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Fig. 1

Daily variation in total solar radiation, cloud cover and duration of sunshine during observation in Xisha Island n 2000

a. total solar radiation; b. duration of sunshine; c. total cloud cover; d. lower cloud cover
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Fig.2  Daily variation in total solar radiation, cloud cover and duration of sunshine during observation in Xisha Island in 2002

a. total solar radiation; b. duration of sunshine; c. total doud cover; d. lower cloud cover

1.2 ) .
2000 2002 , 2002
( 2a, R
( : 2000
) ) ; .
2000 2002 ,
( ): : ,
2000 5 10 , ( 0. 96), ,
2000 (5 8 —6 16 , ; ,
) ) .
, 5 8—9 5 10 -5 ; .
28 5 29 —6 6 ; (
6 7—16 ; 2002 5 -0.70),
14 : (4 24 —6 ( - 0.62) ;
21 ) : 4 24
—5 13 5 14 —6 12 ,
6 13—21 .
1 2 2000 2002 \
( la 2a)



388

36
2 (Dobdon et al, 1988; ,1991),
( . 1994, ,
1991; , 1991), )
To Burridge
(Muhammad Iqbal, 1983) : (7 ), F(C)
Ro 2 Ro 2 F(C)
= —_— 20 S 6 = — Lb 1
S So{ R} cos So{ R] sin (D ( . 1994) ( 7
.S . Ro 1994; ,1991)
. R ; So F(C)= 1- aC- bC? (8)
(= 1370W/m?%), 0 ¢ ca b ; a b
s (Muhammad Igbal, , 1; F(C)
1983): : :
cos 0= sin = sin in S+ cos PcosScos ©@  (2) Burridge( , 1991)
, @ ,© , 8 F(C)= (1- 0.4Cn)* (1- Q 47Cn) * (1- Q 4C1)
: : (9)
, Se , ,Cn Cy Cp )
T= So/( Sosin ) (3)
T ( Dobdon @ dl, 1988),
: 2000 , 2002
Lunb  (Dobdon @ a,1988), T
T= a+ bsind (4) 2.1
,a b , ,
, a b ) d) Lumb
( ) a b
2 2 T
(DOdeIl et (ll, 1988) : F( C)
T=Tox F(C) (5) ,
. To . F(C) , ( 55W/ m’
;To , ): ,
( ,2000) To: (49W/m” )
To= a" (6) S= Sosin®( 0.2+ 0. 6sinb)*
,a . m (1.0720- 0.0484C— 0.0529C,) (10)
Burridge( , 1991) To , ,
3a
To= 0.2+ 0. 6sin (7)

, o F(C)



389

estimated using different estimation formulas and the
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Fig.3 Comparison in total solar radiation between the
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Abstract Lack of solar radiation data in the study area limited the theoretical research in simple empirical estima-
tion formula for solar radiation and mostly for climate estimation. But sometimes we are interesting in synoptic scale

and short-range climate process, in which daily solar radiation intensity needs to be estimaed. This paper dealt with
related problems based on the data collected in the marine survey in Xisha Island area (1650N, 112°20E) in 2000
and 2002

The observation site was located in northermn central South China Sea in the fringe of a reef about 300m to the
southwest of Yongxing Island. Observation was done in an observatory tower. The solar radiation data were obtained
twice in stages between May 8 and June 16 in 2000 ( total 40days), and between April 24 and June 21 in 2002 ( te-
tal 59 days). In this study, we analyzed the total solar radiation and possible influencing factors first, and then de-
termined which factors were better for our calculaion. Secondly, we built up empirical estimation formulas that
mostly used cloud cover data that is fundamental for maritime meteorological study. We also tried other empirical es-
timation formula using total solar radiation based on cloud cover. Required corrections, such as vapor correction,
were made to our calculations to obtain daily solar radiation data in the area in all possible conditions.

So, firstly we carried on the contrast analysis among the solar total radiation, total cloud cover, lower cloud
cover, and sunshine duration. It was found that the total solar radiation was best related to sunshine duration, fol
lowed by lower cloud cover and total cloud cover. Secondly, from the sake of calculation, we constructed a formula
for getting solar total radiation, parameterized by total cloud cover, lower cloud cover and vapor, by multivariate -
ear regression out of the observed radiation data in 2000, with necessary error analysis and contrast analysis with the
predecessors. We found that vapor correction can only improve the precision a little of total solar radiation. Thirdly,
we constructed an estimation formula for solar total radiation out of all the factors above-listed. Error analysis showed
that considering sunshine duration in observation area could raise estimation precision for daily solar radiation inten
sity, which would reduce error by 50%. Finally, we performed an independence test using Year 2002 data and con
firmed the reliability of the result above. And we also apply the formula to the estimation for daily variation of the
solar total radiation in phases before the SCS monsoon break. It was found that the total solar radiation increase
slowly all the times.

In overall, tagging item of observed surshine duration in calculaion for some area is very useful to research
daily solar radiation variation, which can greatly enhance the estimation precision for daily solar radiation intensity.
Key words SCS, Air-sea fluxes observation, Calculation method for solar radiation, Cloud cover, Sunshine dura-

tion



