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Introduction of Atmospheric Pressure to Wind Speed Forecast
with Artificial Neural Network
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Abstract

The mean wind speed of 6 hours is forecasted using the artificial neural network (ANN). The forecasted target

site is Omaezaki, Shizuoka prefecture. The weather data from 1999 to 2003 at Omaezaki and other 8 sites around it

are inputted into the ANN. The ANN is constructed every season. Three kinds of the weather data inputted into the

ANN as follows: Case A-1; wind speeds of two and hours before the forecast timing, Case A-2; atmospheric pressure

of two and one hours before the forecast timing in addition to Case A-1, Case B; mean atmospheric pressure of six

hours after the forecast timing in addition to Case A-2. Case B is based on the fact that atmospheric pressure has been

forecasted very accurately. Forecast error is evaluated by the root mean square error. The forecasted results show
that the forecast error of Case B is 0.8 to 1.2 m/s through a year while that of Case A-1is 1.0 to 1.6 m/s and that of
Case A-2is 1.0 to 1.4, and the forecast error of Case B is smaller than those of Case A-1 and Case A-2 in the wind

speed range larger than 5 m/s. These results indicate that the atmospheric pressure data is important in the wind speed

forecast.
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Fig. 1 Forecast site and other SDP sites around it.
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Fig. 2 Time series of atmospheric pressures P,, P; at

Omaezaki and Irago, and wind speed W, at Omaezaki.
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Fig. 3 Artificial neural network used in this study.
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W: Wind speed data
P: Atmospheric pressure data

Case A-1 W

we e
Case A-2 p

we e
ple | e ®

I
{

2 -1 0 1 2 3 4 5
Progress time [h]

Case B

[ YT W s

Forecast timing

Fig. 4 Combination of input data in each data case.

NoOF—FEETFT—FERMAT S L, TRICAY
Foo RFHETOT—FERMBAKIIMEATHEIND, &8
D=y MUIFNFNRFE 1L DLIICRD, =a—TF LRy
U= OFFIZBNTHE, —RiZz=y FEBZWIZY
FEIZETAIRMPR RS, FEICEERILICHELE
KRET—FEH, EHILICMYLERy F U7 2R
L7,

Table. 1 The number of units of the neural network.

Data case | Input layer | Hidden layer Outputlayer]

Case A-1 18 6 1
Case A-2 36 12 1
Case B 45 15 1
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Fig. 5 Time series of forecasted and measured wind

speed in case of A-1.
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Fig. 6 Time series of forecasted and measured wind

speed in case of B.
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Table. 2 Yearly RMSE of each data case.

Evaluation RMSE [m/s]
data a1 ] A2 ]
1999 1.30 | 1.21 | 0.97
2000 129 | 1.21 | 0.96
2001 1.26 | 1.11 { 0.91
2002 133 ] 1.16 | 0.94
2003 125 | 1.20 | 0.98
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Fig. 7 Monthly RMSE.

Table.3 Mean wind speed in each season in Omaezaki,

Mean wind

Season speed [m/s]
Spring (Mar. Apr. May) 4.96
Summer (Jun. Jul. Aug.) 391
Autumn (Sep. Oct. Nov.) 4.58
Winter (Dec. Jan. Feb.) 6.35
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