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ABSTRACT
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We have investigated the solar activity variation with period shorter than 1000 days, through
Fourier transformation of solar cycle 21 and 22 data. And real time predictions of the flare maxi-
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analysis of solar activity data for three different terms of 1977~1982, 1975~1998, and 1978~1982,
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we find out that our predictions coincide with observations at hit rate of 76%, 63%, 59respectively.
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mum intensity have been made by multilinear regression method to allow the use of multivariate
vectors of sunspot groups or active region characteristics. In addition, we have examined the
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evolution of magnetic field and current density in active regions at times before and after flare oc-
currence, to check short term variability of solar activity. According to our results of calculation,

solar activity changes with periods of 27.1, 28.0, 52.1, 156.3, 333.3 days for solar cycle 21 and of

26.5, 27.1, 28.9, 54.1, 154, 176.7, 384.6 days for solar cycle 22. Periodic components of about 27,
28, 53, 155 days are found simultaneously at all of two solar cycles. Finally, from our intensive
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a) GOES X-ray flux

c) W g FAu

d) magnetogram
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:Product: 0718SRS.txt: Issued: 1999 Jul 18 0040 UT
# Prepared jointly by the U.S. Dept. of Commerce, NOAA,
# Space Environment Center and the U.S. Air Force.

#

JOINT USAF/NOAA SOLAR REGION SUMMARY
SRS NUMBER 199 ISSUED AT 0030Z ON 18 JUL 1999
REPORT COMPILED FROM DATA RECEIVED AT SWO ON 17 JUL

I. REGIONS WITH SUNSPOTS.

NMBR LOCATION LO AREA Z
8625 S18W66 117 0080 DAQO
8627 S13wW47 098 0150 FAQ
8628 N19w62 113 0100 DAD
8631 N1iW03 054 0080 DAD
8636 N20E73 338 0070 CAO

39 9.— AT EAo ARE AT AITH I (T2 B -

:Product: Daily Solar Data
:Issued: 0225 UT 18 Jul 1999

LL
10
17
10
03
07

LOCATIONS VALID AT 17/24002

NN MAG TYPE

09 BETA

16 BETA-GAMMA-DELTA
11 BETA

07 BETA

04 BETA

o] & dlol &)

quar_DSD.txt

#
# Prepared by the U.S. Dept. of Commerce, NOAA, Space Environment Center.
# Please send comments and suggestions to sec@sec.noaa.gov
# .
# Quarterly Daily Solar Data
#
Sunspot Stanford GOES8
Radio SESC Area Solar X-Ray ------ Flares ------
Flux Sunspot 10E-6 New Mean Bkgd X-Ray Optical
Date 10.7cm Number Hemis. Regions Field Flux C M X S8 1 2 3

1999 07 17 137 97 480 1 -999 B6.5 8 0 012 0 0 O
1999 07 18 -1 -1 -1 -1 -999 * 1 0 0 0 0 0 O

33 10— AAT EF o] R E 9§ 2800MHz 9} #5HE4

oje] BAFAT Yolg (AFE FE:

322 AAZEYHN GE2Z0
A 74N 2oy thal A A& el e Casel 2
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A 2] ABE o) &3 ndo|th o RIFE CaselE
71%, Case2+ 63%, Case3+= 59% 2 Z+z} o HE gict. ©]
A% G BAT F 119 39FE 12¢ 2247449 BHE
SECS clxZzte} ujzsld, & 50%1 3oz 23
MZ Z@ o7t AA HAsg o o] RE FHT AL
2 328 7%, SECY FF} = 82%, Caseld] AH ==
86%, Case29] B == 27%, Case3d) FF=E 5502
Aok 2y 8928U P 119 279 ST X &
# o} = SEC, Case 1, Case2, Case3 25 o B5}A] £33
o SEC# Casel, Case3old M3 Z8 971 24 g A
o2 dRFG.
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Zgo] 7S dRY F ALS ke oy BH
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:Product: 1221RSGA.txt

:Issued: 1999 Dec 21 2210 UT

# Prepared jointly by the U.S. Dept. of Commerce, NOAA,
#Space Environment Center and the U.S. Air Force.

#

JOINT USAF/NOAA REPORT OF SOLAR AND GEOPHYSICAL ACTIVITY

SDF NUMBER 355 ISSUED AT 2200Z ON 21 DEC 1999

IA. ANALYSIS OF SOLAR ACTIVE REGIONS AND ACTIVITY FROM 20/2100Z
TO 21/2100Z: SOLAR ACTIVITY WAS MODERATE. REGION 8806 (N19E24)
PRODUCED AN M1/1N AT 21/1719UT. REGION 8806 IS THE LARGEST REGION ON
THE DISK AND CONTINUES TO BE MAGNETICALLY COMPLEX. REGION 8798
(S13w33), THE SECOND LARGEST REGION ON THE DISK, HAS ONLY PRODUCED
SMALL C FLARES. A CME WAS OBSERVED BY SOHO ARQUND 1600UT ON THE
20TH, BUT APPEARED TO BE A BACKSIDE EVENT. THE OBSERVED 10CM RADIO
FLUX REPORTED IN PART IV MAY BE FLARE ENHANCED.

IB. SOLAR ACTIVITY FORECAST: SOLAR ACTIVITY IS EXPECTED TO BE LOW
TO MODERATE. THERE IS A FAIR CHANCE FOR MAJOR ACTIVITY FROM EITHER
REGION 8798 OR REGION 8806.

ITIA. GEOPHYSICAL ACTIVITY SUMMARY FROM 20/2100Z TO 21/2100Z:

THE GEOMAGNETIC FIELD HAS BEEN BASICALLY QUIET.

IIB. GEOPHYSICAL ACTIVITY FORECAST: THE GEOMAGNETIC FIELD IS
EXPECTED TO BE QUIET TO UNSETTLED.

III. EVENT PROBABILITIES 22 DEC-24 DEC

CLASS M 50/50/50

CLASS X 15/156/16

PROTON 05/05/10

PCAF GREEN

IV. PENTICTON 10.7 CM FLUX

OBSERVED 21 DEC 217
PREDICTED 22 DEC-24 DEC 200/195/190
90 DAY MEAN 21 DEC 172

V. GEOMAGNETIC A INDICES

OBSERVED AFR/AP 20 DEC 004/003

ESTIMATED AFR/AP 21 DEC 004/005

PREDICTED AFR/AP 22 DEC-24 DEC 007/010-007/007-005/007
VI. GEOMAGNETIC ACTIVITY PROBABILITIES 22 DEC-24 DEC
A. MIDDLE LATITUDES

ACTIVE 25/10/10
MINOR STORM 10/01/01
MAJOR-SEVERE STORM 01/01/01
B. HIGH LATITUDES

ACTIVE 256/20/15
MINOR STORM 10/05/01
MAJOR-SEVERE STORM 01/01/01

2% 11.— SEC(Space Environment Center) $F#73 &

7t 2709 9y BEF 2 7719 A A 37 Soke) 9A] Caselmths 3K @2 2HE Aok oY
BAE gol= AT Fo) & A7 B ALz 4AY ol FE Caseld] 97} SAAY AFAA AT ¢
ok olEle) AU & & AT EH HAY BY BF F

ek A7 Eojo) uE AA BE Sdojo] daja V1S ARFIA HE AT WS IHY) G ARS ¥
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E 7.~ AA7 Edo| o @3kt SEC no}el ¥z
2 A A SEC ZdA A SEC

s | Bzt | Casel | Case2 [ Case3 | MF | XF || 9® | ®=3t | Casel | Case2 | Case3 | M= | X2
(%) | (%) » (%) | (%)

11/3 | C8.99 | C8.35 | C2.14 [ B9.52 | 15 1 11/28 | M3.54 | C9.9 | M1.08 | M1.45 55 10
11/4 | C7.92 | C8.34 | C3.17 | C6.35 10 1 11/29 | M1.16 | M1.03 | C9.08 | M1.96 | 60 10
11/5 | M3.09 | C8.65 | C2.44 | C1.47 10 1 11/30 | C2.72 | C9.61 | C5.23 | C8.86 50 1
11/6 | C5.06 | C9.42 | C4.11 | C1.89 30 5 12/1 C1.46 | C9.54 | C3.62 | C6.71 40 1
11/7 | C3.18 | C8.77 | C3.55 | C3.63 30 5 12/2 | C5.31 | C9.65 | C2.84 | C1.62 20 1
11/8 | €8.54 | M1.02 | C6.59 | C2.91 40 10 12/3 | C6.38 | C9.71 | C4.60 | C2.90 15 1
11/9 | M1.16 | M1.12 | C7.37 | C7.44 70 15 12/4. | C4.31 | C8.89 | C4.10 | C3.84 20 1
11/10 | M1.51 | M1.35 | C5.84 | C7.58 75 15 12/5 | C3.28 | C8.65 | C2.50 | C1.43 10 1
11/11 | C8.63 | M1.46 | M1.17 | M3.95 | 80 15 12/6 | C8.43 | C8.36 | C3.33 | C4.90 10 1
11/12 | M1.72 | M1.41 | CO.03 | M1.54 | 70 | 15 | 12/7 | M1.02 | C8.36 | C2.32 | C1.27 | 20 | 1
11/13 | M1.32 | M1.36 | M1.10 | M5.04 | 70 15 12/8 | C4.36 | C8.95 | C2.56 | C1.51 20 1
11/14 | M8.06 | M1.31 | M1.02 | M4.02 70 15 12/9 | C2.25 | C8.77 | C2.30 | B9.97 20 1
11/15 | M2.91 | M1.28 | C9.40 | M5.45 90 40 12/10 | C3.71 | C9.12 | C3.46 | C5.21 20 1
11/16 | M3.85 | M1.20 | C5.57 | M1.09 | 90 40 12/11 | C2.89 | C9.59 | C3.44 | C5.91 20 1
11/17 | M7.44 | M1.37 | M1.03 | M2.84 | 90 40 |1.12/12 | C1.05 | C9.30 | C3.29 | C4.98 15 1
11/18 | M1.44 | M1.30 | M1.26 | M1.53 | 90 30 12/13 | C1.49 | C9.29 C3.0 C4.44 10 1
11/19 | C2.57 | M1.28 | C6.26 | C7.69 90 30 12/14 | C1.19 | C9.70 | C3.18 | C4.82 10 1
11/20 | M3.25 | M1.23 | C9.19 | M2.06 | 90 30 12/15 | C2.52 | C9.81 | C3.09 | C4.59 10 1
11/21 | M3.45 | M1.20 | M1.09 | M2.47 | 80 30 12/16 | C3.58 | M1.05 | C4.50 | C2.50 20 5
11/22 | C8.97 | M1.23 | M1.38 | M3.84 | 80 20 12/17 | M1.08 | M1.14 | C6.59 | C2.42 20 5
11/23 | C2.07 | M1.13 | C8.48 | M1.60 75 15 12/18 | M1.52 | M1.18 | C4.65 | C4.42 40 10
11/24 | M3.03 | M1.09 | C7.16 | C9.76 70 10 12/19 | C5.66 | M1.21 | C5.48 | C6.03 45 15
11/25 | M2.08 | M1.10 | C7.72 | C7.40 60 10 12/20 | C4.87 | M1.21 | C7.35 | C6.15 45 15
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