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ABSTRACT

We have made intensive calculations on the maximum relative sunspot number and the date
of solar maximum of 23rd solar cycle, by using the statistical and precursor methods to predict
solar activity cycle. According to our results of solar data processing by statistical method, solar
maximum comes at between February and July of 2000 year and at that time, the smoothed
sunspot number will reach to 114.3 ~ 122.8. while precursor method gives rather dispersed value
of 118 ~ 171 maximum sunspot number. It is found that prediction by statistical method using
smoothed relative sunspot number is more accurate than by any method to use any data of 10.7cm
radio fluxes and geomagnetic aa, Ap indexes, from the full analysis of solar cycle pattern of these
data. In fact, current ascending pattern of 23rd solar cycle supports positively our predicted
values. Predicted results by precursor method for Ap,.g,aas;—z6 indexes show similar values
to those by statistical method. Therefore, these indexes can be used as new precursors for the

prediction of 23rd or next solar cycle.

Key words : prediction of solar activity cycle, statistical method, precursor method.
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E1.—Z F79 A, Hdgtd 45217

CYCLE | Rpin | Rmaz | AD | CYCLE | Rpin | Rmaz | AD

1 8.4 86.5 | 76 13 5.0 87.9 | 47

2 11.2 | 115.8 | 40 14 2.7 64.2 | 49

3 7.2 158.5 | 36 15 1.5 105.4 | 49

4 9.5 141.2 | 42 16 5.6 78.1 57

5 3.2 49.2 | 82 17 35 | 119.2 | 44

6 0 48.7 | 66 18 7.7 | 151.8 | 40

7 0.1 71.5 | 79 19 34 | 201.3| 48

8 7.3 | 146.9 | 41 20 9.6 | 1106 | 50

9 10.6 | 132.0 | 56 21 12.2 | 1645 | 43

10 3.2 98.0 51 22 12.3 | 158.5 | 35

11 5.2 140.3 | 42 23 8.0 ? ?

12 2.2 74.6 61

X 2.— 7t 3718 24704, 3370 Y A B & dAsg
CYCLE | 2478197127 | 33/4€71&7] | CYCLE | 247§471€7) | 3374 €7 &7)
1 0.5125 1.03939 13 2.375 2.16061
2 2.17917 2.27273 14 1.36667 1.44545
3 2.95417 4.27879 15 1.95 1.58182
4 3.495383 3.52727 16 1.72917 1.80606
5 0.320833 0.66667 17 1.60417 2.08788
6 0.266667 0.42727 18 2.20417 3.09394
7 0.591667 0.75152 19 4.4125 4.87576
8 3.05 3.58485 20 2.22917 2.47576
9 1.1625 1.33939 21 2.95833 3.59697
10 1.29583 1.74242 22 4.225 4.38182
11 2.4875 2.92121 23 2.02083 2.26061
12 1.64167 1.62121
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r 0.46 0.521

CYCLE19 % ¥ | Fitting function | Rper = 5.4Rmin +80.195 | Riyps = 5.84Rpip + 78.524
Prediction 146 150.4
Observation 164.5 158.5
r 0.638 0.692

CYCLE19 A 9 | Fitting function | Rpaz = 6.36Rynin + 69.533 | Rpaz = 6.78 Rpmin + 67.95
Prediction 147.1 151.4
* Observation 164.5 158.5
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ERANEL ZAAANZM Z F7) AR AF 187149
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T 4.— F79 zt7e] ZHAA g

CYCLE | aanin Apmin a4z aa3e6 Apze Apavg Apsgmin | 003136

11 24.4375 | 7.0124 9.2333

12 6.7542 20.7167 | 11.4655 15.8000

13 11.2458 15.3917 | 6.3166 14.6670

14 6.1042 19.2458 | 9.3646 20.3170

15 8.2417 19.4125 | 13.3735 16.8330

16 10.3875 21.3375 | 15.0201 20.3170

17 15.6417 | 9.2917 | 26.5333 | 19.4244 | 15.4248 | 13.2974 | 10.2083 | 26.0000

18 23.1708 | 15.2500 | 31.6625 | 20.6293 | 18.9919 | 13.2951 | 10.8333 | 29.9170

19 17.8792 | 11.6250 | 22.3202 | 17.2332 | 12.1296 | 10.0324 | 7.70833 | 18.1670

20 15.1708 | 8.5417 | 30.7625 | 21.8353 | 16.2350 | 13.4097 | 10.8333 | 23.3330

21 92.2958 | 13.0833 | 27.6958 | 20.4683 | 15.6748 | 12.5347 | 9.9583 | 27.1830

22 18.2708 | 10.5417 | 29.5542 | 20.2948 | 14.5058 | 10.4155 | 5.0000 | 21.6170

23 18.8042 | 9.5417
smoothed rno[nthly averoge t}.
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0 50 100 150 200 A2 A4 FAF dYgR AFHAE 7] 198 A YL

month(from minimum}
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B4 AANNN Fh71E AR ST

2.3.1. ENY FJ] 21, 222 |2
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Apgyy BE o188t BAA W FISA F7 21,
228 o R a3 BEA o) vl ZEGTH 2 A B 59 2
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th. E3) aak,, & S F71 11& AY3 43
= ZolHE F7] 119 3% v 2 Ao g Fo] £4 38t
A e ATE BRG] gEolth ol & £ e vt
9} o) ZAAAM Aol 943 F7] 239 HRE oW O
OBl & ZAAMZ A&t wal Ags |2 ¥l
o RE 32 gr}.

B 5o M BE ukel o] Appin, AFE] FE AW
A7t Zot AGH TAAN JEE £ o $o,
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E olu] F7] 230l YHLEZ FEIA Yot olEL
913 iR 671 T AAM st o B A7t 1Y 69
Uy itk aay,,,, 0a36E ZHAMZ AT F 4, A
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25— ZAAN QYAE oL F7] 21, 229 A RA S BEHA ¥R

Precursor CYCLE 21 CYCLE 22
) T 0.802 0.833 . ‘
 ‘aamin ~ | Fitting function | Rmax = 6.13a8min +32.289 | Rpmax = 6.02aami, + 33.392
Prediction 168.97 ‘ 143.4
Observation 164.5 . 158.5
r 0.968 0.963
aar,. | Fitting function | Rmax = 8.57aa%,, — 74.11 | Rpax = 7.77aal,,, — 58.68
Prediction v 189 156.5
- Observation 164.5 158.5
r 0.842 0.864
aage Fitting function Rinax = 7.49aa3g + 9.23 Rmax = 7.24aa36 + 12.06
’ Prediction 172.7 160.2
Observation 164.5 158.5
r , 0.838 0.822
ADavg Fitting function | Rmax = 20.2Apayg — 92.017 | Rpax = 18.62Apa,, — 75.862
Prediction 178.8 157.5
Observation 164.5 158.5
X 6.— z} 7] ZEAAM tf 3 AiA S, 3BES, A, e
r AR Rmax | AD
Admin | 0.927615 | Rmax = 5.48812 aamin +36.1373 |'139.3 | 39.7 | -
Apmin | 0.520007 | Rpyax = 6.86482 Apmin + 72.8006 | 138.3 | 38.1
aase 0.887520 Riax = 6.91973 aaze + 17.6467 '| 158.1 | 28.7
Apsge 0.999263 Rimax = 13.2344 Apse — 50.3240 | 141.7 | 36.5
aar.. | 0.962521 | Rpmax = 7.80106 aa},,, —59.2431 | 171.3 | 22.4
Apavg | 0.822057 | Rpax = 18.6225 Ap,,g — 75.6988 | 118.3 | 47.7
Apagmin | 0.889003 | Rmax = 22.3535 Apsemin — 64.1450 | 47.6 | 81.3
aazi_ze | 0.958870 | Rinax = 8.07987 aas;_36 — 47.5747 | 127.1 | 43.5

aamax®, aa36 J )

19984 ¢l Ol DI ST

A7 120 35 2 A2 o nych
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199944 5,68 2414004

19994 122 0ff Al 2000
E 53 %1200

L
[ aamin, Ap36 J >
[ aa3l 36, Ap_avg J >

a9 6. — ZAM YL o] T F7] 23 AR A3

Amin, Apzs & S 199949 5, 6ol o} Ao} &3
42 ok 1407) B0l BEAL HY AOR dHHUT
13709 B 23 £8 A2 7] o 24 20004 1, 29
o] jot B Ae] FHFEE & F AL Aolth E
3 242 Wy o ¢ 3 A HE S A= aazi-ss,
Apave Sl 35, 19999 129 M 20003 5o < A =

3. AM Y =Y
3.1. 7| 21,229 24 Z1}
SAH B ol 48 F7) 21, 229) BA AE AA B
2ARY 7- 187 BE 2L e dnaT Ak F7)
210] vls) F7] 229) WA AA BFEA o] sprhed,
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