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Fig. 1

Inter-annual change of the electric power consumption and

the trend quantity in Guangzhou City
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Fig. 2 Inter-annual change of the electric power consumption in Guangzhou City
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Table 1 The correlation coefficients between weather electricity quantity and weather factors
LA S A7 w5 HE Tk
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H H7 0 2 T, 0.099 0.422% 0. 479% 0. 456%
S —0.084 —0.677% —0.557% —0.407%

F 0.396% 0. 243 —0.089 —0.295"

Ty 0.088 0.329* 0.457% 0.326%

Trnax —0.12 0.402% 0.513% 0.492%

Tl F o T i 0.103 0.433% 0.478% 0.456%
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Tnax —0.243" 0.447% 0.607% 0.504%
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Table 2

The dynamic assessment model of influence intensity of the climatic change to electric

power consumption and the change of probability of positive influence intensity in Guangzhou City

Ay 2% B2 43 A1 bR IR BRI R/ % 5—10 A ¥/ C
. X 1 _(X40.013) _
1956—1985 4F F(X) = J 0.2947re 2%0. 1472 46.5 26. 60
. X 1 _(X—0.00D) _ .
1961—1990 4E F(XO :Ju 0.234"e 0. 1172 52.4 26.73
(X 1 _(X—0.013)
1966—1995 4E F(X) :Ju 0.256ne 2%0. 1282 54.1 26. 82
N X 1 _(X—0.025)
1971—2000 4F F(X) = [ o 1%ﬂe 20, 0952 60. 1 26. 87
_ (X 1 _(X—0.043) .
1976—2005 4F F(X) = J o 194ﬂe 90,0972 67.2 27.03
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Responses of the Electric Power Consumption to
Climate Change in Guangzhou City

Duan Hailai Qian Huaisui

(School of Geographical Sciences, Guangzhou University , Guangzhou 510006)
Abstract

The earth’s climate is now experiencing significant change characterized by global warming. Profound
influence has been or will be brought by the global warming to the world. Exploring and assessing climate
change and its impacts are one of the hot issues in the fields of climate change. The electric power con-
sumption of Guangzhou City which lies in the low latitude belt is sensitive to climate change. The trend of
the electric power consumption changes with different paces and in different forms in Guangzhou City be-
cause of the global climate warming. In order to rationalize the allocation of the electric power resource and
save the electric power, it is necessary to study the responses of the electric power consumption to the cli-
mate warming. A research method is introduced which is used to study climate change impact on agricul-
ture yield and energy sources, the dynamic assessment model for the influence intensity of the climatic
change in the electric power consumption and the model of cooling degree-day are established respectively.
The responses of the electric power consumption to climate change in Guangzhou City are analyzed, and
the trend of the electric power consumption in Guangzhou City is forecasted. Firstly, the correlation be-
tween the electric power consumption of Guangzhou City and weather factors is studied, it is found that
the main weather factors which affect the electric power consumption of Guangzhou City are the tempera-
ture, humidity and wind speed, but the temperature is the key factor. Secondly, the stability of climate
change is a very important factor for the electric power consumption besides weather factors. A dynamic
assessment model including mean influence intensity and deviation are established. Considering all the cli-
mate factors and the stability of climate change, in the late fifty years, influence intensity of the climatic
change to electric power consumption has been increasing steadily, the probability of positive influence in-
tensity has an ascending trend, rising at the speed of 10% every ten years, especially significant in recent
twenty years. Thirdly, through the analysis of cooling degree-day of Guangzhou City, it is found that the
main cooling time is from May to October. The intensity of cooling degree-day is influenced by the increase
of the temperature greatly, reaching up to 46. 6%/ C. At the same time, by analyzing the variability of the
length of cooling period, it shows that the length of cooling period has a gradual increasing trend in Guang-
zhou City. Therefore, the increase of cooling degree-day caused by temperature increasing has great effects
on the electric power consumption. Finally, in the future scenery of climate warming, when the average
maximum temperature increases 1 C in summer, the unit industrial production value electric power con-
sumption of the whole year will increase 2. 02%. When the average temperature from May to October in-
creases 1 ‘C, the percentage of electric power consumed by residents will increase 1. 25%. So in Guang-
zhou City, the pressure of the electric power consumption will be continuously increasing in the future be-

cause of the climate warming.
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