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DAILY SUNSPOT OBSERVATIONS

FEBRUARY 1967

CMP Corre. Area
Day Group Mo-Day Lat L CMD Type r/R Sd Whole Max See. Remarks
1.06 11 2- 1.4 4 7 5E BX0 0.20 13 8 2 0
2.09 11 oW BXI 0.26 13 7 2 0
12 2- 4,56 -21 326 35E BXI 0.59 8 5 3 ¢
3.07 11 28W CRI 0.45 76 42 16 ©
12 20E DRI 0.41 130 72 28 0
4.05 11 384 DSI 0.63 181 117 57 0
12 6E CRI 0.28 59 31 20 0
5.08 11 B3W DS5I 0.79 122 100 45 0
12 7JW CRI 0.28 38 20 i 0
6.06 11 67W DSO 0.92 83 118 g6 0
12 20W AXX 0.40 13 7 7T 0
7.06 11 82W BXO (.98 13 30 20 0
12 33W BXO 0.58 13 8 5 0
13 2- 2.4 33 354 61W BXD 0.%4 8 13 6 O
8.10 12 47W AXX 0.74 8 8 6 0
9.07 12 59W AXX 0.85 4 4 4 0
10.08 12 72W AXX 0.94 4 6 6 0
11.07 0
12,24 0
13.12 0
14.1¢ ©
15,33 0
16.13 14 2-12.2 -25 225 52 AXX 0.78 8 T 3 ¢
17.06 0



DAILY SUNSPOT OBSERVATIONS

FEBRUARY 1997

CMP Corre. Area
Day Group Mo-Day Lat L CMD Type r/R Sd Whole Max See. Remarks
18.03 15 2-14.3 8 197 494 BX0 0.77 17 13 7 ¢ PURP
19.17 15 66W BXD 0.92 g 11 5 0
20.06 1§ 80W AXX 0.99 4 14 14 0
21.10 0
22.23 0
23.10 0
24.07 16 3- 1.0 26 4 66E AXX 0.94 8 13 13 0
25.03 16 83E BXO 0.86 13 12 8 0
26.04 16 39E AXX 0.76 4 3 3 0
27.05 0
28,04 O



OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

FEBRUARY 1997 HUAIROU ST. BEIJING OBS.
Day L0 Huairou Lat L Data
Region
3  346.2 7 3 8 S5 L5
8 -22 325 S5 L5
7 293.5 7 55 L5
8 35 L5
g 28 353 55 L5
8 280.4 7
B 55 Lb
9 S5 L5
9 267.2 7
g S5 LS
9 S5 L5
ic  254.0 0
11 249.0 0
12 227.7 0
13 214.5 0
14 201.4 0
17 161.9 0

18 148.7 10 (8) (157) S5 LS

19 135.5 10 S5 L5
20 122.4 10 Ls

21 109.2 0

23 82.9 ¢

NPL SPL: 10 11 12 13 14 17 18 19 20 21 23



SOLAR RADIO EMISSION FLUX

FEBRUARY 1997

BEILJ PURP URUM YUNN

Day 2840 2700 9375 2840
1 67 75
2 70 74
3 75 g3

4 74

5 71 78
6 87 76
7 73 78
8 72 76
9 71 76
10 68 74
11 67 76
12 87 76
13 67 75
14 87 75
15 68 75
16 67 75
17 66 73
18 69 75
19 69 74
20 70 73
21 69 72
22 70 75
23 72 78
24 72 76
26 71 7
26 70 76
27 70 75
28 71 75

Mean 69.6 75.6
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FEB 1997

Day 1

1 639
2 543
3 546
4 540
§ 550
542
552
552

9 545
10 559
11 557
12 558
13 546
14 547
15 552
16 548
“17 554
18 658
19 533
20 530
21 526
22 534
23 646
24 525
25 530
26 533
27 621
28 543

@~ o

2

541
543
543
627
529
548
548
551
551
549
560
550
542
538
5561
554
563
548
B25
521
512
548
535
6522
521
5258
516
534

L=(1

541
536
539
§33
539
635
532
546
549
§50
542
540
538
541
547
544
553
547
529
525
529
§35
542
521
522
523
509
538

4

538
540
534
537
541
544
539
539
545
557
547
544
533
544
545
542
550
540
520
515
511
531
534
528
517
520
513
532

5

530
541
537
531
550
536
545
542
540
556
545
546
539
539
533
541
548
539
525
521
527
533
536
511
509
520
516
533

6

525
528
537
532
537
545
535
546
531
559
542
550
531

525
542
6538
531

532
517
527
508
534
532
521

506
521

527

526

7

532
534
529
525
548
532
532
540
544
555
544
543
530
535
544
541
537
531

515
514
518
530
534
521

518
519
517
515

COSMIC RAY NEUTRON INTENSITY

Real Counts: 256 Times (Tabulated Counts Plus 1500)

524
529
540
530
539
540
538
552
548
552
586
540
537
531
537
539
542
538
520
501
527
526
531
514
510
513
517
523

U.T. Hours

9

522
535
533
531
6544
544
534
549
540
547
559
536
533
531
525
541
550
534
512
509
517
526
538
524
513
510
520
518

MONTHLY MEAN DAILY VARIATION

(1-12)
(13-24)

8.12
=2.31

4.41
-5.41

1.55
-3.41

HARMORIC COMPONENTS
4.89 -1.06 5.00 23.18) (2 2.18 -1.12 2.45 11.10) (3 0.49 0.26 0.56 0.62) (4 0.47 -0.37 0.60
-=(1 -1.52 4.6 5.00 7.13) (2 -2.06 -1.33 2.45 7.10) (3 0.49 0.26 0.56 0.62) (4 0.09 0.59 0.60

=0
-3

10

533
536
534
535
536
540
533
548
541
557
553
540
533
533
526
537
549
541
519
520
513
536
532
526
514
515
507
522

.06
.24

11

530
536
539
531
543
533
536
540
543
549
561
539
532
529
532
837
545
538
523
530
519
534
534
522
516
529
523
6524

=-0.45
=3.02

12

529
537
536
529
523
535
543
534
541
551
555
538
535
537
534
547
545
537
513
517
531
527
529
524
517
510
506
526

13

536
537
537
541
533
538
539
537
529
552
545
540
530
528
529
552
536
540
527
528
530
526
528
526
518
517
520
521

14

539
534
529
538
527
542
5356
533
521
546
550
529
530
531
528
543
526
535
518
516
535
535
525
525
510
517
517
516

-3.52

-1.27
(ORDER, COS, SIN, AMPLITUDE, MAX.-HR)

0.62

16

529
548
539
537
540
533
540
543
528
547
540
546
527
540
530
530
532
530
524
514
530
537
533
520
520
5156
522
512

~3.16
1.16

at End of Interval

16

528
532
542
539
528
525
541
546
542
545
540
522
531
532
546
536
541
537
526
516
532
539
523
518
5§20
521
517
526

17

530
529
543
546
531
537
531
538
546
548
528
533
541
534
537
530
541
528
521
520
526
538
535
515
522
519
526
524

-3.81
4.37

18

531
537
538
540
536
532
534
541
538
551
546
547
534
541
543
540
533
534
520
520
533
538
530
521
517
523
6525
523

-2.59
3.87

i9

531

538
540
552
530
548
537
546
544
539
545
541
531
543
543
546
542
538
523
524
530
544
532
521
522
521
520
528

-1.38

20

527
538
538
539
536
542
542
545
556
546
546
545
542
538
533
536
544
534
518
522
539
536
533
524
536
526
529
525

FOR 28 COMPLETE DAYS DEVIATTIORS FROM AVERAGE:535.057
-3.45

7.94

2

540
540
544
546
546
541
544
553
563
549
551

550
550
542
549
547
533
524
531
536
535
530
531
523
517
526
521

-3.41
8.44

22

532
539
542
539
535
537
543
544
560
555
547
547
549
5566
5356
545
544
536
533
526
534
541
525
521
532
519
535
539

MOBTHLY

24 HMean

531

549
546
550
543
541

548
544
567
548
560
659
551
547
549
6552
549
538
538
532
539
537
535
528
534
520
547
536

MEAN=535.

5.36)
1.36)

DWI NNV AN RN TN DN BNODNONNTORH D@

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

57



FEB 1997
Day 1 2
1174 179

2 175 177
3 187 178
4 172 184
5 182 173

6 166 171
T 188 188
8 183 205
9 191 196
10 181 187
11 186 184
12 187 181
13 178 178
14 180 190
15 185 3187
16 191 192
17 200 191
18 193 204
19 182 182
20 175 184
21 178 176
272 187 1T
23 178 166
24 168 174
25 161 163
26 158 170
27 152 1568
28 166 162
U.T.=(1
L.T.=(1

5

183
164
177
167
178
187
184
201
173
181
177
185
176
187
136
180
193
184
195
178
170
163
173
163
175
179
158
168

6

177
i7m
185
168
183
185
185
199
191
171
igg
188
197
183
190
194
iga
176
169
176
170
1687
169
165
158
157
166
166

7

157
162
173
164
177
165
178
186
191
195
179
182
i82
174
199
195
196
182
179
176
167
164
167
170
159
1566
164
159

MOGNTHLY MEAN DAILY
2.62

3 4
175 175
189 181
186 178
179 170
179 180
169 182
197 191
188 181
183 178
167 171
183 182
191 167
173 173
193 191
191 187
200 190
196 191
194 17T
183 181
176 168
176 177
167 178
172 185
163 156
161 166
171 166
147 153
180 157

(1-12)
(13-24)

-2.63

4.62
~4.31

8
159 178
180 172
186 186
174 158
180 184
175 173
185 185
185 190
174 181
181 181
185 178
181 176
195 182
180 187
195 183
178 191
191 197
187 179
178 179
176 161
160 168
171 174
163 168
167 174
161 160
162 150
163 160
146 155
VARIATION
3.83 -~0.
-1.31 -2

COSMIC RAY MESON INTENSITY
VERTICAL COMPONENT
Real Counts: 128 Times (Tabulated Counts Plus 3000)

U.T. Hours at End of Interval

9

HARMOBIC COMPONENTS

10

167
186
179
168
187
181
178
182
191
171
175
185
189
190
176
184
176
170
171
163
172
173
1556
164
147
151
149
144

11

177
176
182
190
172
177
181
174
165
170
178
180
187
173
167
182
190
182
183
176
172
186
176
164
152
152
140
145

FOR 28 COMPLETE

35
A7

1.47
-2.78

12 13 14 15 16 tv¥ 18 19 20 21
176 169 185 172 186 164 176 175 1B 179
176 182 175 170 189 176 188 182 183 168
184 188 177 185 177 174 183 174 180 185
185 187 183 193 187 193 185 182 186 194
174 182 171 18% 177 177 178 174 171 181
174 183 178 172 158 175 170 174 177 192
170 174 184 177 185 182 195 178 175 183
177 183 173 179 174 185 185 173 171 170
160 168 179 173 166 164 165 179 178 181
176 178 154 172 176 185 177 175 174 170
157 177 181 168 165 174 166 178 169 183
169 165 171 175 179 174 183 170 186 185
184 171 174 174 162 171 178 183 191 198
183 181 180 180 183 189 192 170 187 171
167 174 177 189 182 184 180 181 183 190
176 189 166 190 183 169 179 185 187 203
182 179 176 180 176 178 183 168 191 186
176 194 185 182 191 175 173 190 182 192
183 162 175 176 179 176 188 176 182 173
173 175 177 174 184 169 183 165 163 168
179 174 184 177 174 176 172 176 176 177
178 184 183 180 /b 186 1¥3 171 1¥L 172
171 160 166 163 165 172 168 178 154 158
148 155 156 162 157 149 151 148 151 154
158 163 147 147 165 156 168 177 178 176
158 163 147 160 148 157 165 164 164 159
149 145 141 165 160 155 157 159 166 172
16 142 165 160 157 159 155 153 153 166

DAYS DEVIATIONS FROM AVERAGE:175.740

2.19 -0.81 -0.49 -0.31 -3.49 -2.88 -4.20

-0.17 =-2.24 -~0.13 2.63 4.01 4.47 2.37

(DORDER, COS, SIN, AMPLYTUDE, MAX.-HR)
3.47 0.45 3.50 0.49) (2 0.23 -0.20 0.30 10.62) (3 0,27 -0.56 0.62 6.58) (4 -0.42 0.10 0.43 2.77)
-2.12 2.78 3.50 8.43) (2 -0.29 -0.10 ©0.30 6.62) (3 0.27 -0.56 0.62 6.58) (4 0.12 -¢.41 0.43 4.77)

22

168
187
190
183
184
182
172
182
196
178
172
190
180
193
206
210
188
183
179
172
1856
172
166
174
168
159
160
154

23

174
167
188
189
178
189
197
187
184
179
189
179
194
194
198
192
185
190
182
175
183
170
163
155
170
162
168
165

24

167
180
178
178
172
191
191
181
183
177
182
168
179
203
207
200
193
190
169
171
179
163
180
152
170
159
166
158

Mean

173.2
177.3
181.6
180.0
178.5
176.9
183.56
183.1
178.7
176.1
177.4
179.0
181.1
184.8
186.0
187.8
186.8
184.6
178.4
173.0
174.8
174.6
166.9
159.5
162.3
159.9
157 .2
157.7

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
214
24
24
24
24

HONTHLY MEAN=175.740
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COSMIC RAY INDICES
Bartels Rotation 2232(JAN 1997-FEB 1997)
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GEOMAGNETIC ACTIVITY INDICES K AND A
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MAGNETIC STORMS

FEBRUARY 1997 BGMO
Time of Magnetic Sudden Com. Deg. Maximum Acti. Maximum
Amplitude of on K-scale Range

Begining Ending
Day h mDay h

Type

3hour k
D' BnT 2ZnT Acti. Day Int. Index D’ HrT ZoT

27 14 28 21
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m 28 2 5 12.1 154 17
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FLARE ACTIVITY AND MAJOR FLARES IN SMALL SUNSPOT
GROUPS DURING THE PEAK-PHASE OF CYCLE 22

ZHANG Gui-qing

(Beijing Astronomical Observatory, Chinese Academy of Sciences)

1989, 1990 and 1991 were involved in the peak-value years of cycle 22. X-ray flares of I> M, g are
called major flares and X-ray flares of class X are called great flares in this paper. |

1689 sunspot groups appeared on the visible disk of the sun and 1737 major flares occurred
during the peak-value years of cycle 22. There were 133 great flares among the major flares. During |
the three years, there were 8 sunspot groups with S, > 2000 ( mn millionth of the hemisphere, and
S, represented the largest area of a sunspot group) that produced 274 major flares that is 16%
of all major flares. There were 40 sunspot groups with S, > 1000 that produced 552 major flares
that is 32% of all major flares. There were 106 sunspot groups with S,, > 300 that produced 971
major flares that is 56% of all major flares. Namely, 6.3% of all sunspot groups produced 56%
mnajor flares. 44% of all major flares were produced by the small sunspot groups with S,,, < 500.
Especially, there were 18 X-ray flares of class X were produced by the small sunspot groups ( Table
).

Table 1. The Flares Produced by the Sunspot Groups of Different Size.

Area of | Sm > 2000 | 1500 < S, < 2000 | 1000 < S, < 1500 | 500 < Spy < 1000, S < 300

5G* M X M X LM X M X M X

1989 113 15 64 8 l 86 12 156 12 i 253 T

1990 14 0 g 0 I 18 3 63 6 181 6

1991 112 20 14 o CE 3 158 24 I 314 5

Total 239 35 86 8 166 18 377 42 ;748 18 4

Note: SG represents sunspot group.

That 44% of all major flares were produced by the small sunspot groups, Waflifd ne a signincant
situation for the flare prediction. How to predict the major flares produced’in small active regions
is a practical and difficult problem. All of the small sunspot groups with Sm < 500 that prodouced
great flares were collected from January 1, 1989 to December 31, 1991. There were 18 small
sunspot groups in all that produced 18 flares of class X. The data used { including the areas of
sunspot groups, the magnetic and McIntosh classifications, the magnetograms of the regions) were
from Preliminary Report and Forecast of SGD and Huairou Station of BAQ. Except for the limb
small regions of the sun, the features of the small regions that produced the great flares were as
follows: 75% of them had the area change with about 30% or more, most of them had the simple
ma_gnetic and McIntosh classifications. The features from the magnetograms of these small active
Tegions are as follows: (1) 69% of them displayed the magnetic emerging within the area of the
opposite magnetic flux. (2) 19% of them had their axis perpendicular to solar equator ( the angles
betweer-l the axis of the regions and solar equator was large than 60° ). (3) 25% of them xfere
the regions with inverted polarity. (4) 6% of them displayed internal rotation. {5) 6% of them

displayed incorporation of magneti ¢ wi V! -
features). gnetic flux with same polarity® ( some regions had more than ote ...~
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In order to confirm the accuracy of the above results, all small regions that produced 187 major
flares in 1990 were analyzed. There 530 small sunspot groups from January to December, 1990.
35 of them had abnormal magnetic configurations. In the 35 regions, 27 of them produced the
71 major flares. Only 8 ocut of 35 small regions with abnormal magnetic configurations did not
produce major flares. Among the 35 small abnormal regions, the following magnetic configurations
were found: (1) Two regions had their axis perpendicular to solar equator and produced two major
flares. (2) Four regions had incorporation of magnetic flux with same polarity and 11 major flares
occurted in them. (3) 31 regions had a magnetic emerging within the area of the opposite magnetic
flux and the 47 major flares occurred in them. (4) 3 regions had inverted polarity and 2 of them
produced 11 major flares.

The above statistical magnetic features have the practical significance for predicting the major
flares occurring in the small sunspot groups. But, there were still most of the small sunspot groups
without any special magnetic features to produce some major flares. This is one of the most
difficult problem for the flare predictions.
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