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Table 1  Numerical results for change point analysis in Beijing energy consumption and meteorological
factors, with reference sequence selected in accordance with time sequence

T 5/ Z7% 175 AEVR I 7% SRR KK bt H A4 R 2 KUk AHXR
(1985—2010 4£) / (1980—1984 %) 0.020 1 0.004 2 0.002 8 0.010 1 0.037 1 0.1209 0.006 1
(1986—2010 4F-)/(1980—1985 ) 0.036 3 0.034 3 0.006 0 0.0335 0.017 0 0.0300 0.0223
(1987—2010 4F)/(1980—1986 ) 0.026 3 0.013 5 0.000 8 0.017 4 0.045 9 0.054 4 0.017 0
(1988—2010 4F)/(1980—1987 ) 0.0100 0.057 3 0.001 1 0.016 3 0.0317 0.017 2 0. 000 5
(1989—2010 4) / (1980—1988 4F) 0.010 8 0.0559 0.017 4 0.000 0 0.024 8 0.016 4 0.006 5
(1990—2010 4F) / (1980—1989 %) 0.030 2 0.005 3 0.0110 0.036 4 0.0210 0.039 2 0.009 3
(1991—2010 4F)/(1980—1990 ) 0.048 0 0.048 3 0.030 9 0.049 6 0.020 3 0.068 7 0.007 2
(1992—2010 4F)/(1980—1991 ) 0.027 5 0.003 1 0.017 0 0.013 2 0.010 8 0.016 2 0.033 6
(1993—2010 4£) / (1980—1992 4) 0.059 8 0.013 8 0.0419 0.023 2 0.034 3 0.079 2 0.000 0
(1994—2010 4£) / (1980—1993 4f) 0.078 5 0.110 1 0.046 4 0.067 0 0.1019 0.136 3 0.042 0

T (9875 15) (1993 4E) 14 (1993 4E)14 (1993 )14 (1993 4F)14 (1993 4F)14 (1993 4E)14 (1993 4) 14

R2 IARTHRBEHBEMSKEFFIREREFHHESRGRREEFIIRF N EETERSZF5])

Table 2 Numerical results for change point analysis in Beijing energy consumption and meteorological

factors , with reference sequence selected in the order of time sequence from back to front

WP/ 7% 75 HETE 2% P Wk i H e £ FERE S R AR
(1980—1995 4F) /(1996—2010 %) 0.005 3 0.042 6 0.015 6 0.004 4 0.002 9 0.030 8 0.019 8
(1980—1994 4F) /(1995—2010 %) 0.014 5 0.005 1 0.000 0 0.005 7 0.002 6 0.002 2 0.012 8
(1980—1993 4) /(1994—2010 %) 0.0450 0.010 5 0.016 6 0.051 1 0.022 8 0.009 4 0.028 4
(1980—1992 4) /(1993—2010 4) 0.012 3 0.007 7 0. 005 4 0.000 8 0.044 7 0.018 1 0.007 8
(1980—1991 4F) /(1992—2010 %) 0.0259 0.010 5 0.003 0 0.0213 0.038 9 0.054 4 0.010 7
(1980—1990 4F) /(1991—2010 %) 0.014 1 0.023 6 0.0215 0.005 8 0.027 0 0.0303 0.050 1
(1980—1989 4F) /(1990—2010 %) 0.001 5 0.007 8 0.074 7 0.027 3 0.018 1 0.0195 0. 006 6
(1980—1988 4) /(1989—2010 ) 0.005 5 0.002 3 0.025 4 0.002 4 0.017 4 0.018 2 0.001 9
(1980—1987 4F-) /(1988—2010 %) 0. 040 2 0.014 0 0.018 2 0.034 1 0.056 3 0.090 5 0.067 5
(1980—1986 4F-) /(1987—2010 %) 0.101 8 0.041 1 0.028 2 0.041 2 0.004 0 0.013 7 0. 060 9

T* (&A1) (1997 4:)14 (1997 4E)14 (2000 4F) 11 (1997 4F)14 (1998 4F) 13 (1998 4F) 13 (1998 4F)13

HPiY=y AR
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Fig. 1
and average temperature during 1980—2010 in Beijing

Time series and linear trends of energy consumption
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Fig.2 Time series and linear trends of energy consumption

and precipitation during 1980—2010 in Beijing
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Fig.3 Time series and linear trends of energy consumption

and sunshine hours during 1980—2010 in Beijing
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Change point analysis of energy consumption and meteorological
factors in Beijing . Based on gray relation theory

ZHAO Yue' GONG Zaiwua® WANG Wenhao’
1 Tianjin Municipal Meteordogical Bureau of Jinnan District, Tianjin 300350
2 School of Economics & Management , Nanjing University of Information Science & Technology, Nanjing 210044
3 Tianjin Municipal Meteordogical Bureau of Beichen District, Tianjin 300400

Abstract This paper uses the method of gray relation analysis to find out the change point for time series of mete-
orological factors and energy consumption in Beijing from 1980 to 2010. The meteorological factors include average
temperature , precipitation and sunshine hour \soutet al. It is shown that the change point of Beijing’s energy con-
sumption series occurs in 1993 and 1997 ,while the change points of the meteorological factors occurs in period from
1993 to 2000. Especially, the change point of average temperature , sunshine hour and energy consumption sequences
occur in the same period exactly. Furthermore , meteorological factors have the extremely close relationship with en-
ergy consumption in Beijing. In a word, according to the local climate conditions,the government could arrange the
strategy of energy resource development accurately.

Key words gray relation analysis;energy consumption ; meteorological factors;change point;trend analysis
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