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Combined forecasting model of gas daily load based on weight
distribution of ant colony algorithm
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Abstract: Urban gas daily load has the characteristics of randomness and variability, and single load forecasting
models have certain limitations in practical applications, especially for specific time periods. To tackle such
problem, five evaluation criteria were used to eliminate redundant model before combination forecasting, and a
method of constructing variable weight combined forecasting model was proposed. The distribution weights of the
combined forecasting model were determined by ant colony algorithm, so that the precision of the combined
forecasting model was better than single models in a certain time period. First, the time-varying system of urban gas
daily load and the characteristics of each forecasting model were analyzed, which contains many random and fuzzy
uncertainties. Then, four kinds of single daily load forecasting models were determined, including ridge regression
(Ridge) , differential autoregressive integral moving average model ( ARIMA) , support vector machine regression
(SVR), and extreme gradient lifting tree (XGB). According to the characteristics of urban gas daily load model,
the parameters of each model and the input vector of the model were given. The redundant model was eliminated by
using the comprehensive evaluation indexes calculated by the average relative error, root mean square error, grey
correlation degree, correlation coefficient, and Theil unequal coefficient as the evaluation criteria. Finally, based
on the ant colony algorithm, a weight distribution combination forecasting model was developed. Study results show
that the long-term comprehensive prediction effect of the proposed model was superior to that of any single model.
Compared with a single model, the combined forecasting model had higher stability and fault tolerance rate, and
stronger generalization ability.
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Fig. 1 Variation of daily gas load and average temperature with
time
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Tab.1 Parameters in ridge regression model
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Tab.2  Vector parameters in ridge regression model

I ARFIE i
Xuosy ~Xon BmE LS H AT n+5 d 8945 H S

A A H Y b —4F BH D5 X R H AT S
X(1-71-37()) ~ X(l—u—36())
n+5 d (195 H

T 4 B AT S d S 2 B R IR

T -5y ~T,_
TN g R

W(/ -5) ~W(/—l) ﬁ(ﬂ”ﬂﬁﬁHHﬁS d E"J%%ﬁw}%
D(r) ND(l+n) ﬁ{ﬂlﬂuﬂgﬁr,ﬁg}i%ﬂ

iy A ) AT L H 365 d Sy 7 iy ] A, G B
Z WA T3 1) JEL S0 DR Sy P A S5 A8 Ak mT BB AR5 43
Z5 7m0 AT 1) 5 R K, AR SO S B ks
FHEIREFE H 0, fRi Ak R s LA 365 d 2k JE .

1.2 ARIMA K [a] FF 5142

ARIMA (p,d,q) #A R 2253 A [B1HFR 33 50 F
VIR, S8 p S BRI, S50 q R il sl P35,
SR d R 2 A B YO

AR SBR[ 7 810 R T AR 4f H AT 180 d 1Y
TS, BT

1) BRI RICH 2L B 7 far B[] ) 510 8
I, MUz i ) P BT L ACE (AR G R0 AN
PACF (s B AHC 2550 &,

2) 4nSR 751 ADF (B K TR K- (41 S48, )
T AT B 7 51 2 AR TR, WX P 81 A T —
B 2250 A B, AR FS P T 25 0 R 0, L 2 0 R TR
PEELR.

3) REL A48 R 19 AR 2 ARIMA (p,
d,q) B P HNEL T Y e R S 5UE. e XS5
JCHH AR A A 4l i+ 8 AIC (Akaike {7 B A5 1)
(R AR A T I 2R FPEA

4) XY TR B, 38 Ao R A 2 Wi ik 22 7
G A NS 8 i S EU TR I A i G it

5) VR A RS TR , - %6F 7= A 04 TR 64T 22 43
WAL H.

1.3 Z#HEEHES

FEEREAL(SVM) BT Geil2E > Big ) Ve
A RIS FNEEF XU e/ ME IS B FL R 2% S BRI, B
JE— B AP AY  3E i R) B AR Ak 1Y) 43 R 3R
T AT R R A i T A 2R
ML R RIS R ) R a5, L AT DA AT RS B 1
AR L pR AR, ST AF A HE) T L T T 46, B
T EALEEIS A SVR #8. SVR Ay A Ak i 2

100 3 3 JBCFH) A% R B0 CRRAE 2 46 o B8 45 i A\ 1) R
S5 (O3 St i St ) 381 B oy 4 225 ] - - T

R CHTF Python HfY Sklearn FEFHAY SVM 25
(1) SVR A Bl 7 00 A 7. LA3S 7 1 25 Sk H A U
Wit K A7 28 SRR 2, 2 28 178 HORE B 1 A% o ER
PASALFEIETT N T C A% R B gamma AEUEHIR R
e 2558 AR 1) 2% S HO0RE TS B L% 3,
SVR HRY 44 A ] £ 055 4.

*®3 SVREZSHIZER
Tab.3 Parameters in SVR model
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Tab.4 Vector parameters in SVR model
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Tab.6 Vector parameters in XGB model
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Tab.7 Parameters in ant colony algorithm
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Fig.2 Comparision between predicted and measured results of daily gas load
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Calculation results of model evaluation indexes on
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