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Abstract

According to the whole social electricity consumption data in Beijing from 1990 to 2020, the
changing trend of electricity consumption in Beijing and the proportion of electricity consumption
in various industries are analyzed, and it turns out that the electricity consumption of the tertiary
industry determines the electricity consumption in Beijing to a certain extent. Then, the outliers
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and ADF stability were tested on the electricity consumption sequence of the whole society in Bei-
jing, and the ARIMA model was constructed. The fitting effect of the model was excellent so as to
predict the electricity consumption value of the whole society in Beijing in the next 5 years. Com-
pared with the preliminary statistics of Beijing’s electricity consumption in 2021, it shows that the
prediction accuracy is high. In the face of the forecast trend of the rising electricity consumption of
the whole society in Beijing, relevant suggestions are given from the three aspects of increasing
the installed capacity, optimizing the power generation structure and ensuring the transportation.
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Figure 1. Line chart of total electricity consumption in Beijing (1990~2020)
B 1. dtEmEit < AR EH2%E (1990~2020)
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Figure 2. Percentage of electricity consumption in Beijing (1990~2020)
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Figure 3. Flow chart of model construction and inspection ideas
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Figure 4. Box type diagram of the electricity consumption sequence of the whole society in Beijing
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Table 1. Original sequence ADF stationarity test
= 1. [RF%)| ADF i iE1a 38

ADF {8 i et
P
J5 751 1% 5% 10%
0.427 0.982 -3.711 ~2.981 ~2.630

F1EIR, FPApfE > 005, 456K L&A, WNEIFA R BEISEA X IBpshm & £ AR BT
sy, WA BRI RF A, R AT E . —BrE e AR A R R K 2:

Table 2. The ADF stationarity test of the first-order difference sequence
F* 2. —MESDFS] ADF FI2MH4E

I F-AE
‘ ADF {H p{H
—BrE=5 1% 5% 10%
~4.387 0.000 ~3.679 —2.968 ~2.623

p {H < 0.05, &5i& Eviews HAFLHIMAMHCERE, BMHAAEPEREEER, BERE L&,
HBE T ETEEA, R —ME0ERFEEE . W 5, H—MESFIEERL, Rz
S5 E [T AN (ARIMA) .

Sample: 1990 2020
Included observations: 30

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.053 0.053 0.0922 0.761
0.010 0.007 0.0958 0.953
0.038 0.037 0.1463 0.986
-0.022 -0.026 0.1645 0.997
0.181 0.184 1.4203 0.922
0.105 0.087 1.8576 0.932
0.030 0.022 1.8952 0.965
-0.085 -0.106 2.2080 0.974
0.008 0.021 2.2113 0.988
10 -0.055 -0.089 2.3552 0.993
11 -0.139 -0.167 3.3264 0.986
12 0.050 0.038 3.4572 0.991
13 -0.098 -0.070 4.0029 0.991
14 -0.110 -0.093 4.7351 0.989
15 -0.270 -0.276 9.4158 0.855
16 0.019 0.124 9.4409 0.894

O©Coo~NOUA,WNEPER

Figure 5. First-order difference sequence autocorrelation and partial autocorrelation plots
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AT E . ASCIEH SPSSAU FAFLLEEAS [RIFTCT (1) AIC AE, 4+ AIC 18 2 e/ IME IR B i AL
Table 3. AIC values under different models of different orders
2 3. FRIMBURET AIC &
ARIMA(p,d,q) (1,1,0) (1,1,1) (1,1,2) (0,1,1) (2,1,1) 2,1,2)
AlC 865.840 867.823 867.934 867.832 868.894 866.026

& 3AAL, M p=1q=0K, AICKEEIH/], FILHE ARIMA(LL0)MHA,
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ARIMA(LL0)BET A ¢, oy IS4, FIH SPSSAU #AFRIBTFESHL, S5 RuT:

Table 4. ARIMA (1,1,0) parameters table
3 4. ARIMA(1,1,008 8%

i (e RH PR 28 pfE
HHOR c 349,200.484 39,832.893 8.767 0.000
AR 2% al -0.157 0.194 ~0.807 0.419

IRYEAR LSRRI 4 o 238, BB AR 40T -
Ay, =349200.484 - 0.157Ay, , +&, ®)
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Figure 6. Comparison of the fitted values and the real values
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Table 5. Residue sequence statistics Q

?5 HREFIGITEQ

bid GiE pfE
Q6 0.001 0.979
Q12 3.524 0.741
Q18 4550 0.971

Q6 TRIFL 2 /i 6 By HAHSCREUN p /A > 0.10 > 0.05, PEHITE 95% % Z/K-F FAREIE 4 R ik, B
PREEN R P, RS RO

LR LR, WA S BT R 2 5 Bz G PP A A7 IR AT, 7 RE A PR R
A PLIZ F A R BEAT T30 o

4. R EHSREETN

BT REMETEIL R, IR ARIMA(L L0 RS, A SPSSAU A Fl AR L4 b 5T
AR, TARIT R 6:

Table 6. Forecast of total electricity consumption in Beijing (2021~2025)
= 6. EERHEHSHBEETN(2021~2025)

TR A 1] (%) 2021 4 2022 4 2023 4 2024 4F 2025 4F

TMME (G F Tul) - 12,588,222.352 12,951,666.559 13,298,637.016 13,648,186.638 13,997,332.460

TR &E B IR, 2021 28 2025 FEHE LR T a2 AR 2 20 BT ES, 2023 4558 1300 12T
FUIF, 2025 4F420T 1400 12T BB, PRGN 4.24%.

SR B T 5 SR A R 1, FRATHE 2021 A A FIINME 5 A6 T AT S A 2 R R B R A A )
2021 AL T At FH L EVIP Gt EUE 1233.0 /4T RLRF AT XS b, PREANAEZE 2.09%,  FH It AT D e
BT & R s, TS REFEENSE R L.
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F—, PORENLAE, BT EARR . #bF] 2020 K, bRk HEENARIL 13156 /i
TH, HArHAERRFEENIL 2180 JT T, dtN 16.58%. F4dt— D@ piy. oo, %5
RN B, BEDRIHHI B BT B — b2 4x . SR s R 0] AR RRYE K HLREHL[6], DAL &2 2025
FEALRE AP R
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96%LA b o BEAR KR LR ARG HOR T BLAERE AL, (EOW BREE T JeAR BLBOR o 8 24 1 [E 2030
SESTIURROA SRS H bR T, MR AT s KRR R . KR G R RASEARTFR, #EE5 6
Pl Rguiid FRRRAEN 7 X, Sem BRI Z, T DUECD RRIR IR IR 4 BRIE AT

H= WAL, RESSRETIMN. BEE R RER M, WM — P8, 2k
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TR A, (R B K BRI AR IR TS AT, AR 70%( H A K EE MR ik,
BLREEAZ @ E A il SRR, FEREAE D BT B R P U Ay IR SIS Ik R T
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TG, BRI R TISCRE, AIRATR L T ARRBT FERINLSs IRE S SR A R, AT
TR HIT AR RO ORI AL ;R 32 RO 58 SAEEEE

E&UH

A TAF A6 5 1 8 R S A B 45 3% (No. 110052971921/103) F1 L 5% T B & T AR L 55 3%
(No. KM202010009013) % ..
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M F
Bfsg—: SPSS HfF 3 #T 4tk o LB 558 = L A B AH G

S LHERSHE= B EMXYE

LS H=rl
R R AE I 1 1 0.992"
o E Sig.(WE) 0.000
HE 3 31 31
B R AR S 0.992” 1
=l Sig.(WUE) 0.000
R4 31 31

** 1F 0.01 I (E), MR,

M. SPSS B — 77k GDP 5 55— \b F H A S 1

77k GDP 55— B AR

#F—7r=Jk GDP B
B IR ARG 1 0.787"
#—r=l GDP Sig.(AU=) 0.000
R 31 31
B IR I 0.787" 1
Fr AR Sig.(MZ) 0.000
N RE 31 31

** 7F 0.01 ZLRI(VE), FHRMERZE.

Bfsk=: EXCEL B TH55 F F B H A 2% 7 b F o 4 ok

Table Al. Growth rate of electricity consumption in China and various industries in Beijing (1991-2020)
Mizz AL dtmmEia AR EEE R &~ F B 218i%(1991-2020)

S T EHtSABRENE  FEE FoSBEE FEEE ERAFEAEERE

1991 7.26% 0.22% 4.65% 15.19% 16.67%
1992 9.02% 9.36% 8.89% 7.77% 13.99%
1993 9.40% 4.93% 7.58% 14.36% 14.88%
1994 6.73% —5.49% 5.21% 11.60% 14.32%
1995 8.34% 0.95% 7.34% 12.35% 9.19%

1996 9.78% 9.60% 6.63% 14.54% 20.18%
1997 7.87% 7.63% 2.15% 16.93% 21.65%
1998 4.78% -10.11% 1.26% 12.40% 11.10%
1999 7.62% 11.98% 2.16% 12.52% 21.27%
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Continued
2000 29.32% 7.94% 37.33% 16.60% 33.63%
2001 4.04% 0.72% -3.07% 14.86% 13.19%
2002 10.01% 4.22% 8.92% 9.82% 16.08%
2003 6.28% —21.84% 5.44% 7.81% 12.28%
2004 9.75% —2.92% 7.24% 12.53% 14.57%
2005 11.18% 9.66% 7.80% 17.03% 10.41%
2006 7.19% 7.21% 5.29% 9.69% 7.82%
2007 9.06% 8.98% 5.02% 13.75% 11.27%
2008 3.40% 1.88% —4.77% 11.59% 9.03%
2009 7.17% 15.61% 2.86% 9.95% 10.74%
2010 9.57% 7.43% 8.28% 11.64% 8.18%
2011 1.46% 0.81% -5.17% 7.13% 3.88%
2012 6.40% 6.47% 3.21% 6.99% 11.81%
2013 4.44% 2.40% 4.26% 7.90% —2.96%
2014 2.62% —0.06% 0.21% 2.73% 7.79%
2015 1.67% -0.32% —3.42% 5.24% 3.25%
2016 7.09% 6.06% 3.24% 8.09% 11.83%
2017 4.57% —42.45% —0.58% 7.52% 11.00%
2018 7.08% -5.80% -0.23% 7.40% 18.18%
2019 2.10% —7.06% -1.86% 6.56% -1.86%
2020 —2.27% -8.29% -9.52% -3.94% 11.21%

BfsPU: EXCEL BRI A& L A i b b

Table A2. The portion of electricity consumption (1990-2020)
Mizz A2. &7/l = &Lk (1990-2020)

S B ARESH Bl AEE S =l SH R4 AR

1990 6.18% 67.39% 20.12% 6.31%
1991 5.78% 65.75% 21.61% 6.86%
1992 5.80% 65.67% 21.36% 7.17%
1993 5.56% 64.58% 22.33% 7.53%
1994 4.92% 63.66% 23.35% 8.07%
1995 4.59% 63.07% 24.21% 8.13%
1996 4.58% 61.26% 25.26% 8.90%
1997 4.57% 58.01% 27.38% 10.04%
1998 3.92% 56.06% 29.37% 10.65%
1999 4.08% 53.22% 30.71% 12.00%
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Continued
2000 3.40% 56.52% 27.69% 12.39%
2001 3.30% 52.65% 30.57% 13.48%
2002 3.12% 52.13% 30.51% 14.23%
2003 2.30% 51.72% 30.95% 15.03%
2004 2.03% 50.54% 31.74% 15.69%
2005 2.00% 49.00% 33.41% 15.59%
2006 2.00% 48.13% 34.19% 15.68%
2007 2.00% 46.35% 35.66% 15.99%
2008 1.97% 42.68% 38.48% 16.86%
2009 2.13% 40.97% 39.48% 17.42%
2010 2.09% 40.48% 40.23% 17.20%
2011 2.07% 37.84% 42.47% 17.61%
2012 2.07% 36.71% 42.71% 18.51%
2013 2.03% 36.64% 44.13% 17.20%
2014 1.98% 35.78% 44.17% 18.06%
2015 1.94% 33.99% 45.73% 18.34%
2016 1.92% 32.77% 46.15% 19.15%
2017 1.06% 31.15% 47.46% 20.33%
2018 0.93% 29.03% 47.60% 22.44%
2019 0.85% 27.90% 49.68% 21.57%
2020 0.80% 25.83% 48.83% 24.54%

BfsRTr: JERCH XA P B S & P L

Table A3. Beijing's GDP and added value of various industries (1990-2020) Unit: 100 million yuan
Mizz A3, JEmHMXAE = 2 E R & B ANME(1990-2020) EAfi: 1Z7T

4 X A= B E FE—rBE e e FE=r Mg nE
1990 500.8 43.7 262.0 195.1
1991 598.9 455 2905 262.9
1992 710.2 48.7 343.4 318.1
1993 888.9 53.2 416.3 419.4
1994 1149.8 66.8 512.7 570.3
1995 1516.2 722 638.3 805.7
1996 1819.4 75.0 709.2 1035.2
1997 2118.1 77.2 774.8 1266.2
1998 2439.1 77.9 834.1 1527.1
1999 2759.8 78.4 900.0 17815
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Continued
2000 3277.8 79.3 1023.7 2174.9
2001 3861.5 80.8 1127.2 2653.6
2002 4525.7 82.4 1235.1 3208.2
2003 5267.2 84.1 1456.4 3726.7
2004 6252.5 85.4 1773.7 4393.4
2005 7149.8 86.9 1907.4 5155.5
2006 8387.0 87.2 2072.1 6227.7
2007 10,425.5 99.4 24134 7912.8
2008 11,813.1 111.4 2526.7 9175.1
2009 12,900.9 116.8 2736.4 10,047.7
2010 14,964.0 122.8 3233.1 11,608.1
2011 17,188.8 134.5 3563.3 13,491.0
2012 19,024.7 148.4 3856.0 15,020.3
2013 21,134.6 159.8 4168.3 16,806.5
2014 22,926.0 159.2 4433.0 18,333.9
2015 24,779.1 140.4 4419.8 20,218.9
2016 27,041.2 129.8 4665.8 22,245.7
2017 29,883.0 121.9 5049.4 24,7117
2018 33,106.0 120.6 5477.4 27,508.1
2019 35,445.1 114.4 5667.4 29,663.4
2020 36,102.6 107.6 5716.4 30,278.6
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Figure 1. Line chart of electricity consumption of primary industry and added value of primary industry
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Table A4. Results of the Fourth, Fifth, Sixth and seventh Beijing population census (excerpt)
Mize A4, B, B, Ny ERIEEHTAOEEER(TIE)

FH BEAOGA)  EEARADGA) BEAOGEAN)  SHALOGEA)  EEAOEBEA/KN)

1990 1086.0 53.8 798.0 288.0 646
2000 1363.6 256.1 1057.4 306.2 811
2010 1961.9 704.7 1686.4 2755 1196
2020 2189.0 839.6 1916.4 272.6 1334

DOI: 10.12677/m0s.2022.115129 1382 e RSE TR


https://doi.org/10.12677/mos.2022.115129

	北京市全社会用电量的研究与短期预测
	摘  要
	关键词
	Research and Short-Term Prediction of the Total Social Electricity Consumption in Beijing
	Abstract
	Keywords
	1. 引言
	2. 数据获取与分析
	2.1. 数据来源
	2.2. 北京全社会用电量现状
	2.2.1. 北京全社会用电量
	2.2.2. 各产业用电量情况


	3. 模型构建与检验
	3.1. 数据处理与序列检验
	3.1.1. 数据异常值检验
	3.1.2. 序列平稳性检验

	3.2. 模型构建
	3.2.1. 阶数确定
	3.2.2. 方程确定

	3.3. 模型检验
	3.3.1 数值对比
	3.3.2. 检验残差序列


	4. 北京市全社会用电量预测
	5. 结论及建议
	致  谢
	基金项目
	参考文献
	附  录

