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Fig. 1 Beijing daily electricity load during 2002—2004
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Fig. 2 Scatter diagram of daily temperature and electricity load (detrend)
of Beijing during 2002—2004
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Fig. 3 Weekly (a) and monthly (b) fluctuation of average electricity load during 2002—2004
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Table 1 Result of model-1, model-2 and model-3

o _ R 1 : FEAL 2 ‘ _ HLAY 3 _
R ¢ GeitHE t GeiHE I ¢ GLitHE
C 8.52 639. 90 264,61 8.50 302. 67
¢ 2.46X 107" 47.90 2.71X107! 6.56 2.70X 107! 8.59
H, 8.99X 1073 15. 44 3.77X1073 6. 60 4.10X 1073 7.24
C 2.35X107? 26. 22 1.81X1072 23.97 1.96X1072 24.93
H,— 1.94X1073 3.41
Ci— 3.33X10°° 0.42
H, 1.71X1073 3.05
Ci 4,68X1073 6.01
Dy, 1.68X1073 0.29 3.27X1072 1.31 3.38X10°3 1.35
Ds, 6.04X1073 1.06 5.93X1072 1.98 5.77X1073 1.91
Dy, 5.32X1073 0.93 4.26x1073 1.31 3.88X1073 1.23
Ds, 2.43X1073 0.42 2.22X1073 0. 69 2.31X10°3 0.74
Dy, —3.11X1072 —5.41 —3.15X1072 —10. 49 —3.14X1072 —10. 39
Dy, —3.69X107? —6.43 —3.72X1072 —14.92 —3.70X107? —14.76
My, —3.11x107? —3.80 5.02X1073 0.29 6.09X1073 0. 36
M, 8.38Xx 1073 0. 89 5.06X1073 0.22 6.95x1073 0.33
My, —4.59X1072 —3.77 —1.79X1072 —0. 68 —1.55X107¢ —0. 64
M, —1.24X107! —9.05 —6.36X1072 —2.32 —6.38X107? —2.52
M, —1.02Xx10! —6.96 —6.64X1072 —2.34 —6.74X107? —2.53
M;, —8.64X1073 —0.57 —2.90X102 —1.02 —2.64X1072 —0.99
M, 8.60X107° 0.01 —5.02X1073 —0.18 —2.06X107* —0.08
My, —3.85X107? —2.80 1.22X1072 0.43 1.54X1072 0.59
My, —3.27X1072 —2.96 —3.02X1072 —1.17 —2.73X107? —1.16
My, 4.76 X102 5.62 7.57X107% 0.32 1.90X1072 0. 88
M, 5.79X 1072 7.50 2.02X 1072 1. 00 2.43X1072 1.28
J. —5.44X107? —6.78 —2.90X1072 —3.05 —3.04X1072 —3.18
S, —1.93X10! —16.12 —5.67X10°2 —4.21 —6.38X1072 —4.87
AR(D) 7.99X107! 25. 35 7.44X1071 23. 30
AR(2) 1.27X107! 4.07 6.59X1072 1.69
AR(3) 9.30Xx 1072 2.96
WHEE ) R? 0. 87 0.95 0.95
[5] U9 s o 22 0.05 0.03 0.03
DW Sii1H 0.56 2.02 2.01
AIC —3.11 —4.05 —4.10
SC —3.00 —3.94 —3.96

e (1) AIC My w5 B 1 N ( Akaike info criterion) , SC &y W34 KL 2% E W) (Schwarz criterion)
(2) ¢ BRI 0,05 B EKT MG AN 1.96.¢ (5K F 1.96 F/Ril it 0.05 BEVEKE .



i 19 %

2

B, FEERINTF .

JEHIEEH, .C, h8R B3, H H BT 2 (4 40 1
REWE K.

C, Wb H, ZECK, LW E 25 & il o4 B 7 1704 1
M A& BARR K. 24 CDD 84 n 1 Cif, i Jy i
MG 1,962 %6, B P-4 S 18 C B, 4 4
Il CLE RGN 2%, WS E R
FREAL L CL s n 0. 41%,

H_,.H_ .,/ H,,C_,,C,,/NT C,, Ji B
H $8 B0 224 K 1 H 7 g 52 e 88 K T s JLER 1Y
M AR IR /N, 2K CDD 1 C A F MR
M &SR 2938 I 0. 33% ~0. 468% ., 4K HDD 4
il C, AP RH TR o, 17% ~
0.19%. C.\ A3,

IE AR B 404 5t i R B0 5 8, T HL
YR AR H s I ST TAEH . WA Ds A1 D;
I RETUAE S, RS A2 H R R 2
Wi—2r 0 R B 3. 14% F1 3. 697%, T “H—".“F
— 7R H Wy S AR H R R 300, FR E 1L
i H AT WA, i @R 6. 375 %,

B 5.6 H HEHIAS B R B & Ah AR 3%

SR
2

) g/ MW

VLU B T4 5% A2 B IR S iY 45 H | A e (AR R
EHRZGRENZRGSEEHER S5 1 A%EH
WX, 4—8 H RECH T, AT LU BN & iR RS
Xof k2 2 5 A VR L S SO H AR AR 1O RS
fi%.

TR LA BE IR 95. 3%, LA 2 RS A 4%

i
BRI £

Do T VPR 3 ) TN AE T R 20022004 4F
9l IR g 970 Ao R Al 2 B R s — 43 T I
GBI 3. 55— T I . AR R TP A AR 23 i
PEAT T AR BEA A BE Wy s N . A R T
B 2001 45 1 H—2004 4 9 A #9848 H T I G 7
3,2004 4R35 4 7 B2 14 i BE B s AT B0 X 7 Y
Bt . fE A BTN L 48 2001 4F 1 A 2004
AR 11 H BB T I 2R 3, 2004 4F 12 A B9
JE R T T 0N G A A 03 8 L g S A b LT
A9 2+ H T O R A Bk b i 15 3 A R RS R
1R 3 R BT REF A AN R BN 45 SR A 4
PR

8800

(b)
8600

8400
8200
8000

78004 )

7600

SBR{E
Tamfe

7400

7200 ——

L B A L e B B B A
12—01 12—-06 12—-11 12—-16 12-21 12-26 12-31

H

B 4 2004 45 4 8 (a) ) 12 H (b)) HL J] f o
Fig. 4 Electricity load of the 4th quarter (a) and December (b) in 2004

8800
(a)
8400 l
8000
_ 7600
=
E 7200
&
& 6800
2 6400
6000
—hr{E
s e il
5200
2004-10 2004-11 2004-12
it
x2 FTEMAEMNRE
Table 2 Quarterly and monthly forecasting error
R ZEIR AT 7 i T 7B
¥ iR 2/ MW 136.9 102. 4
-2 46 X iRk 22/ MW 93.3 76.6
- S AR X R 25 1.33 0.95
Theil N4 R % 0. 0094 0.0063
i 2 B8/ % 5.4 9.7
52/ % 0.5 4.2
By 22t i/ % 94. 1 86. 1

MK SR 22 45 b A 1R T fE ) iR . B
U ) it 2 EE AT o R0 4 (L S B 2 (L Y O 25 A
MR ARG E N 5. A%, W MRIRER
136.9 MW, Bl 99. 704 fi 8 3 fR 4 3¢ 22 A i
400 MW, JEE 0 AR A7 28 B 1) 45 2R (5D A 22 L
B F B B LE 2 B 00 A AR 2 .k S i B A
R Bem p R BN GE T . T R 3 AR B A
A NG5 RAT — E M 22 . AR IR A E L R Y



519 % 17 R A% b U T AR X L 1

uf 5 W) ) T 4 5 b 537

WM 1 2 Wb . B AMY R 2EBE TR WL 2R A 10
A REAPEAT BOW L P 3R 28 /0 T 100 H %
TER A X AR 22 PP Al 2 LA S B i J3E R A 5 1Y
TESE B 7 RE R B 0 T 41 A ol 4 1 1R R K
FHAEL 7 X6F FiL 7 B0 A 1) T4 K 7 A B B
1M S BB PN T B+ R ) 3 TR T AR A A R A 1)

8

4 N gk

G RN BE TR HL T3 B Y 52 ) G A W A L (H
TR &R DL it & &5 BARRMA D
S5 22 IR R SR [ 6T /8 3 9% kAR AR D 45 T A
TIH BN R A% . A SCLLVR IR A8 8 H 3550
fife AR L 51 AT HIAH G AR 5 44 £ B A8 o 1Y) 3l
AL, DL TR FUAS A LT 03 R UL AR YT (R H O
AR B A3 i v 7 G qer B H A RV B ZR 0
5 2 A A 7 vk A T AR S ) A
THE PRI, A5 R 25 L AR Ay b A B T SR AR B
TAEH 546 TAE H X8 /R a2 m .

AL Ah 3T F . CDD Xf B 7 B i 19 5% 1 L
HDD & ,CDD $4 i 1 °C, i Jj f fif 29 58 Jn 300, i
HDD 34 Jn 1 °C . 3 g 938 jin 0. 4% . CDD [y
g e HDD (s 5 s2m R, B S 28 H .
“ A5 H L B IR R I L COAE HD R R
36 ~4 00 Z [H) T A 1 39 ) Y A R B4 LG IE R 0
TREEZ T 6%,

o AR TR T 68 g AT PEAR K B L 2 A R 2R
B ZRGEVR 22200 5% - 10 A BE BUIN Y R Ge iR 22 24
R 10 %6 i B RE T A 458 4 1) v 0 000 6B T 4 E
JiAelb i R EE S A RS M.

2 % x

[1] Lotufo A D P, Minussi C R. Electric Power Systems Load
Forecasting: A Survey. Paper BPT99-028-25 Accepted for
Presentation at the IEEE Power Tech’99 Conference. Buda-

pest, Hungary, 1999.

2]

[3]

(4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

TRSCHT L BENL )T R B0 I 25 A
SREFS B L2003, (3): 71-74.

P4 22 B2 AR (A

Kermanshahi B, Iwamiya H. Up to year 2020 load forecas-
ting using neural nets. Electrical Power Energy Syst, 2000,
24, 789-797.

Ringwood J V, Bofell D, Murray F T. Forecasting electricity
demand on short, medium and long time scales using neural
networks. J Intell Rob Syst, 2001, 31: 129-147.

YRR, D2, R Rk, LT RBFENN [ %8 391 8 g 6 o TR i
. gk g, 2006, (14): 21-23.
BTLL R B SR M. LT b 2 I 4% RSORT 3 1 1  T £
M. R, 2006, (5). 45-47.

WRAFZE. BRBRGE T3 A7 7 s g Aol 0 s B0 of i NPT AR AR
7, 2006, (5): 63-65.

Pardo A, Meneu V, Valor E. Temperature and seasonality
influences on Spanish electricity load. Energy Econ. 2002,
24. 55-70.

SRR . TF ik 2 v A B R B IF R AE I M . 2001,

Li X, Sailor D J. Electricity use sensitivity to climate and cli-
mate change. World Resour Rev, 1995, 7(3): 334-346.
Wibig J. Heating Degree Days and Cooling Degree Days Vari-
ability in Lodz in the Period 1931-2000. Fifth International
Conference on Urbun Climate. Lodz, Poland, 2003: 471-
474,

Byrd G P. An adjustment for the effects of observation time
on mean temperature and degree-days computations. J Clim
Appl Mer, 1985, 24(8) . 870-874.

W TR, BLIE AL AF. JUatib XA BE H RS BE H Y AE Ak
FRAE. RIS 4R . 2007, 18(2): 232-236.

Lalas D P, Mirasgedis S, Sarafidis Y, et al. Impacts of Envi-
ronmental Restrictions on the Structure of the Electricity Sec-
tor. Technical Report Prepared by National Observatory of
Athens for the Greek Public Power Corporation, Lofos Nim-
fon, Thission, 11810 Athens. 2003.

Mirasgedis S, Sarafidis Y, Georgopoulou E, et al. Models
for mid-term electricity demand forecasting incorporating
weather influences. Energy, 2006, 31:208-227.

Peirson J, Henley A. Electricity load and temperature: is-
sues in dynamic specification. Energy Econ, 1994, 16(4):
235-243.

Le Comte D, Warren H E. Modeling the impact of summer tem-
peratures on national electricity consumption. J Appl Met,

1981, 20: 1415-1419.



Econometric Analysis on Beijing Temperature Influence on Electricity Load

Wu Xiangyang” Zhang Haidong”
Y (Beijing Academy of Social Sciences, Beijing 100101)
2 (China Meteorological Administration, Beijing 100081)

Abstract

The variation of electricity load is influenced by the weather, especially the temperature. Relationship
model between them is established by using of econometrics method, and its predictive power is assessed
by forecasting a monthly and a quarterly load.

The mean daily temperature from Beijing Weather Observatory and daily maximum electricity load
from Beijing Electricity Company during 2002—2004 are collected to form the model. Because of the tem-
perature’s nonlinear affect on load, the heating degree days (HDD) and the cooling degree days (CDD),
which are the derivation index of temperature, are used as explanatory variables to establish a concise line-
ar model. Degree days index is defined analogically as the accumulated Celsius degrees between a threshold
temperature and the daily mean temperature. The HDD is a good estimation of an accumulated cold during
the cold season and the CDD estimates an accumulated warmth during the warm season. The 18 ‘C thresh-
old temperature is chosen in Beijing.

The development trend, the different influence on load of different month, different day (holiday and
workday), as well as the lag-effect on load of HDD and CDD are fully considered in the model. The errors
autoregressive structure is introduced. The test results and actual data have a good fitting degree, R* is up
to 95%, and DW is 2.

The CDD has a stronger influence on electricity load than the HDD. If the CDD increases 1 'C, the e-
lectricity load will increase 3% ; the HDD increases 1 C, the load will only increase 0. 4%. CDD's lag-
effect is also stronger than HDD's. The electricity load on holidays, such as Saturdays, Sundays, the May
Day holiday and the National Day, is 3% —4% lower than workdays, in the Spring Festival, it is even
lower. Assessment of its predictive power shows that it works good for the medium prediction of electricity

load, systematic errors of scasonal forecasting is 5. 4% at 99. 7% confidence level.

Key words: cooling degree days; heating degree days; electricity load



