KRBT xIVF—] Vol. 22, No.2, BAKBTRIVF—$£ - 19965 3A 298 FIT

[ E}I: 3-?‘ 'EH’%’ AR

RABELD 5 < D H DM RIGE = BIR 9 5 Fik

A Method of Estimating Daily Clearness Indexes
from Phrases of General Weather Condition
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Abstract

Forecasting daily clearness index of a next day is important for effective operation of solar energy
utilization system. There exists an obvious quantitative relation between the daily clearness index and
the general weather condition. This paper proposes a new method for estimating the daily clearness
indexes from phrases of the general weather condition. The phrases of genaral weather condition are
expressed with some weather words such as “fair”, “cloudy”, and “rain”, and some adverbs and a
conjunction such as “occasionally”, “temporarily” and “later”. At first, the basic weather words are
numerized in relation to clearness index using the data of four years. Secondary, the adverbs and the
conjunction are numerized in relation to time period using their meanings defined by the Meteoro -
logical Agency. Thirdly, an equation is developed to calculate the clearness index from the phrase of
general weather condition. The equation consists of the product sum of the numerized weather words
and the numerized adverbs and conjunction.

Correlation between the measured clearness index and the clearness index estimated with this equa -
tion is examined for a year. The result shows that the correlation coefficient is 0.92 and the standard
deviation is 0.06. So if this method is applied to weather forecast, the clearness index of the next day
will be considerably accurate because recently the weather has been forecasted with high probability.

Key words : Method of Estimation, Clearness Index, Phrase of General Weather
Condition, Correlation Coefficient
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General Basic clearness
weather Samples index:X
condition [d] Value | Standard

deviation
Clear 152 (10.4 %) | 0.662 0.042
Fair 247 (169 %) | 0.633 0.050
Slightly cloudy| 26( 1.8%) | 0.511 0.061
Cloudy 133(91%)| 0312 | 0.099
Rain 56 ( 3.8 %) 0.112 0.042
Heavy rain 14 ( 1.0 %) 0.072 0.023
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Boundary is a half of a pcriod 1
Later of G.W.C. However, it may P
be before and after about 1/6.

‘When phenomena occur inter-
mittently a few times, the total
times is less than a half of a
Occasionally |period of G.W.C. When phe-
nomena occur continually, the
time is more than a quarter and
less than a half of G.W.C.
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General weather condition

Calculation of eq. (6) to (11)

Cloudy temporarily fair a-1/8

x(0.312 + 1/8 > 0. 662

= 0. 356

Cloudy occasionally fair
temporarily rain

(1-5/16—1/8)>0.312 + 5/16

~0.662 + 1/8 >0.112 = 0.396

Cloudy temporarily rain later fair | 1/2>{ (1—1/8) x0.312 + 1/8 »0.112 + 1 >0.662 } = 0.475
Fair later cloudy temporarily rain | 1/2>{ 1 »0.662 + (1—1/8) »0.312 + 1/8 »0.112 } = 0.475
Fair later temporarily rain 172> 1 %0.662 + (1—1/8) »0.662 + 1/8 »0.112 } = 0.628
Cloudy later occasionally fair 1/2>( 1 x0.312 + (1-5/16)>0.312 + 5/16>0.662 } = 0.367
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