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Abstract: In combination of the corrected operational linescan system on defense me-
teorological satellite program (DMSP-OLS) nighttime light data with provincial electric
power consumptions, a provincial scale electric power consumption simulation model was
structured for the years from 2000 to 2013. The fitting goodness of the model was tested
to be 0.714 9, and this proved the effectiveness of the proposed model. On this basis, the
electric power consumptions of prefectural, county and pixel scales were calculated, and the
spatiotemporal pattern of multiscale electric power consumption was analyzed by global
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spatial autocorrelation and local spatial autocorrelation. Computation results indicated
that the electric power consumption in China showed a significant growth trend from 2000
to 2013. Total electric power consumption increased from 1 360.629 billion kWh in 2000 to
5 342.339 billion kWh in 2013. It is also found that the Beijing-Tianjin-Hebei region, the
Yangtze River Delta and the Pearl River Delta were the high electric power consumption
zones, while the western region presented low electric power consumption. This power con-
sumption distribution showed the characteristics of Hu line. The power consumptions of
all different scales presented a consistent spatial distribution trend, and there were differ-
ences of electric power consumption in different regions. Prefectural scale was an effective
administrative unit to simulate electric power consumption. 12.9% of provinces, 16.56%
of prefectural, and 40.95% of counties in 2013 showed local spatial correlation in electric
power consumption.

Keywords: multiscale, electric power consumption, nighttime light data, global spatial
autocorrelation, local spatial autocorrelation
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Figure 1 Regression relationship between provincial electric power consumption and provincial
DN value from 2000 to 2013
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Figure 2 Distribution characteristics of China’s electric power consumption at grid scale from
2000 to 2013
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Figure 3 Distribution characteristics of China’s electric power consumption at provincial scale
from 2000 to 2013
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Figure 4 Distribution characteristics of China’s electric power consumption at prefectural scale
from 2000 to 2013
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Figure 5 Distribution characteristics of China’s electric power consumption at county scale
from 2000 to 2013
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Table 1 Global spatial correlation analysis of multi-scale electric power consumption

E4y 2000 4E 2005 4E 2010 4F 2013 4E
B 0.044 5 0.042 3 0.085 0 0.061 4
B Z 0.981 1 0.962 3 1.388 8 1.113 5
B P 0.326 5 0.335 8 0.164 8 0.265 4

EAy 2000 4 2005 4 2010 4 2013 4
w1 0.145 9 0.216 3 0.247 5 0.239 6
Wk Z 8.804 1 12.757 0 14.342 7 13.750 4
Mk P 0 0 0 0

4y 2000 4E 2005 4E 2010 4F 2013 4£

BT 0.149 4 0.177 8 0.200 0 0.192 3
Bz 67.343 9 80.279 8 89.646 5 86.197 0
B p 0 0 0 0
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Figure 6 LISA distribution map of provincial electric power consumption in 2013
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Figure 7 LISA distribution map of prefectural electric power consumption in 2013
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Figure 8 LISA distribution map of county electric power consumption in 2013
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