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ABSTRACT

We analyze 211 data of the daily sunspot observations during the period of
January 4 to November 30 in 1993 and present the daily relative sunspot
numbers.

During 334 days of the period, the preliminary annual average of the relative
sunspot numbers is found to be 61.8 based on 27.1 distinct spots in a single
group for 3.7 spot groups.

According to the appearance of 203 spot groups, our analysis shows that the
mean life time of spot group is about 1 day and 15.5 hours.

QOur records show that more number of sunspots have appeared in the
southern hemisphere than in the northern hemisphere by some 2%, indicating
that the solar activities of the northern and southern hemisphere are much the
same during the period.
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Table 1. The Observed Daily Sunspot Data in 1993

Observing Northern Southern Totali Relative Remarks
DATE Time Hemisphere Hemisphere Sp. No. seeing Weather Ri" Observer
(KST) g f g f g f RK
Jan. 4 09 45 0 0 3 13 3 13 41 2 cloudy 52 K.J.Sim
5 09 45 0 0 5 25 5 25 72 5 clear 71 Y.D.Park
117 30 2 10 5 20 7 30 96 4 clear 91 Y.D.Park
12 10 35 2 30 4 37 6 67 122 5 cloudy 94 Y.D. Park
16 09 55 1 2 4 18 5 20 67 3 cloudy 59 Y.D.Park
19 09 00 2 4 4 31 6 35 91 5 clear 68 Y.D.Park
20 09 40 1 2 3 22 4 24 61 4 clear 52 K.J.Sim
2t 10 00 1 2 3 16 4 18 56 4 clear 47 Y.D.Park
25 09 45 1 2 2 7 3 9 37 3 cloudy 51 Y.D.Park
27 09 10 1 2 2 5 3 7 36 3 cloudy 73 Y.D.Park
28 14 20 0 0 3 12 3 12 40 3 clear 86 Y.D.Park
29 10 05 0 0 3 13 3 13 41 2 cloudy 78 Y.D.Park
30 09 40 0 0 3 13 3 13 4 4 clear 69 K.J.Sim
Monthly Total (13) 11 54 44 232 55 286
Monthly Mean 0.8 4.2 3.4 17.8 4.2 220 61.6 82.6
Feb. i 14 15 0 0 2 5 2 5 24 4 clear 22 Y.D.Park
2 10 15 1 2 2 4 3 6 35 4 clear 34 Y.D.Park
3 10 2% 1 16 2 10 3 26 54 4 clear 73 Y.D.Park
4 10 25 3 4 2 9 5 49 95 4 clear 85 Y.D.Park
5 10 00 3 46 4 18 7 64 129 4 clear 119 K.J.Sim
8 10 25 4 47 2 25 6 72 127 3 clear 134 Y.D.Park
9 10 50 5 35 2 23 7 58 123 3 clear 126 Y.D.Park
10 10 25 4 15 i 27 5 42 88 3 clear 114 B.H.Jang
B 16 05 1 4 1 22 2 26 44 3 clear 95 B.H. Jang
12 10 35 4 18 1 40 5 58 104 3 clear 97 Y.D.Park
14 09 35 3 19 i 30 4 49 85 4 clear 82 K.J.Sim
15 10 45 3 12 2 26 5 38 84 2 cloudy 73 K.J.Sim
18 10 00 3 26 3 17 6 43 99 4 clear 80 Y.D.Park
19 10 20 2 18 5 25 7 44 109 3 clear 88 B.H. Jang
23 09 55 3 28 3 23 6 51 107 2 cloudy 101 Y.D.Park
268 09 25 3 21 3 29 6 50 106 5 clear 90 Y.D.Park
25 13 30 2 16 3 26 5 42 88 3 cloudy 88 Y.D.Park
26 13 10 2 17 3 19 5 36 83 3 cloudy 86 K.J.Sim
29 09 20 3 38 3 9 6 47 103 5 clear 88 K.J.Sim
Monthly Total (19) 50 419 45 387 g5 806
91.0

Monthly Mean 2.6 22.1 2.4 20.4 50 42.4 88.7
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Table 1. (continue)

Observing Northern Southern Total Relative Remarks
DATE Time Hemisphere Hemisphere Sp. No. seeing Weather Ri"  Dbserver
(KST) g f g f g f Rk
Mar. 2 09 50 2 53 2 9 4 62 a8 5 clear 80 B.H. Jang
3 09 40 3 37 3 17 6 54 109 5 clear 84 B.H. Jang
4 09 55 2 40 3 18 5 58 104 4 cloudy 93 B.H.Jang
5 08 45 5 &3 3 26 8 79 153 4 clear 106 B.H.lJang
8 11 30 2 14 3 37 5 51 101 3 cloudy 82 B.H. Jang
9 09 S0 2 4 3 37 5 51 101 3 cloudy 85 B.H.Jang
10 16 50 2 10 4 33 6 43 99 3 cloudy Bl B.H. Jang
T 13 10 4 10 3 41 7 51 116 3 cloudy 86 B.H. Jang
12 10 20 3 15 3 33 6 48 104 3 clear 77 B.H.Jang
13 10 20 2 22 2 22 4 44 81 3 clear 67 B.H. Jang
15 12 05 1 23 3 6 4 29 66 3 cloudy 60 B.H. Jang
16 09 30 127 3 5 4 32 69 3 clear 56 B.H. Jang
17 09 05 123 2 10 3 33 60 3 clear 60 B.H. Jang
18 09 20 1 24 3 12 4 36 73 3 clear 69 B.H. Jang
19 09 10 1 25 3 17 4 42 79 3 clear 72 B.H. Jang
20 09 10 1 24 3 18 4 42 79 3 clear 70 B.H. Jang
21 10 10 3 29 4 18 7 47 112 4 clear 78 B.H.Jang
22 09 30 2 29 3 21 5 50 96 4 clear 73 B.H.Jang
23 09 05 3 15 6 21 9 36 121 4 clear 63 B.H.Jang
25 10 55 3 4 1 10 4 14 52 5 clear 40 B.H. Jang
27 09 15 3 13 1 6 4 19 57 4 clear 51 K.J.Sim
28 08 55 2 23 2 8 4 31 68 3 clear 51 K.J.Sim
29 10 00 1 18 1 3 2 21 39 3 clear 54 K.J.Sim
31 09 05 2 29 2 20 4 49 85 4 cloudy 61 B.H.Jang
Monthly Total (24) 52 574 66 448 t18 1022
Monthly Mean 2.2 239 2.8 18.7 4.9 42.6 88.4 69.8
Apr. 1 13 50 1 17 3 25 4 42 79 4 clear 67 B.H. Jang
2 09 10 2 14 3 28 5 42 88 3 yeliow sand 67 B.H. Jang
3 09 00 1 7 3 29 4 36 73 3 yellow sand 75 B.H. Jang
5 09 30 1 3 5 26 6 29 85 3 clear 75 B.H. Jang
6 09 20 1 3 5 33 6 36 92 4 clear 89 B.H.Jang
7 09 15 0 0 5 57 5 57 103 5 yellow sand 79 B.H. Jang
8 09 35 0 0 3 47 3 47 74 3 cloudy 81 B.H. Jang
9 09 10 1 7 2 44 3 51 78 3 clear 87 B.H. Jang
10 11 15 2 10 2 44 4 54 0 4 cloudy 74 B.H.Jang
11 11 15 1 12 2 34 3 46 73 3 cloudy 55 B.H. Jang
12 09 50 4 14 1 14 5 28 Ve 3 clear 37 B.H.Jang
13 09 10 1 4 1 2 2 6 25 3 clear 19 B.H.Jang
14 09 05 1 2 ! 1 2 3 22 3 clear 15 B.H. Jang
15 11 30 1 3 0 0 1 3 12 2 hazy 15 B.H. Jang
16 08 55 1 5 0 0 1 5 14 3 clear 15 B.H.Jang
17 09 15 3 12 0 0 3 12 40 3 clear 36 B.H. Jang
19 09 15 2 1 1 7 3 18 46 4 clear 51 B.H. Jang
20 09 00 2 18 3 17 5 35 82 4 clear 89 B.H.Jang
21 09 00 2 17 4 24 6 4 97 2 cloudy 98 B.H. Jang
22 09 15 2 22 3 28 5 50 96 4 clear 93 B.H. Jang
23 09 00 3 26 4 30 7 56 121 4 yellow sand 96 B.H. Jang
25 09 35 3 24 4 41 7 65 130 3 hazy 88 K.J.Sim
26 09 00 4 22 3 15 7 37 103 4 clear 50 B.H. Jang
27 08 30 3 13 2 8 5 21 68 3 clear 62 B.H. Jang
29 10 10 2 4 3 7 5 (B 59 4 cloudy 41 B.H. Jang
Monthly Totai (25) 44 270 63 561 107 831

Monthly Mean 1.8 10.8 2.5 22.4 43 33.2 73.0 61.9
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Table 1. (continue)

Observing Northern Southern Total Relative Remarks
DATE Time Hemisphere Hemisphere Sp. No. seeing Weather Ri" Observer
(KsST) 9 f 9 f g f Rk
May 1 11 45 2 4 1 4 3 8 36 3 clear 33 B.H. Jang
3 08 55 1 2 1 7 2 9 28 3 clear 42 B.H.Jang
4 08 30 1 1 2 13 3 14 42 3 clear 69 B.H.Jang
5 11 00 2 9 4 19 6 28 84 3 cioudy 80 B.H.Jang
6 13 10 2 20 2 12 4 32 69 3 clear 7 B.H.Jang
7 08 55 2 20 1 7 3 27 55 4 clear 74 B.H. Jang
8 08 50 2 33 i 5 3 38 65 3 cloudy 81 B.H.Jang
10 08 %0 2 53 2 17 4 70 106 4 clear 120 B.H. Jang
11 08 S0 3 50 3 13 6 63 118 4 clear 125 B.H.Jang
12 10 5% 3 56 3 9 6 65 120 3 cloudy 111 B.H. Jang
14 09 50 3 26 0 0 3 26 54 3 clear 59 B.H. Jang
15 09 10 4 19 0 0 4 19 57 3 clear 51 B.H. Jang
18 10 40 2 8 0 0 2 8 27 3 clear 29 K.J.Sim
19 13 30 2 6 0 0 2 6 25 3 clear 13 B.H. Jang
20 09 30 2 6 1 1 3 7 36 3 clear 33 B.H. Jang
23 11 55 0 0 1 1 1 1 11 3 clear 23 B. H. Jang
24 09 55 1 1 1 1 2 2 21 3 clear 33 B.H. Jang
26 10 25 5 14 2 3 7 17 84 4 clear 66 B.H. Jang
27 09 05 2 25 1 1 3 26 54 3 clear 59 B.H. Jang
28 10 00 4 5 0 0 4 51 87 4 cloudy 74 K.J.Sim
29 10 55 3 3 0 0 3 31 59 1 cloudy 88 B.H. Jang
30 12 00 3 57 0 0 3 57 84 4 clear 97 B.H. Jang
31 09 05 3 57 0 0 3 57 84 4 clear 96 B.H. Jang
Monthly Total (23) 54 549 26 113 80 662
Monthly Mean 2.3 23.9 1.1 4.9 3.5 28.8 6.1 61.2
Jun. 1 09 00 4 55 1 7 5 62 108 4 clear 105 B.H. Jang
4 09 05 4 3 1 15 5 46 7] 2 clear 82 B.H. Jang
5 09 30 3 27 ! 20 4 47 84 3 clear 74 B.H. Jang
7 08 50 3 18 1 33 4 51 87 4 clear 70 B.H. Jang
9 14 20 2 5 1 15 3 20 48 3 cloudy 46 B.H. Jang
10 09 05 2 7 2 22 4 29 66 4 cloudy 47 B.H. Jang
11 10 45 2 5 1 13 3 18 46 3 cloudy 35 B.H. Jang
15 11 25 1 2 0 0 1 2 12 3 clear 9 B.H.Jang
16 13 10 1 2 0 0 ] 2 12 3 cloudy 10 K.J.Sim
17 09 05 1 2 0 0 1 2 12 3 cloudy 17 B.H. Jang
18 09 00 1 2 0 0 1 2 12 3 clear 13 B.H. Jang
19 14 55 0 0 1 2 1 2 12 2 cloudy 15 B.H. Jang
21 09 55 i 2 1 9 2 1 30 3 cloudy 25 B.H.Jang
23 08 55 2 7 2 9 4 16 54 3 clear 51 B.H.Jang
28 09 05 2 19 2 5 4 24 61 3 ¢loudy 50 B.H. Jang
25 08 55 3 21 2 6 5 27 74 3 cloudy 55 B.H.Jang
27 08 50 3 12 2 5 3 B.H

N
o

40 86 cloudy 67 .Jang
Month!y Total (17) 35 217 18 184 53 401
Month!ly Mean 2.1 12.8 1.1t 10.8 3.1 23.6 52.7 491
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Table 1. (continue)
Observing Northern Southern Total Relative Remarks
DATE Time Hemisphere Hemisphere Sp. No. seeing Weather Ri~  Observer
(KsT) g f g f g f Rk
Jul. 1 08 40 0 0 3 31 3 31 59 4 cloudy 58 B.H.Jang
2 08 55 1 1 3 36 4 37 74 4 cloudy 57 B.H. Jang
3 09 55 1 3 3 26 4 29 66 3 cloudy 66 B.H. Jang
4 12 30 1 2 4 26 5 28 Vs 4 clear 80 B.H. Jang
5 08 40 3 7 3 25 6 32 88 4 clear 68 B.H. Jang
6 09 55 2 7 2 18 4 25 62 2 cloudy 58 B.H.Jang
7 10 30 1 2 2 13 3 15 43 2 cioudy 45 B.H. Jang
9 11 3B 1 4 2 10 3 14 42 3 cloudy 38 B.H. Jang
14 10 50 4 13 2 23 6 36 92 4 cloudy 63 B.H. Jang
15 10 00 3 16 2 22 5 38 84 5 cloudy 66 B.H. Jang
19 09 20 2 13 5 17 7 30 96 3 cloudy 76 B.H. Jang
20 09 30 2 7 3 12 5 19 66 2 cloudy 69 B.H. Jang
21 09 05 ! 4 4 21 5 25 72 3 clear 64 B.H. Jang
22 09 20 1 5 4 16 5 21 68 3 cioudy 54 B.H. Jang
23 09 10 2 6 3 12 5 18 65 1 cloudy 68 B.H. Jang
25 11 25 2 6 3 13 5 19 66 2 cloudy 61 B.H. Jang
27 11 30 2 4 3 14 5 18 65 2 cloudy 66 B.H.Jang
28 11 Q0 2 4 2 15 4 19 57 3 clear 59 B.H. Jang
31 10 05 4 10 i 1" 5 21 68 3 cloudy 46 K.J.Sim
Monthly Totai(19) 35 114 54 361 89 47
Monthiy Mean i.8 6.0 2.8 19.0 4.7 25.0 68.9 57.3
Aug. 4 10 55 3 12 1 2 4 14 52 3 cloudy 35 K.J.Sim
6 08 30 4 15 2 6 6 21 78 3 clear 49 K.J.Sim
9 12 10 5 21 0 0 5 21 68 2 cloudy 59 B.H. Jang
i 10 00 7 3 1 8 8 39 114 3 clear 73 K.J.Sim
12 09 15 4 29 1 1" 5 40 86 3 cloudy 58 B.H. Jang
17 09 30 0 0 2 5 2 5 24 4 clear 29 B.H. Jang
19 11 15 0 0 2 6 2 6 25 3 clear 28 B.H. Jang
23 09 30 2 3 3 15 5 18 65 4 clear 42 B.H. Jang
24 09 45 3 6 3 8 6 14 n 2 cloudy 56 B.H. Jang
27 11 40 3 12 1 4 4 16 54 2 cloudy 46 B.H. Jang
28 09 15 3 17 1 3 4 20 58 3 clear 48 B.H.Jang
30 09 00 3 16 0 0 3 16 44 3 clear 37 B.H.Jang
31 09 30 3 9 0 0 3 9 37 2 clear 28 B.H. Jang
Monthly Total (13) 40 171 17 68 57 239
42.0

Monthly Mean 3.1 13.2 1.3 5.2 4.4 18.4 59.7
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Table 1. (continue)

Observing Northern Southern Total Reilative Remarks
DATE Time Hemisphere Hemisphere Sp. No. seeing Weather Ri* Observer
(KST) g f g f g f Rk

Sep. 1 11 45 3 6 0 0 3 6 35 2 clear 26 B.H. Jang
2 09 00 2 4 0 0 2 4 23 2 clear 24 B. H. Jang
3 09 50 2 4 0 0 2 4 24 1 cloudy 20 B.H. Jang
4 09 15 2 7 0 0 2 7 26 3 clear 22 B.H. Jang
5 10 40 1 4 0 0 1 4 13 2 clear 21 B.H. Jang
6 10 15 1 7 0 0 1 7 16 2 clear 14 B.H.Jang
8 08 55 1 2 0 0 1 2 12 2 clear 12 B.H. Jang
9 10 20 1 2 0 0 ] 2 12 2 clear 16 B.H.Jang
10 08 50 2 3 0 0 2 3 22 2 clear 9 K.J.Sim
14 10 40 0 0 0 0 0 0 0 3 clear 10 B.H. Jang
15 11 00 0 0 1 3 1 3 12 3 clear 9 B.H. Jang
16 09 10 0 0 2 6 2 6 25 3 clear 23 B.H.Jang
18 09 35 0 0 2 7 2 7 26 3 cloudy 19 B.H. Jang
19 09 35 0 0 1 7 1 7 16 3 clear 14 B.H. Jang
20 12 35 0 0 1 4 1 4 13 2 cloudy 13 B.H. Jang
21 10 25 0 0 1 4 1 4 13 2 clear 14 B.H.Jang
22 09 30 0 0 0 0 0 0 0 3 clear 14 B.H. Jang
23 08 45 0 0 1 2 1 2 12 3 cloudy 16 B.H. Jang
24 09 10 0 0 1 21 1 21 30 4 clear 23 B.H. Jang
25 (09 50 2 5 1 24 3 29 57 4 clear 43 8.H. Jang
27 09 10 3 10 1 18 4 28 65 3 cloudy 43 B_H. Jang
28 13 15 2 1" 1 7 3 18 46 3 cloudy 52 B.H. Jang

Monthiy Total(22) 22 65 13 103 35 168

Monthly Mean .0 3.0 06 4.7 1.6 7.6 22.6 21.7

Oct. 4 09 05 2 4 2 26 4 67 103 4 clear 100 B.H. Jang
5 09 25 2 32 2 28 4 60 96 3 clear 90 B.H. Jang
6 09 00 2 20 1 15 3 35 62 2 cloudy 71 B.H.Jang
7 09 00 1 18 1 21 2 39 57 3 clear 65 B.H. Jang
8 10 45 1 14 1 27 2 41 59 4 clear 64 B.H. Jang
9 09 05 1 9 3 38 4 47 84 4 clear 76 B.H. jang
10 09 00 0 0 3 45 3 45 T2 3 cloudy 58 K.J.Sim
11 08 50 1 2 2 28 3 30 58 3 clear 65 B.H. Jang
12 08 50 i 2 3 21 4 23 60 3 clear 56 B. H. Jang
13 14 00 1 2 1 6 2 8 27 1 cloudy B B.H. Jang
14 12 05 1 3 1 11 2 14 33 4 cloudy 29 B.H. Jang
15 10 00 2 5 2 7 4 12 50 3 clear 52 B.H. Jang
16 09 10 2 9 3 8 5 17 64 3 clear 56 B.H. Jang
18 08 55 1 8 2 7 3 15 43 3 clear 37 B.H. Jang
19 09 05 1 4 3 9 4 13 51 3 clear 44 B.H. Jang
20 08 55 2 8 3 10 5 18 €5 4 clear 63 B.H.Jang
21 09 00 2 10 3 21 5 31 78 4 clear 66 B.H. Jang
22 09 00 1 1 3 22 4 23 60 4 clear 61 B.H. Jang
25 08 50 1 8 2 10 3 18 46 3 clear 39 B.H. Jang
26 12 40 1 6 2 5 3 1" 39 2 cloudy 55 K.J.Sim
27 09 00 1 1 3 8 4 9 47 3 clear 39 B.H.Jang
28 09 00 1 1 1 3 2 4 23 2 cloudy 29 B.H. Jang

Monthly Total (22) 28 204 47 376 75 580

Monthly Mean

1.3 9.3 2.1 171

3.4 26.4

58.0

55.4
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Table 1. (continue)

Observing Northern Southern Total Relative Remarks
DATE Time Hemisphere Hemisphere Sp. No. seeing Weather Ri® Observer
(KsT 9 f 9 f g f Rk
Nov. 1 08 S0 0 0 1 6 1 6 15 3 clear B.H. Jang
2 08 S0 0 0 1 6 1 6 15 3 clear B.H. Jang
3 13 05 0 0 1 11 1 11 20 4 clear B.H. Jang
4 10 00 0 1] 1 7 1 7 16 3 clear B.H. Jang
5 10 15 0 0 1 13 1 13 22 4 clear B.H.Jang
8 10 45 1 1 3 10 4 11 49 4 clear B.H.Jang
9 08 55 0 0 ! 5 ] 5 14 2 clear B.H. Jang
16 13 05 1 29 0 1] 1 29 37 4 clear K.J.Sim
17 10 10 1 30 0 0 1 30 38 2 ¢loudy K.J.Sim
18 12 25 1 32 0 0] 1 32 40 4 ¢loudy K.J.Sim
22 09 10 3 28 0 o 3 28 56 3 clear B.H.Jang
24 09 05 3 A 0 0 3 31 59 3 clear B.H.Jang
27 10 00 2 17 1 2 3 19 47 3 cloudy K.J.Sim
28 12 25 1 8 1 2 2 10 29 3 clear B.H. Jang
Monthiy Total (14) 13 176 Bl 62 24 238 454
Monthly Mean 0.9 12.6 0.8 4.4 1.7 17.0 32.4
Total (211) 384 2813 404 2895 788 5708
Mean 1.8 13.3 1.9 13,7 3.7 2711

* : Ri numbers after March are preiiminary values.
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