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Prediction of energy consumption and CO, emission by system dynamics approach

QIN Zhong, ZHANG Jia-En, LUO Shi-Ming, YE Yan-Qiong

(College of Agriculture, South China Agricultural University, Guangzhou 510642, China)

Abstract China is in the process of constructing an all-round, well-off society. Under the current circumstances of growing pop-

ulation, increasing economic development and daily energy consumption, a realistic forecast of energy demand and supplement is

of particular importance for guaranteed energy supply, progressive economic development and limited CO, emission for a sustain-

able development of the society. By analyzing the mode of energy consumption and population and economic development, we pre-

dict energy demand and CO, emission in the new periodical with system dynamics approach, and then advance suggestions and

countermeasures for energy development and released CO, limit.
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Fig.1 Model of energy-economy-population complex system built in STELLA
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Tab.1 Prediction results of energy consumption and its structure in China

" s il T Bt ity o
Year Co;{l Pelroieum Naturil gas Nucl:ar power Hydr(:Z p(;wer consumption
(10%t) (10%t) (10%t) (10° kW-h) (10°m*) (10* tons standard coal)
2006 247 146.10 36 622.71 592.48 548.43 4 357.86 238 511.19
2010 286 441.20 42 436.84 670.81 818.18 6 501.29 276 800.96
2014 332 151.56 49 199.97 761.55 1 220.60 9 698.98 321 623.40
2018 385 328.59 57 067.62 866.72 1 820.96 14 469. 45 374 189.91
2022 447 196.13 66 220. 83 988. 67 2 716.60 21 586.31 435 979.83
2026 519 178.69 76 870.31 1130.15 4052.78 32 203.63 508 818.39
2030 602 934.40 89 261.34 1294.33 6 046. 15 48 043.10 594 984.36
2034 700 393.32 103 679.43 1.484.95 9 019.97 71 673.29 697 360. 14
2038 813 801.99 120 456.87 1706.32 13 456.48 106 926.08 819 643.97
2042 945 775.38 139 980. 49 1963.47 20 075.11 159 518.10 966 652. 44
2046 1 099 357.30 162 700. 54 2 262.26 29 949.13 237 977.69 1 144 755.70
2050 1278 090.71 189 141.10 2 609. 50 44 679.72 355 027.96 1362 507.79
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Fig.2 Trends of population, GDP and emission of CO,

caused by energy consumption in China
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Fig.3 Trends of coal, petroleum and natural

gas consumption in China

AWM KRB REFERBLLIIAT 6
Units of petroleum consumption, natural gas consumption

and coal consumption are 10 000 t.
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Fig.4 Trends of energy used per unit of GDP in China
(Unit: Tons of standard coal equivalent per 10 000 RMB)
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