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Abstract

Linear regressions and evolutionary nonlinear regression based compensation techniques for the short-range
prediction of wind speed are investigated. Development of an efficient MOS(Model Output Statistics) is
necessary to correct systematic errors of the model, but a linear regression based MOS is hard to manage
an irregular nature of weather prediction. In order to solve the problem, a nonlinear and symbolic
regression method using GP(Genetic Programming) is suggested for a development of MOS for wind
speed prediction. The proposed method is compared to various linear regression methods for prediction
of wind speed. Also, statistical analysis of distribution for UM elements for each method is executed.
experiments are performed for KLAPS(Korea Local Analysis and Prediction System) re—analysis
data from 2007 to 2013 year for Jeju Island and Busan area in South Korea,
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Table 1. Elements of UM

Group Code
Air Temperature TS, T8, T7, T5
Thickness DZz18, DZ17, DZ85

TDD10, TDDS, TDD7, TDD5
Qs, Q10, Q8, Q7, Q5
DQS5, DQSS, DQ75
RHS, RHS, RH7, RH5
MRH17, MRH15, MRHS5
VPDS, VPD10, VPDS, VPD7,
VPD5

Dew-Point Depression

Specific Humidity
Q Difference
Relative Humidity
Mean RH

Vapour Pressure Deficit

Zonal Wind usS, U8, U7, U5
Meridional Wind VS, V8, V7, V6
Wind Speed WSS, WS8, WS7, WS5

NW Wind Speed
NE Wind Speed
SW Wind Speed
SE Wind Speed

NWS, NW8, NW7, NW5
NES, NES, NE7, NE5
SWS, SW8, SW7, SW5

SES, SES, SE7, SE5

Total Rain Amount PCPN
Lapse rate LR87, LR85
K-Index KI

Severe Weather
SWEATI

Threatening Index
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Fig. 1, Example of linear and non-linear regression
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procedure genetic programming
begin
t (-0
initialize P(t) // each individual consists of tree
evaluate P(t)
while (not termination-condition) do
begin
t (- t+l
select P(t) from P(t-1)
recombination P(t) // genetic operation with trees
evaluate P(t)
end

end
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Fig. 2. Example of different cases for non-linear

regression
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Table 2. Experimental results of wind speed prediction for
linear and nonlinear methods

Jeju Busan RMSE

UM+MLR 1.958 1.562 1.760
UM+Ridge 2.053 1.740 1.896
UM+Lasso 2.108 1.521 1.814
UM+GP 1.891 1.091 1.491
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Fig. 4. Ridge graphs for RMSE of Jeju and Busan
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Table 3. Comparison of selection results for weather

elements(top 10 elements)

weather UM+MLR weather UM+Ridge
element (coeff) element (coeff)
DQ75 691.853 DZ17 0.598
DQ85 678.784 WSS 0.410
QS 672.323 SWS 0.410
DQS5 663.355 SES 0.410
Q5 396,122 MRH17 0.395
Q8 384,947 DZ18 0.304
Q7 379.313 T5 0.359
KI 375.635 7 0.357
TDD7 335.504 MRH15 0.306
TDD8 287.688 LR85 0.258
weather UM+Lasso weather UM
element (coeff) element +GP (%)
Dz17 7.679 SES 8.824
WSS 5.865 SWS 7.030
SWEATI 4,402 WSS 5.181
MRH17 3.576 NES 3.724
LR85 3.127 NW8 3.369
TS 2.944 VS 2,941
T7 2,470 NWS 2.430
MRH15 2.380 V8 1.849
T8 2.061 NE8 1.811
SWS 2.047 PCPN 1.762
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