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Abstract: Reduction of greenhouse gases ( GHG) has become a primary concern for policy makers and government
managers globally. China has become the world’s largest primary energy consumer and carbon emitter after decades of rapid
economic growth. Research on regional carbon emissions is crucial for China to achieve its reduction targets. Presently, the
biggest challenge faced by the local government is to reduce carbon emissions, and ensure that it does not hinder social-
economic development. This case study in Xinjiang, a less developed area in western China, aimed to determine the most
important carbon emission contributors and analyze energy-related carbon emissions. Our estimates were based on the
provincial and national energy statistics. Data resources available for the present study included statistics on populations,
gross domestic product ( GDP ), and total energy consumption from 1952 to 2010. Carbon emissions due to energy

consumption were calculated according to the method of the IPCC Guidelines for National Greenhouse Gas Inventories. It
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was observed that the total energy consumption in Xinjiang increased from 0.393 Mtce in 1952 to 82.902 Mice in 2010,
representing a 210.95-fold increase over the period of 59 years. Energy-related carbon emissions in the area increased from
0.285 Mt in 1952 to 53.662 Mt in 2010, representing a 188.23-fold increase over the study period. We analyzed the changes
in the total carbon emissions and carbon emissions structure from 1952 to 2010. Coal consumption was found to be the
biggest contributor to total carbon emission in Xinjiang. The share of carbon emissions from coal consumption decreased until
2004, but increased afterward. The share of carbon emissions from natural gas increased steadily from 0.12% in 1954 to
8.66% in 2010. The Logarithmic Mean Divisia Index (LMDI) technique based on an extended Kaya identity was used to
determine the five main energy-related carbon emissions in Xinjiang. We first used the LMDI method to decompose carbon
dioxide emissions on a yearly basis. To understand of the factors influencing long-term carbon emissions, we divided the
carbon emissions process into six stages based on the changing trends of socio-economic development and carbon emissions,
historically. This method included measurements of the effects of population, affluence, energy intensity, renewable energy
penetration,, and emission coefficient for the different stages of the process. Decomposition results showed that affluence and
population effects are the two most important contributors to increased carbon emissions, but their contributions are different
in the special development period. Energy intensity was positive in curbing carbon emissions during the pre-reform period,
but became relatively dominant after 1978. Renewable energy penetration and emission coefficients played important
negative but relatively minor effects on carbon emissions. The insignificant effect of renewable energy penetration is largely
attributed to the small shares of renewable energy, amounting to less than 6% of the total energy consumption. The emission
coefficient effect plays a minor role in curbing carbon emissions, because the coal-dominated energy consumption structure
has not fundamentally changed. An effective solution to these problems will help Xinjiang to reduce carbon emissions and

environmental damage with economic growth.

Key Words: energy consumption; carbon emissions; influencing mechanisms; Xinjiang
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Table 1 Conversion factors, LCV, oxidation rate and carbon emission factors of energy sources

[/ B g A fIRFAfED T HET P - AR
Energy sources Conversion factors Lower calorific value Carbon emission factors Oxidation rate
JEHE Raw coal 0.7143 tce/t 20.908 25.800 0.918
K5 Cleaned coal 0.9000 tce/t 26.344 27.680 0.918
P Washed coal 0.2857 tee/t 8.363 25.800 0.918
FEH Coke 0.9714 tce/t 28.435 29.410 0.928
J5H Crude oil 1.4286 tee/t 41.816 20.080 0.979
3 Gasoline 1.4714 tce/t 43.070 18.900 0.986
JHIH Kerosene 1.4714 tce/t 43.070 19.600 0.980
4E7H Diesel oil 1.4571 tce/t 42.652 20.170 0.982
SRR Fuel oil 1.4286 tce/t 41.816 21.090 0.985
HE WU Other petroleum products 1.4286 tce/t 41.816 20.000 0.980
FKIRX Nature gas 1.3300 tce/10°m? 38.931 17.200 0.990
WA A7 Liquefied petroleum gas 1.7143 tce/t 50.179 17.200 0.989
J5 I Refinery gas 1.5714 tce/t 46.055 18.200 0.989
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Fig. 1 Changes of energy consumption in Xinjiang from 1952 to 2010
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Table 2 Complete decomposition of carbon emission change from 1952 to 2010

i{i )\gﬁm é’éggﬂj Hﬁgiiﬁi ﬁﬁ/ﬁsﬁrﬁ?{@ Hﬁgfg"ﬁ ﬁﬁﬁ%{éﬁ
’ p-effect g-effect e-effect o J-effect
1952—1953 0.942 3.445 6.749 0.000 -0.206 10.930
1953—1954 1.555 4.288 -14.679 0.000 0.332 -8.504
1954—1955 0.863 5.462 7.222 0.000 0.044 13.591
1955—1956 2.066 7.950 2.692 0.000 -0.343 12.365
1956—1957 2.842 0.499 9.076 -0.188 -0.823 11.407
1957—1958 5.511 14.624 127.113 0.259 2.449 149.955
1958—1959 28.466 31.729 40.296 0.000 -5.782 94.709
1959—1960 19.348 34.198 19.450 0.000 -5.167 67.829
1960—1961 11.339 -138.110 33.111 -0.668 3.983 -90.346
1961—1962 -3.778 -37.889 -56.742 -0.482 4.268 -94.623
1962—1963 3.844 19.770 -31.302 -0.386 0.037 -8.037
1963—1964 8.570 24.646 -4.948 0.000 -1.204 27.063
1964—1965 13.436 20.774 -4.275 -0.231 -0.286 29.417
1965—1966 15.830 17.957 5.631 -0.531 0.224 39.110
1966—1967 11.157 -55.154 41.227 ~-1.141 0.656 -3.256
1967—1968 11.243 -45.586 21.861 -0.278 -0.277 -13.035
1968—1969 9.952 -6.891 -10.326 0.000 -2.266 -9.532
1969—1970 10.399 36.304 47.130 -0.307 0.737 94.263
1970—1971 12.391 33.578 -10.054 0.375 -0.893 35.398
1971—1972 14.954 -41.935 26.840 -0.787 0.664 -0.263
1972—1973 14.498 -9.844 11.575 0.000 -2.950 13.278
1973—1974 13.440 ~7.248 3.633 -0.412 0.369 9.782
1974—1975 11.482 41.728 47.731 0.928 -6.624 95.244
1975—1976 14.011 51.283 -33.232 -1.067 7.563 38.559
1976—1977 11.349 57.014 19.148 -0.598 0.590 87.503
1977—1978 12.853 37.370 -4.394 0.000 -2.433 43.396
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i{ﬁ Ag{gm éégg“lﬂ ﬁ‘égiifﬁ ﬁt”ii;ﬁfm Hbggﬁ ﬁﬁﬁkzicig
) p-effect g-effect e-effect ‘ S-effect
1978—1979 12.429 69.290 -80.058 -1.375 -2.421 -2.135
1979—1980 14.756 63.161 -48.319 0.000 -0.619 28.979
1980—1981 10.958 56.120 -37.398 -1.463 -0.604 27.613
1981—1982 7.162 59.719 -60.304 -2.244 -3.078 1.254
1982—1983 10.068 120.275 -59.447 0.000 2.253 73.148
1983—1984 6.623 77.940 -47.499 -0.845 1.902 38.120
1984—1985 11.344 119.986 -16.185 1.847 0.931 117.923
1985—1986 15.898 56.615 -50.257 -1.991 -0.097 20.168
1986—1987 15.991 54.859 -61.530 -3.036 0.392 6.675
1987—1988 14.867 114.894 -1.465 0.000 -2.449 125.846
1988—1989 22.132 -61.706 114.056 -1.185 1.059 74.355
1989—1990 62.390 117.372 -70.722 0.000 0.440 109.479
1990—1991 22.166 211.865 -130.413 2.773 ~7.449 98.942
1991—1992 24.180 124.419 -17.667 -4.501 -5.923 120.509
1992—1993 24.501 117.215 11.295 -1.638 -11.302 140.071
1993—1994 28.777 75.921 -22.007 -1.757 4.152 85.086
1994—1995 30.944 63.438 -17.803 -1.842 2.062 76.798
1995—1996 31.999 -1.146 179.521 3.972 -8.431 205.915
1996—1997 34.580 221.946 —-186.301 -6.358 -18.056 45.811
1997—1998 35.551 102.506 -60.304 -2.184 -4.790 70.778
1998—1999 33.253 154.117 -206.978 -24.333 0.079 -43.861
1999—2000 87.682 287.834 -309.453 6.718 5.602 78.383
2000—2001 31.770 112.161 -26.858 -6.953 -39.098 71.023
2001—2002 35.196 192.895 ~146.882 4.816 12.703 98.727
2002—2003 37.064 370.183 -122.427 -7.791 -13.478 263.551
2003—2004 42.543 386.386 34.943 29.736 -10.142 483.466
2004—2005 78.475 484.161 -99.034 -3.436 —-33.235 426.930
2005—2006 71.947 438.983 -165.838 -11.530 2.523 336.085
2006—2007 87.855 299.012 -49.189 4.208 13.030 354.916
2007—2008 73.817 323.428 -80.398 -32.113 58.792 343.526
2008—2009 61.272 20.011 214.085 -14.924 65.283 345.727
2009—2010 53.653 891.433 —448.774 -27.122 ~1.445 467.744

p-effect PNEFN i T i Population size effect; g-effect ; 28 Fere 3% W Economic growth effect ; e-effect HE B 5l 3 2 vy Energy intensity effect; s-
effect : BEVRZEHURUN. Energy structure effect ; f-effect ; REVREE U Energy penetration effect; A C; iHEHIE i Carbon emissions increment

HRAE 1952 4F LIS B At £ 20 5% kSRR I B HE R B ik 8 R RO R o B A4k, IR & — 2 il 75
SN BB R I — U RE VR 2R O RRHE O 4R 6 AMEAR BB (2% 3) . W XEHTR 1952 4E—2010 4EAE 4T
IR R HERIE 4 B B &) 4, 3 3 TR A A R ) PR 2 AR A5 A B B A RRHE AR i A0 (N T ROR T LR AR
TSR PR TR 4 1754 K SR B N VR IR BE (36 4 FIELS)

BB 1952 4F—1957 4, gt E A IR & BRI 2 M B, < — i3l 0 S it i 1 161 2 10 < LA S 40 1Y
Tl &R T, 13X —B AP, B i 28 5 AR /N A 5 (Rl 42 [ GDP 19 1.16% , {235 1 s AR
GDP A V33K N 15.45% ., WHERCE S A SRR 1 ORI, BkHE B 2 A3 hy 4 [ [) 38 e HE T 1
0.88% , {H I Al HE RN A SA B HE A ) 1G4 3 B2 b, AR S48 RS 73301l Ry 15.67 % F11 14.84%

BB BL (1952 E—1957 4F) - F 73 28 U 118 DRk 1 K 2 e HIR o 344 o ) e S B2 D I, 0 % 7 R AR
5 A RRHE G 1Ry 24.44 T3 BTRRRIE 61.43% N 150 3984 AR 5 1 21 55 5 14 4 X6 Rk HlE 50 o8 170 19 o
B R IE RN, BTRRRA50h 20.83% F1 19.86% , REVRZSFA 14 8 5% , vl 1 AR BE VR Lo 5 A 39 4 7= A 55 1 g
VR S5 RGN A RE TS ARARNE , 5 R A B HE IO 12 0.7 T3 i A1-0.1 T3 i,
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R3 HEREERE BRI RS LR RS iRE

Table 3 Judge indexes of stage division and the index value of each stage

o BB BB BoME BNRE SENE A

PEHIFE R .

Indexes Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6

neexes (1952—1957) (1958—1960) (1961—1977) (1978—1990) (1991—2000) (2001—2010)

T s 5 &V ' " AT IR PEHBRF K
SN fir I

Historical backgrounds L/=Aig RERi AL BT LA e pOmEsE

[TAE A 3438 / 9

A PRSI % 371 8.56 3.38 1.81 1.95 1.69

Population growth rate per year

5 HAy3845

GDP S/ % 15.45 21.16 4.89 10.70 9.03 13.28

GDP growth rate per year

T
ﬁZkﬁFﬁkfrFﬂ] S RRE/% 15.67 32.09 4.97 5.59 5.06 10.16
Carbon emissions growth rate per year
. S
JI7L GDP RO & % 5.25 8.17 1.69 -10.96 -11.22 -4.80
Carbon emissions per GDP growth rate per year
b3 i A3
NSRS % 14.84 21.67 1.54 3.71 3.05 9.33

Carbon emissions per capita growth rate per year

R4 BHEHMERSMRER (LA )

Table 4 Complete decomposition of carbon emission changes in million tones in six stages

JNEFS ZBFF REVR R s N RETREEAR o
e PRBL sl R o B s
S i i e o P e
p-effect g-effect e-effect J-effect

N NI o

* K"E{I'wﬂ 1957 8.29 24.44 7.90 -0.14 -0.70 39.79
Stage 1

55— B 1958—1960

B 47.98 64.14 61.21 0.00 -10.79 162.54
Stage 2

=R 1961—1977

BB 233.65 80.93 33.26 -7.10 0.14 340.87
Stage 3

A PGB 1978—1990 204.90 956.53 -524.44 -11.72 -3.84 621.43
Stage 4

S B : 1991—2000

%H”Efl' 304.97 1060.74 -521.16 -29.18 -35.88 779.49
Stage 5

575 B :2001—2010

ﬂﬁ/‘ﬁ”%l' . 652.95 4337.84 -815.11 ~12.63 88.21 4251.25
age

S5 BT BE: 1958 4E—1960 4F SR HEBC T F G B B, < RERIE 8 3l fEAE R R R FIE SRS U LS
T A A= E 48R AR, 1958 4F, fhdbih e B R AL 80 20, B e T — 3t T AE P2 i R e A, 4 45
H R e A RN KIMRER " S 05 SEAR @R B 2RI IK , RE VR T SR R (B TR K
AT, REVRA FHRICRAAR, 0 « 2 RERE | HER MRS EE” o B RY 3) HEOAE Y K E  ik 32.09%
Ji 76 GDP BRHEMCA IR HE R S P« RBRIE” (= 45 isf 1] Y B HE B A B K 2 — Foi R F4E
BRI 3.79 1%, I ELTE 1960 4F 21k B BE I B ik 380.79 J7 i,

55 B BE(1958 AE—1960 4F) ;- “ FBRAE” I HH 28 5 () HRGH I K AN BE VR T 2 56k 190 ] 385 4 il Ay ik — s 44
B HE R 1 1) SR BERE A [N, 2% 7 SO 5 | RS B B HE RO 1 6414 T, BTRR RN 39.46% . REVR SR E
SOV AR I N T RASEARON | R B HE IO 0 55 A0 SR IR B 7, B VR 5 B 50 5 | A A B HE O o 61.21 U7
Wi, SRR A 37.66% , BEVRIH D8 L5 AT 9k 2 B0 H 138 A R, 5 e RO BRI TICHE R - 10.79 J7 i, BEVERRAX
SN AT FE B M B S R R A 1 DR A X — st 30 T R B o RE VR 2 R A FLER A A I A AR Ak

BB 1961 AE—1977 4R ik — W B R TR 928 ke Bk HE G A RS o X — WP T B, SOl R
i v ] ] P U & R 22 BTV B RN e RS BRI GDP ARG K RN 4.89% , fHE AL LA

http ; //www.ecologica.cn



10 A E = 36 &

Ksk ol 4.97% ., J7 76 GDP B & A ik HE i 2000 Lot m seeffec
HOAF IS I AR 1.69% (1.54% s eeteet - el

W =BYBE (1961 4E—1977 4F) o A MUBEIS 1 77 4
BN T RIS A5 2 3K — Hsf (1) B A e ke 1) e 2 54 Bl
F1, 5 S ) B HE G R 233,65 J7 I, BTk R R 68.
54%, HTIX—Br B i N 0 BUR B2 01 17 60 S0y
SEAREE R N AR B IR 70 R = A D R EE
ST, N 1A 3408 K R 3.38% , N 11 HLASE fh DI ok 44
K OHE T — IR BETRIH 2 i, AT HE SN 1 B HE Y
. SR BHY B R332 B H A, GDP 1) . .

AR A 60 R I B 80,03 e seots e e
JIi, STERAE N 23.74% , BEVEESARRLN SR IX — i BE six periods

I — )38 TR R HE IO K 1 00T, T P A REVRZEREURLY  preffect: ATRUBEUN Population size‘ effect; Er,—eﬁéct;ié‘ifffgx"["u?ﬁ
BTN 1961 54903 MK 197 Lo, L e e
SRR RHEBOE o -7.1 T, ALY Energy penetration effect

S UURYBE 1978 4E—1990 4 | 3% — [ B 4 Bk 2t
B RHEBCE K BRI, 1978 4, T —Jm = sz E, T E ST X N ECE AN RC R 8 T
Ve 578 Bk 2 1 O i PR 2 BE IR 2 AR BT 2 0 . By B R&E T &
JEAE AP BOR IS NS PO 12 4E ] GDP MG K T 1.92 £%  AE K Bl 10.70% ., HH LR T4 0%
FUBL A P 3G B HE AR I 1A [ 20 B e HIF iS4 354 B8 0 N B85 e R T AF 35 354 B 4333
1 5.59%F 3.71% ., 3X— B BT 50 7 Ml 485 48 R RS A0 D Bk, 56 =7 b 7 (B L HE e 1978 4R 11 17.2% 35 K 5
1990 4F1Y 28.4% ., H 1978 4F By J7 7T GDP B HEROIT b 22 LB A T g it Be N 71 78 GDP A HE A
BIFBEH B R 10.96%

SV BL (1978 4E—1990 4F) £ 557 H U A2 3X — i B i e HF il 5 < 1) e 2 2850 e PR 2 5 | kS vy e
HEROE 58 956.53 Ji i, BTHRFEN 153.92% , F B AR A IE RN . MOCE FF LA, B3 i B R & U Ik 2 5%
PO ARG 10.70% . REVSITH 2o B2 1Y A4 BB 55 P2 400 H 1978 41 2 ij i 1B 480 1 U 31
TN, 51 S A BRHE I R —524.44 J7 0, BTRRR A —84.39% , Fe 1L H 3 5 ) G 58y, e R 258 B 1) AR AE
RKARSE i ] 1 s HE R A PR BB IR 45 R R0 A B IR A Ry AT 8k 26 R HH 3055 ) B 38

ST B - 1990 4E—2000 4F , 2 P3G R HRBU PG B B, BlE BRI & AR TIR A, 28 T 1A il 2l
AW SRR, B A S T BT VLT 20 DA AR A3 v P R X S A O IR, < /T IS B ST A
PR PRI AT e RO ARFEAT 7 B PR 3 S it DA 58 1 2 40 s o A Tl A R o ik — B30 s AR
P WAL A e TR WM A) UL BB, B B oMb Ak R AR PR | BRI A TSR B 4L T . GDP Ak R KBt s i
B B HE AT P40 4 S A I B FRCATE 12 8 3k A LA B 5 I S A B3, 4301 R 5.06% il 3.
05% . 717 GDP WHFBAEY T R B2 4R 353 11.22%,

ST B (1991 45—2000 4F) « £ 5777 H AU A2 X — B Be i HF Al G 4 1) e 32 2B HEAE JT, 5 R B e HE ik
R 5 1060.74 T3 BTN 136.08% , A\ IR 38 B RN A3 — W B HE O K 1 fe 23R T, 51 Y
e HECG 1 —-521.16 T, TTERFE N —66.86% B Y PL 34 I 4 i e AWt A S 4 31 AL Ss 8 B i e
B T AR AR ER P340 U A o 2 e ek 28 2 ) R R0, G U 23 0 3580 1 R 3 WA A R 1z A b ¢ 1 iy 4
BB TARKARBE 94T, 5 1R A B HE O 2 1Y) STRR AR 53 301y —4.60% F1-3.74% .,

FSHr B 2001 4E—2010 4, 2P ABRARBCR B R B Be . 2000 4F 1 A 1 55 [ 7 P AR b X T A&
SR/ INAL, S VP S R TT 2 : , 4 TRT 5 P 5 b DX (R 28 5 A b 2 K SR K BT AR FC 3 Bk TR IR

Ee 45l Proportion

1958—1960
1961—1977
1978—1990
1991—2000

1952—1957
2001—2010

Ay Year
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W R AR IO, FE VTR & — RN RIE RS BURSCRE T B R &G kKR T — 8B B, GDP
SRR R R IR 13.28% , S ULIRI , BEE ™ 7= GE R B BIARTT K 0 — 25 T, A0 T R AR A T35 b RN e f5E
A T I A AW KA A 48 Tl AR Ak Tolk 5225858, 58 —r= k= LL 5 i 2001 4F- 11 38.5% 3 K
| 2010 4F114 47.7% , TEA1T I8 58 28 0% & J 1) [R] s, G A8 Tl A e 3 i & W1 ) 8 Tl b 2 ply 2001 4 1Y
74.64% A F) 2010 1Y 86.34% , WRHEBORI I icHE 32 522 PR G R 3 ) A 404 K B 43 R 10.16%
#19.33% ., J3IC GDP WHEHCT B8 B W S i 2, 4F- 35 B s B2 4.80%

SE7SBBL(2001 AE—2010 A7) L 2805 7 RN A SR J2 3 — B B e Hll s 388 Jn i) 2 2 5% il PR 7, 51 kS ) i HE
G Bl 344471 T30, TTRRER S IA 110.38% [ 58 St P ¥ T A R m LA, 7 55 1) [ R 28 O A2 IR Pk
R, GDP ARSI R =ik 13.28%, BicHEC 2 9 PR Kok B AR KO 10.16% ,
S PR Ry B U5 JEE 114 670 35507 A LA 565 DU B B AN AR LB B T R MR 1) FRAIG, DTk Ak - 28.58 % ; I HLAE A
5 R V10 B3 118 S5 55007 B VR IR A8 SR s P TE RN, 5 A R B HE O Ry 62.1 J7 I, BTRkR K 1.99% , X — P
BOH R ) 7\ A it — 25 R % 5 el b EE A B A KR #2001 4E 1Y 38.5% 3 K B 2010 4F (1)
47.7% ; Re T SR 5 A A AU A i JLAR R I AR 2P G ST 9% LU A5 R 2001 4F1Y 60.4% A #£ 3] 2005 4F 1)
56.1%FE M F 2010 4F 1Y 65.8% 1 W IX — I A 77 Ml 235 4 311 1 R B R 45 44 U0 Ak T B a1 26 A R T Bk ik
HEW I I R

3 EELHRMBREN

PEREE RS 2 BF 3G B i AR IR TN 2 R i ORI K a3 A 1952 4R 5] 2010 4F 1Y 59 ARG K T
210.95 135  MHE IPCC BRHARNCHT A4S F AUAZ 45 5, 1952 4E—2010 45 1) 357 55 A TR T 2% B B HE RS i 52 R r g
Kt #i, 1952 4E 3 2010 4F 1) 59 AR [AI8 K T 188.234% , B4 1 91 2 7 3t HE T ) 5 6 BORVR, IR B T 9% o5 B

B — U BEVE 2% B BIRHE L) 22485k A8 70 L) F . 2001 4E—2010 48, [ 58 5206 PG 35 R JT & Mo, 39 88 1) [ B
ST BRI 2% AR HE O 2 PP H ) 10 AR [RI4E B 3 TR 5 10.16%

KT LMDI (58 20 iR @A T 1952 4FE—2010 4F 57 98 19— YR BE TR TN 28 B0 B HE ik 1 32 28R 3 1A
R, BRI T NN, 2855 7= RN, | RE SR B RO | RE VR 45 #4850 A BE TR AR AN 7 75 R R &
B B B BTRkAE ], E AR 458 0T

(1) 2557 MW AN 1RSI0 2 407 i e HE IO K i die B ZE DTk -, AEAS TR I & R o BL 2 % 7 1y
BRI 1T RIS A8y o e HE TS S K 1) ST RR AR BE A ], JE R 1978 AR ZJ5 , 2R U R PR RN H40) 2 B BUK Y
STt , 285 7 H U i HE O A 0 DR R B S i A TN RN

(2) BEVESR B SUW AE 1978 4E 2 i A = AN & BB BE , X R HE Rl (9 34 4 F B M TE R0, 32 552 110 i PRS2 A A1 1)
REVERHRCR A B A 7= T2 . BOF TR S, BE TR 5 50 i Ay 1t sl ik -HE s 4 %) J 22 Sk [N 1

(3) BEVRZEAAI 0 A RE IR 2 00 A 2 38 ] 5 3 Al HE s 48 4 1) 32 22 T ik R, (FJ2 L STk oA L e
AN RRUERRARASON 1) DR AR B AR, 2B PR T PR B ZE BB VRN 2 S i i B E A LUK, RBURZS MK
N7 P DT R B AT, FR S PR Ry LASRE A 3 0 RE R 9% 25 A0 T R A AR AR P 1) A 5 B B AR 5 X B B R R 45
a5 2 R HH 553 ) LE A, B PR v i BE VR - e 7E BB VR T % B P Y L T

FEi 2 1952 4E—2010 4F 1Y 59 48], G 2 38 1A Sy B2 R 3R 52 B et itk HE 0B 3, N 1 3
K UK REURSS R A ) R ) 5 e 25 BT s HE R R AR Ak, BT, v I PR A R ik X,
IAE LR 2 G U R TR R R 1) ) A 52 S AARHIE B P il 445 2 IR o 3 1 o B 1 R T A AL, %o S B R R 1
WHE H bR A B B EEIE,

(1) BB B, et (0 22 55 R SR b 2 AR Ap RIS | 25 R 28 5% 7™ 20800y Xl HIE Tk 144 K Ay 5 K IE 30, 28
T 45 P DI A R T s 2 T A 22 5 B RN HE O N 78 88 A% | I 1266 T IR 15 3 8 % B 7=l , Tt H R
AIREAE REVR Y, Hr A Ak Tall, 5 REVRHE AR 5E Ay A 7=l 55
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(2) BT I LA B T 56 FEE 25010 1l A s 1 Bl TS0 I ) B ZE ok (K 1, RV 1978 41 DK, i it A fiE TR
SR E S T AR EE R R S (EUR S e P REDKP A LA A IR KRR 22 BE A 7 . e R ok — B I g, 2
7 2R T 4 R ST AR R R AR AR 3 RE AR AR A O A, D HEE SR =7 g R DR R Jre L R AR 5 — 7 Ml
e BERE AR I TR BEARE ™ ML AR T B AR . TR IR () e AL T e ek A @ 25
G i AT o ) B U BE AR T AR PRI R R Al A B B R i Ry i B U
TEAHIHAR R TRACTE IR B RsTE , 5R B BOR A S i IR O 3R THE G0\, s 93 IR 255 F)
FEERFIRT, HEt A 25 Tolb el X B, bR g R BBk AL T A AR E R BB Al 9 1Y R R 2l i, ¥
IR e , SO 1Y RESM RSB B OB T2 s DBrbPR}, TS T 3 AR RE ™ Mk 037 )™ i BEAEBR
bR , P BRI TSR

(3) A REVEE AR A 1A 40 07 12 52 B i vl P A B IR-HRE % 1) AR iR P A BE -4 Tk A R AR ROy i 9
HTSEINAT BT BRI AR ST IR, 76 [E R 5 RIS AR 7 Sy A e ) s R v, 7 A AR 55 AR S BE R 2 #)
(1N, 157 55 2 i by A M 4 B 22 A RE G R B RE DR, B St 4 14 M B BOIR D0 9, S O J T 1) o ST F) R D5 A 1
237 BN BEE T R R N HE— 2D R T R 5 I AR A A R IR AR TR s RIS D T IR 2
A R T IRIR SR T B LU REURZE M S50 2 8 o Ak HE B < F) B 2 B ik I 1, (DR A P A
JEBAR , BraRIA w8 1 EERRIR, JUHCE KBE MR FHAE , vl 548 RE IR AE REJRTH 2 S v i U ER W A5 2R
RARE BIFETY o IR n] A BRI ™ b ) SEHRF 7 BE , 0 58 vl P A REIRU™ b 1) 45 il B SR, skl vl -4 RE DA™
AR |
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