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Research on Meteorological Forecast Technique of Daily Maximum
Electric Loads during Summer in Beijing
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WANG Youmin', and LIU Qiufeng'
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Abstract The best method to distinguish the components of the variations in daily electrical loads and the main factors
that cause daily maxima, and the optimum number of forecast models was explored. Based on daily electric load,
temperature, relative humidity, rainfall, and wind speed data from 2005 to 2010 in Beijing, the characteristics of the daily
electric load maxima were analyzed and the methods to distinguish the variation components were discussed. Based on the
correlation between electric load and meteorological parameters, the maximum electric load of the long summer days was
also analyzed. The method of stepwise regression was used to model the variations in daily electric load maxima from June to
August during 2005-2009. The results showed that the daily electric load increased linearly from 2005 to 2010 with a
significant weekly effect during summer. Separation methods based on annual daily variation trends are the best. For the

same day, the correlation coefficient between electric load and average air temperature is high, which also applies to the
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variations of the daily electric load for the day before. Seven forecast models that take into account the daily air temperature

and electric load for the same day and the day before are better than two or four models that consider the whole week.

Keywords Maximum electric loads, Meteorological elements, Tendency separation methods, Forecast model, Beijing

jillls

1 5

B At 4 450 10 R RN R ZE VS KT 4
ws VA HBR A BOAETE A et S R
() LU R K, 3 B0 RE AR AR B K, e DL T
W, BRI N 2 A Fe e s T . N (L)
W, RGN A, &, aTiRiseT, B
FL IO P AL RO A7 o T IS

VEZHE9T0 G HERPRLAT,, 1994; BHTIARAE,
2002a; FK/ANEFIEIZR, 2002; PR, 2007;
%) R, H RS MEEEVIXRR, BT
BRSNS BT AR AT AR, L EE
T8 Ar 5 G F BOCR WAL . HETE g
HL ) SR A TRARABE YIS, K22 H0R AR A 5 i
WMENAGERZ MR RE TR, [R5
ARG B RN EER IR 8/ . 4, LA
WS — R PR L g fifr [HL D) fidr (R IE
Ak, 20005 PR, 2004) AR (B
ARULE, 2007; BPFIAESE, 2008; [EVI%, 2009) ]
SN TR, 2 A AR RN OG- HL ) AR A AN [ Ak
P 7 O IR AR R AU 28 A5 i R EE ST (R
I, A DA PR SR b, AR i ET— H A
B ) 24 H H HL AR K5 . SCEIVEAREE (2002b)
WU, 25 X — Rl X0 4 e TOUHR AR 284 () A
Jem EE.

HZ5 e i ey, ff ) SR e R Ak B g
(%, A A AR e e A2 25 . JET LA
ORI L, ARSI Db R R FE R
J1ban J o, RHEH F A SR AT 2
Jra, FRNT ARSI I R 2 FE R R ma 1 DA R LA
S UL TN 8 ) IR IR AR AN B AR AT 45
SR G Ay b X FR g A A 0N ASE Y 1) g ST L AT i
NI

2 BRI EAE

2.1 RBRAOEBREEFIRLE
K LEBIERGE (CEEFRURFBE, 2007) K

Jb 5t H s K g ffar BEREAT R . R
H (20054 1 H 1 HAE 2010 459 H 30 H) & KH
IS VRGN ) RS 1) b, RICKE S K ) 87 A 5 i
— RS G — BRI AT A LR, R H
KA ST R G R K ) a3
TEREAT LOIR, A5 P 8 Al 22 DR T S — o i U ST
KL O OB . eAh, X T 8t
(RIAN T84 g S A B, ISR FH AT 18 () 5100k
7.
22 "SEHAERIAZE

Bl 125 T 20054F 1 H 1 HA 201049 H 30
H 1650 F R s K H ) ey R (132 AR 1 2
ATCUE Y, b DOZR A ) ey SR, 2R —

U IR, R BLEL T HiR KW

FATARL K, B KA B/ ME AT 22 10000 X 10° kKW
DA by dbmt H oK i ) s S Ak R B e ds, s
RECGHRE 95% 15 BRI S .l i, 2005~2010
SRR T H B K H g 67 ey o 2R T I 1) A2 Ak 1
I, LAABEZ. H A H ARSI R AT i
AT CaFR e, BT BEALR =0 H
B K HL) AT IR LN, o] LLZBE AT

RGBT AR REE, ik, AUFTR
e/ — ikt 2005~2009 4Ei% H & K HL A
foms . PIAEE 2R H e K ) fos LR T AE R 22
5 B K H 7 9 Ay (R AR A A0 30 43 3 Hi ok, BASE
B H 5 K 7 ik 2 2 P RSB43 20 < % S o, 1)
FH O I3 M J7 0Kk 40 M 5 Ao 5 AR L7 1) 56
Z, WA BE SR ik et =2 2= H K )
BT TR
23 [SKZEFREXAE

B30 2005 5 1 J1 1 H #2010 € 9 1 30 H&
H PR S i el AR L XU
Bk mEAET Rk B EZE A5 B, KR
KNG b b B, B 9WAS 4 0, 0.1~9.9
mm Zifig ok 1, 10.0~24.9 mm 4wk 2, 25.0~49.9
mm itk 3, 50 mm MA_EgRiSh 4.

RAFEHCEH W AT
1=1.8T-0.55X(1.8T —26)(1-R,)+32-3.23/U ,

(D



S =7 N R i 18 %
806 Climatic and Environmental Research Vol. 18

Hrp, TRRHEAE CRAL: °C), RyRanH
F/MSHERE (0.01), U FRRHPFEIREE CHApT
m/s).

SUFRMIEEL: gk H 2 arE Lk i) H R
o 80 ISy, IFRKFIXES /> B R I R
fad k.

HEALR I E: RIGRBOES KT T 80 1)
KEL

Sttt KLl H s Sl 35 °C 1
a3 BVHE AR W B =i b

e H G HEmAREgL K TFET
35 °C HIREL

3 HRA
3.1 EEABRABNHHERNL

K 2 45 2005~2010 SEIL I E 2 H—F2 A
W HZ H P38 H ek Ly s by B2 35 H deok

LS IR 1 2 e AR Rl L, S0 — S R
CBLUR AR AR HD - H s K T faiy W 8 L A2 30
Ny EHH CBURBRAREHD m, — B 8%/
Ao UL ZEAE T H S K] R A r R D L W A 1 2
W2 o
32 EEFHBEXENGHESKETZEMXSR

AT 3 P 2 AR IS g W] REsY
W) TG R R, BB K AN, B
IESPNEZRR VSRR AEX PO

HP RGN S AR N TAAAERELIERR,
A2 DGt T RS H AR T 2 A
KEK WER AW, JoRmsR oy o & 3%
Gifir, Hob5 FAFSRGER . fm U BRI R
PIREL Bl milh. R EEEL EEE R
PRI AR ey BLRSUE I IEAR DS, HAIRHEIE . Y
W mEMRARRE, SREKREZEIMK. B
AU H SR SR R A AR A B B, it
HEZNR AT

8000
y=1.7814x—1870.5 I
2_
6000 R°=0.4544

z
X

ME 4000
B

w2000
=
i\/

o 0
X
g

—2000

—4000

2005 2006 2007 2008 2009 2010
Fh

B 1 200541 31 HZA 2010 4 9 ] 30 AL HoR R D (g B AL ik a3 A 0.6740)
Fig. 1 Daily maximum electric load anomalies in Beijing from 1 Jan 2005 to 30 Sep 2010 (the trend coefficient is 0.6740)
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Table 1 The correlation coefficents between the relative meteorological electric load and meteorological factors in summer

MR
TG e SRR ESR H R R MDORREE PO mE Bk PR REWEEC SRR e
1 0758 0612 0604 0.330 0.744 0014 —0.038 0007 —0.162  0.087 0.7779 0.778 0.227
2 075 0627  0.621 0.356 0710  —0.036  0.017 —0.008 —0.173 —0231  0.794 0.717 0.586
30745 0597 0589 0.323 0.740 0017 —0.046  0.007 —0.160 —0222  0.769 0.715 0.574
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Table 2 Relative errors of the simulated and predicted

results of relative meteorological electric load
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Table 3 Relative errors of the daily simulated summer

relative meteorological electric load in Beijing

YA IR 2
SR — 3.94%
R 2.84%
= 2.71%
ALY 2.39%
HET 2.70%
SRS 2.94%
JEMTH 2.70%

3322 AT 4 AR
T UL EFIE, T — DB A R
B, — AT 4 AN S PIARARE AL (RS D
M J Fe K H ) g $U A 5 TR B AR R R
ZESPRTRT AL, — RPN 4 AN HL ) S Ay PR AR 2R 1)
A H T S PRI A IR ZE N T 3%, PETIR
XTI ZEBR RIS mah, R NT 3%, 5



< oH e I 18 %
808 Climatic and Environmental Research Vol. 18

—JHEEAL 2 AN THREER S G5 RA L, — AL 4
ANTRARA AU 55 TR AR R ZE B W] Ry . R
W 2% RE T — H R S (1 — F AT 4 AR P AL
R EATRUS AU L T g

x4 —RERERXBAOGETHEMNIRE
Table 4 Relative errors of the daily simulated summer

maximum relative meteorological electric load in Beijing
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Table 6 Average relative errors of the daily simulated

summer maximum relative meteorological electric load in

Beijing
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Table 7 Comparison of the results of seven and four
models of the maximum summer maximum relative

meteorological electric load in Beijing

Table S  Regressive equations of the daily summer
maximum relative meteorological electric load in Beijing
SR B A
EV Sy ES (G T 3
B y=—91.733+0.583y 11 +1.06x1,+0.931, 0923 118.08 66
SR y=—105.06+0.328y;1+0.867x,+1.3261,+0.6426 0.933  100.60 65
B= y=—115.208+0.514y;.1+1.315x27+0.944,; 0955 21297 65
JEHANY pr=—111.192+0.488y;1+1.011xx+1.46361,; 0958 22938 65
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EHIF y=—132.993+0.315y:+1.254x,+1.5814y; 0929 130.04 66
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Fig. 3 The fitting degree of the simulated and real daily summer maximum relative meteorological electric load in Beijing during 2005-2009
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