HE5 A7 A A A25E A2F pp. 123~130. 2000

2= 0|E

o

ol &

o

AT A YAl O 5

Prediction of Daily Solar Irradiance Based on Chaos Theory
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SUMMARY

A forcasting scheme for daily solar irradiance on agricultural fields is proposed by application of chaos
theory to a long term observation data. It was conducted by reconstruction of phase space, attractor analysis,
and Lyapunov analysis. Using the methodology, it was determined whether evolution of the five climatic data
such as daily air temperature, water temperature, relative humidity, solar radiation, and wind speed are chaotic
or not. The climatic data were collected for three years by an automated weather station at Hwasung-gun,
Kyonggi-province. The result showed that the evolution of solar radiation was chaotic, and could be predicted.
The prediction of the evolution of the solar radiation data was executed by using ‘local optimal linear
reconstruction’ algorithm. The RMS value of the prediction for the solar radiation evolution was 4.32 MJ/m’
- day. Therefore, it was feasible to predict the daily solar radiation based on the chaos theory.
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Fig. 2 The evolution of daily radiation obtained by AWS.
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Fig. 3 The plot of slope versus log(r) acc-
ording to delay dimension for daily
radiation.
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Fig. 4 The plot of delay dimension vs slope of D, spectra for climatic data (air
temperature, water temperature, relative humidity, and radiation).

Table 1 The correlation dimension and embedding dimension for each climatic data

Air temperature Water temperature Radiation
Correlation dimension 0.85 0.85 3.1
Embedding dimension 3 3 8
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Fig. 5 The Lyapunov spectra of climatic data (air temperature, water temperature, radi-
ation).

- 128-



EE 0|82 o 87 AHAY VAT ol

N
wn

[
o
T

—_
[&,]
T

Radiation

-
o
T

[ ....... Real value

Predicted value J

1 21

41 61
Day

Fig. 6 The 1 day ahead step prediction for the evolution of radiation.

Table 2 The change in RMS of prediction
according to increase of predic-

tion step
L Radiation
Prediction step N
(MJ/m® - day)
1 day step 4.32
3 day step 8.97
5 day step 10.89
7 day step 8.48
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