeeeennes CUI Jian,DU Jizhong, MA Hongwei,et al (7874 )
The impact of rainfall on soil respiration in a rain-fed maize cropland -+------- GAO Xiang, HAO Weiping, GU Fengxue, et al (7883)
Effects of winter crops on enzyme activity and morphological characteristics of root in subsequent rice crops —«+-e-eseeseeeemseeaeaene.

.................................................................................... YU Tianyi, PANG Huancheng, REN Tianzhi,et al (7894)
Dynamic changes of soil moisture and nitrate nitrogen in wheat and maize intercropping field under different nitrogen supply +««++-+-+

.......................................................................................... YANG Ruiju, CHAI Shouxi, MA Zhongming (7905)
Characteristics of the bird diversity and the impact factors in Weishan Lake — cecoeeeeeeeeeeeieneiennne. YANG Yuewei, LI Jiuen (7913)
The effect of cropping landscapes on the population dynamics of the cotton bollworm Helicoverpa armigera (Lepidoptera,

Noctuidae) in the northern Xinjiang — «ceceeeeeeereseeeini. LU Zhaozhi, PAN Weilin, ZHANG Xin, et al (7925)
The seasonal variations of nitrogen and phosphorus release and its fluxes from the sediments of the Beili Lake in the Hangzhou

West Lake  cereeeeeerenenmmnentttiiiieit ettt LIU Jingjing, DONG Chunying, SONG Yingqi, et al (7932)
Optimization of lake model salmo based on real-coded genetic algorithm — ++s«««seeseomrrreeiiiiiie i

................................................................................. GUO Jing, CHEN Qiuwen, ZHANG Xiaoging, et al (7940)
The influence of climatic environmental factors and fishing pressure on changes of hairtail catches in the northern South China
Qi +r e ee e e e n et ea ettt e n et e e e e e e enens WANG Yuezhong, SUN Dianrong, CHEN Zuozhi, et al (7948)
Seasonal and spatial distribution of acid volatile sulfide in sediment under different mariculture types in Nansha Bay, China «-++++-----
....................................................................................... YAN Tingru, JIAO Haifeng, MAO Yuze, et al (7958)
Review and Monograph
Research progress on the mechanism of improving plant cold hardiness =~ «-e-eeeeeeeemeeeeimaiiii.. XU Chengxiang (7966)
Influences of vegetation on permafrost: a review ««-eceeeeeeeereneeeeiiainn. CHANG Xiaoli,JIN Huijun, WANG Yongping,et al (7981)
Home-field advantage of litter decomposition and its soil biological driving mechanism: a review «+«ceeeeeeereeeeiniiiiii.,
.................................................................................... ZHA Tonggang, ZHANG Zhigiang, SUN Ge, et al (7991)
Research progress on the relationship of pollutants between road-deposited sediments and its washoff «+eeeerereeeeieieiiiiiii..

.......................................................................................... ZHAO Hongtao, LI Xuyong, YIN Chengqing (8001)



(AR R EAE S A2 T

(EFFR)2013 FMEITHRE

BRG], QT T 1981 4, F2 2 RIE A A0

FEIR IR BRI R SR | R0 BE S e AR A A2

Bk ARG B AT R AR B AS SOT RS = A R45
CHEZSZE) 2 H A, K 16 FF4%,300 BT, B N2 90 Jo/ M, 448 22 fr 2160 TG,
PR &A% . 82-7, [ AMIR £ AR5 . M670

FRUET]S . ISSN 1000-0933

CN 11-2031/Q

K JETT 0] WYL F5 LR M SO s WF ST T 41 5 AR

TN TELIRI N

A [E A5 LR Ry T P T I, ] B4 S A A AR S WG R A BRI A e A AL TR

TESETT R

I HE . 100085 Jb R X XUEH 18 5 H

E-mail; shengtaixuebao@ rcees. ac. c¢n

2

WEMEMRE flaty

iE: (010)62941099; 62843362

HE: www. ecologica. cn

HITHE XIKE B ¥

£ x5 % ® ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) ( Semimonthly, Started in 1981)
(ll:‘ﬂﬂj 19814153)%@”{']) Semimon y,; arted in
324 24l (2012412 1) Vol. 32 No.24 (December, 2012)
B (RS A Edited by Editorial board of

i Hi H
SR B

Ho AR
B Rl
®x 17
iT M
B &1T
ITERE
W Al E

Hohl : AL HTHEE X XU 1 18 5
HIS B 2515 - 100085

LI : (010)62941099

www. ecologica. cn
shengtaixuebao@ rcees. ac. cn
TSR

ERE AR b2

I RR A B A S PRI AT ST L
Houhl - AU HTHEE X XU I 18 5
MR 2 i . 100085

4 & 2 K a
Motk - AL SUR SR B 16 5
HIS B 25t £ : 100717
AEHTACAREN T

4 & 2 K a
Hohk - 7R BOAR LT 16 5

HB B2 : 100717

M35 . (010) 64034563

E-mail ; journal @ cspg. net

4 ] 5 i S =)

] [ s 141 45 57 8 )
Huhtk: JE 5T 399 (54

MR 2t 100044

UG LRI 8013 5

Editor-in-chief
Supervised by
Sponsored by

Published

Printed by

Distributed by

Dome:

Foreign

ACTA ECOLOGICA SINICA

Add: 18, Shuangqing Street, Haidian , Beijing 100085 , China

Tel: (010)62941099

www. ecologica. cn

Shengtaixuebao@ rcees. ac. cn

FENG Zong-Wei

China Association for Science and Technology
Ecological Society of China

Research Center for Eco-environmental Sciences

, CAS

Add 18, Shuangqing Street, Haidian , Beijing 100085 , China

by Science Press
Add:16 Donghuangchenggen North Street,
100717 ,China
Beijing Bei Lin Printing House,
Beijing 100083, China

Science Press

Beijing

Add:16 Donghuangchenggen North
Street, Beijing 100717 , China

Tel: (010)64034563

E-mail ; journal @ cspg. net

All Local Post Offices in China
China International Book Trading

stic

Corporation
Add:P. O. Box 399 Beijing 100044 , China

ISSN 1000-0933

2 4>

97771000'093125

ISSN 1000-0933

ERMAFRIT

CN 11-2031/Q

ERNEEZRS 82-7

E LTS M670

EM 70.00 T



	01.pdf
	fm.pdf
	zml.pdf

	stxb201204040470.pdf
	03.pdf
	yml.pdf
	24fd.pdf


