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Explanation of data reports can be found in the first issue of the year.
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DAILY SUNSPOT OBSERVATIONS

JUNE 1994

CMP Corre. Area
Day Group Mo-Day Lat L CMD Type r/R Sd Whole Max See Remarks

1.06 0
2.32 0
3.14 ©
4.18 O
5.12 ¢
6.29 116 6- 2.7 -16 272 47W AXX 0.76 4 3 3 0
7.10 1186 58W CRI 0.86 88 87 71 0
8.03 118 7iW CAOQ C.94 71 107 94 O PLAT
117 6-13.4 =-11 130 72E EHAX 0.96 97 174 166 0 PLAT
118 6-13.9 € 124 7BE EHAX 0.98 76 178 178 0 PLAT
9.33 117 54E CSI 0.82 168 146 135 O
118 62E HSX 0.8 114 122 122 O
119 6- 6.9 -10 217 32W BII 0.54 13 7 2 0
120 6-10.4 4 170 14E AXX 0.25 8 4 2 0
10.06 117 44E DAI 0.71 240 171 150 0
118 51E CAI 0.78 210 189 165 O
i19 41V BXI 0.67 17 11 3 0
120 BE BXI 0.10 21 11 4 0
11.27 117 30E DSI 0.52 223 130 296 0
118 36E C€SI 0.59 156 96 62 0
119 57W BXI 0.85 13 12 4 0
120 11¥ CRI 0.22 25 13 g 0
121 6-12.0 11 149 1iE CRI 0.26 21 11 9 0
12.18 117 18E DSI 0.34 193 103 47 0
118 24E CSI 0.41 160 88 62 0
119 72W AXX 0.95 1 7 7 0
120 24¥ BXI 0.40 13 7 2 0
121 2W BXI 0.18 13 6 4 0



DAILY SUNSPOT OBSERVATIONS

JUNE 1994
cMpP . Corre. Area _
Day Group Mo-Day Lat L CMD Type r/R Sd Whole Max See Remarks
13.17 117 BE DSI 0.18 114 58 3¢ 0
118 11E €SI 0.23 126 65 48 0
120 36W BXI 0.59 8 5 3 0
121 17W AXX 0.33 17 9 9 0
122 6-13.5 8 130 4E AXX 0.14 8 4 2 0
123 6-18.8 -13 60 75E BID 0.97 13 24 8 0
14.15 117 8W DRI ¢.22 46 24 11 0
118 2¥ CSO 0.13 88 45 4 0
120 48W AXX 0.74 8 6 3 0
121 31W AXX 0.54 4 2 2 0
123 60E CRI 0.87 21 22 13 0
15.17 117 22¥ DRI 0.40 42 23 11 ©
118 16 CsSI 0.30 101 53 Bl O
120 64W AXX 0.90 4 5 5 0
121 42W BXI 0.67 17 11 3 0
123 48E CRI 0.75 21 16 9 0
124 6-15.6 3 102 SBE AXX 0.10 8 4 2 0
16.26 117 37w CRO 0.61 21 13 8 O PURP
118 31¥W HAX 0.52 84 49 49 0 PURP
121 E8W DAI 0.85 193 184 52 0 PURP
123 31E CRI 0.54 25 15 8 0 PURP
17.04 117 45§ BXO 0.71 13 9 3 0 PLAT
118 39W HAX 0.63 63 41 41 0 PLAT
121 65¥ DAY 0.91 278 331 226 0 PLAT
123 22E BXI 0.44 25 14 2 0 PLAT
18.17 118 B6W AXX 0.83 8 7 4 0
121 80W HRX 0.98 42 29 g9 o0
123 8E BXI 0.29 17 g 2 0
125 6-23.3 -12 359 69E AXX 0.83 4 6 6 0
19.03 118 68W AXX 0.92 4 5 6 0 PLAT
125 E6E ERX 0.84 8 8 8 0 PURP
126 6-21.2 -12 27 29E CRO 0.52 21 12 7 0 PURP
20.35 125 39E AXX 0.84 8 B 3 0
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H-ALPHA SOLAR FLARES

JUNE 1994
Area
Time Measurement
Start Max End Cen Appar Corr Obs
Day Sta (UT) (UT) (UT) Lat L CMD Dist (Sd) (Sq) Imp Type A.R. Rem
24 URUM 0230E 0231 0240 Sit 18 W29 531 32 0.4 SF C 129 D
30 YUEN 0108 0122 0158 S10 230 E40 .669 47 0.7 SN C 131 D
Late Data
FEBRUARY 1994
21 URUM O6EQE 0651 0709 §i11 206 W35 .632 48 0.6 SN C 33 E
22 URUM (0240E 02400 0311 Ni3 204 W44 748 80 1.3 SN C 33 E
22 URUM 0444 0447 0500 NS 98 E61 .888 16 ©¢.4 SF ¢C 41 D
MARCH 19%4
30 URUM 0846E 0846U 0910 K10 38 E 4 .300 32 0.4 SN C 65 E
APRIL 1994
22 URUM O0220E 0223U 0251D N 6 g0 E12 .278 64 0.7 SF C 90 E



INTERVALS OF H-ALPHA FLARE PATROL OBSERVATION

JUNE 1994

Day From To From To From To From To From To From To From To
1 240 335 827 852
2 325 410
3 210 215
4
5 414 434
6 754 80t
7
8 330 425
g 838 957
10 230 305 1028 1130
11 309 513
12 623 629 649 TQ4 745 752
13 244 400 632 635 652 657
14 753 814
15
16 523 920
i7 125 420
18 1100 1130
19 210 356 909 1028
20 1111 1130
21 142 327
22 127 340 747 810 921 1127
23 40 300 702 738 1030 1200
2¢ 20 100 228 300 654 713 724 741 748 800 1038 1128
25
26 225 510
27 108 247 500 519
28 230 449 548 600 618 627
29 204 449 910 925
30 54 445 918 1024

Combined reports from the observatories listed below:

URUM  YUNN



INTERVALS OF H-ALPHA FLARE PATROL OBSERVATION
JANUARY 1994 (LATE DATA)

Day From To

From To

From To

From To

From To

From To

From To

LA PR N

O o~ D;

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

31

300
400

200
450
500
300
300

300
320
500
300
400

300

428

450

130

500
830

950
600
B58
530
850

453
445
530
450
538

800

500

557

510

840 848

640 930

900 1020

830 1000

Combined reports from the observatories listed below:

URUM



INTERVALS OF H-ALPHA FLARE PATROL OBSERVATION
FEBRUARY 1994 (LATE DATA)

Day From To

From To

From To From To

From To

From To

From

0N Wb W N e

0w,

10

12
13
14
15

16
17
i8
19
20

21
22
23
24
25

26
27
28

933
130

650
240
228

200
225
420

951
330

B8i4
338
445

528
324
550

1006 1055

354 510

825 1066
826 944
825 938

644 714

Combined reports from the observatories listed below:

URUM



INTERVALS OF H-ALPHA FLARE PATROL OBSERVATION
MARCH 1994 (LATE DATA)

Day From Te¢ From To From Te From To From To From To From To

220 428 724 950

28
29 328 550 830 954
30 200 500 800 1040

Combined reports from the observatories listed below:
URUM




INTERVALS OF H-ALPHA FLARE PATROL OBSERVATION

APRIL 1994 (LATE DATA)

Day From

To

From To From To From To From To From To

From To

220

410

330

218

314

313

315
240
250
310
428

280
230
230

268

548

525
424
458

423

510
527
448
528
640

4563
440
510

913 954

858 1012
850 1010

Combined reports from the observatories listed below:
URUM

10




INTERVALS OF H-ALPHA FLARE PATROL OBSERVATION

MAY 1994 (LATE DATA)

Day From

To

From To From To From To From Toe From To

From To

L U X

O o~

i0

11
12
13
14
is

16
17
18
19
20

21
22
23
24
25

'+ 26
27
28
29
30

31

758

320

258
310
240

315
248
240

320
220

630

642

140
150

250
128

855
458

658
320

508
409
357

330
330

800
730

B30
430

350
328

848 1010

758 800
800 920

1000 1200

Combined reports from the observatories listed below:
URUM

11



OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

JUNE 1994 " HUAIROU ST. BEIJING OBS.
Day LO Huairou Lat L Data
Region
1 294.9 45 8 122 L5
48 9 (65) LS
2 281.7 48 LS
49 18 247 LS
3 268.5 48 L
49 L5
4 255.2 0
&5 2420 0
6 228.8 0
8 202.3 50 -17 270 54 L4 D4 V4 S5 L5 D5 V5 T5 Q5 US
51 -10 217 54 L4 D4 V4 S5 L5 D5 V5 T5 Q5 US
52 -11 129 54 14 D4 V4 S5 L5 D5 V5 T5 Q5 US
53 9 (124) sS4 L4 D4 V4 S5 L5 D5 V5 TS Qs Us
9 189.0 50 D4 V4 S5 LB DS V5
51 D4 V4 S5 L5 D5 Vs
52 L4 D4 V4 S5 L5 D5 V5 T5 Q6 Us
63 L4 D4 V4 S5 L5 D5 V5 T5 Q5 US
54 4 169 L4 D4 V4 S5 LE D6 V5 T5 QS US
10 175.8 51 L4 D4 V4 S5 L5 D5 V5 T5 Q5 US
52 L4 D4 V4 S5 L5 D5 V5 T5 Q5 US
53 L4 D4 V4 S5 L5 DS V5 T5 @5 U5
54 L4 D4 V4 S5 L5 D5 V5 T6 Q5 US
11 162.6 51 S5 Ls
52 14 D4 V4 S5 LE D5 V5 T5 Q5 US
53 L4 D4 V4 S5 L5 D5 ¥5 T5 Q5 US
54 L4 D4 V4 S5 L5 D6 V5 T5 Q5 U5
55 12 148 L4 D4 V4 S5 L5 DB VE T5 Q5 UB
12 149.3 52 S5 L5
53 S5 Ls

12
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OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

JUNE 1994 HUAIRQU ST. BEIJING OBS.
Day LO Huairou [Lat L Data
Region :

57 L4 D4 V4 55 L5 D5 V5 T5 Q5 US

58 -18 24 54 L4 D4 V4 S5 L5 D5 V6 T5 5 US
22 3.7 58 56 L5
24 350.5 57 L4 D4 V4 S5 L5 D5 V5 T5 Q5 US

58 54 L4 D4 V4 S5 L5 D5 V5 TS5 Q5 US
25 337.3 57 S5 LS

58 S5 Ls
26 324.0 57 S5 L5

58 54 L4 D4 V4 S5 L5 D5 V5
29 284.3 59 _ S5 L5
30 2711 59 -12 242 S5 L5

NPL SPL: 1 2 3 4 5 6

PREDICTED SMOOTHED SUNSPOT NUMBERS

FEBRUARY 1994 — JANUARY 1995

Date | Feb 94 | Mar 94 | Apr 94 | May 94 | Jun 94 | Jul 94
R/ 349 329 30.5 28.6 27.0 24.8
E/ 1.7 2.6 3.0 4.3 5.7 5.9

Date | Aug 94 { Sep 94 | Oct 94 | Nov 94 | Dec 94 [ Jan 95
R’ 22.7 | 21.0 19.5 18.2 16.8 15.1
E 501 55 7.0 6.9 70| 59

R’ The predicted value of monthly smoothed sunspot numbers.
E’: The error of the predicted value.

14
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SOLAR RADIO EMISSION OQUTSTANDING OCCURRENCES

JUNE 1994
Time of
Start Maximum Duration Flux Density
Day Freq Sta Type (uT) {uT) (Min) Peak Rel Mean
30 2840 BEIJ 46C 0856.0  0900.0 10.0 21.9 25.0

16
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1

JUN 1994
Day 1 2
1 14 16
2 13 12
3 156 12
4 13 11
B 15 18
6 156 13
T i1 12
8 16 13
9 156 15
10 12 13
11 14 12
12 13 11
13 16 14
14 13 16
16 12 12
18 10 13
17 13 11
18 8 9
19 9 8
20 23 3
21 5 5
22 4 7
222 7 8
24 & 8
26 12 7
26 B 6
27
28 T 7
29 8 4
30 2 q
U.T.=(1

L.T.=(1-1.14 0.94

MONTALY MEAN DAILY VARIATION FOR 28 COMPLETE DAYS DEVIATIONS FROM AVERAGE:
-0.73

a 4
16 15
16 15
14 13
12 10
15 14
15 13
12 12
14 11
15 1§
13 12
13 14
19 14
14 16
16 15
14 11
10 12
12 12
8 [
7 a
5 4
6 5
8 8
7 10
& 3
9 8
10 10
8 6
7 10
a 4
(1~12)
(13-24)

1.39 0.52 1.48 1.36) (2 -0.09 0.69 0.70 3.25) (3 -0.16 0.00 0.16 4.01)
1.48 9.36) (2 0.64 -0.27 0.70 11.25) (3 -0.16 0.00 0.16 4.01)

COSMIC RAY MESON INTENSITY
Real Relative Intensity: 0.1% Times (Tabulated Value Plus 1000)

U.T. Hours at End of Interval

-]
=]
-
]

9

bk b b ek b e peb ek b b b
O N e NN =T
i A e S e b R R R b R e
AW s WWe OO
P b b ek bR p e b b e
N QW= WO O
o e e e [ [ -
= WWNS D= 0O
e e - = -
= O N ED RO O NN

156 15 12 14 1¢
15 t3 12 ] 10
13 10 11 8 7
10 10 9 6 7
12 10 10 8 5
8 7 6 5 3
8 5 5 3 3
3 3 0 2 1
4 4 5 4 3
11 8 8 T 5
9 7 5 4 3
6 6 5 4 4
6 8 6 6 6
6 3 5 8 9

o
-~
[ -
W
~

2
3 1 4 3 o

-]

1.91 1.63 2.23 1
~1.,02 -1.12 -0.73 -1
HARMONIC COMPONENTS

10

14

12
1§

10
12
12
13

12
11

[
S~ OO0

O W NG W e bR

.81
.05

11

11

9
12
11
10
11
10
10
11
11

9
11

-
1]

-
WWeE A NWE NWORRENN DO

1.63
-0.52

12

12

9
10
11
12
12

9
i1

9
10
10
11
12

O~ BAO == UNG YD

= @ ;

1.13
=-0.23

13

15
10
10
12
12
11
10
12
12
11

9
11

-
-

[y
@ Nt OB OO

(=BT

14

10
10

8
14
11
10

9
15
14

8

Lt and
» o O

b O NP N

R |

0.63
-0.27
(ORDER, COS, SIN, AMPLITUDE, WMAX.-ER)

15

O a DO aeN

=W,

-0.41

16 17 18
13 11 12
g 10 10
8 9 13
13 11 13
13 14 14
10 12 9
9 10 12
14 15 i4
13 12 16
9 9 8
7 11 10

-
N o=
-
W W
o
w» W

10 11 10
9 8 9
T 9 9
41 3 6
2 6 3
2 1 2
0 1 0
5 6 4
8 6 7
T 9 8
] 8 6
9 10 11
6 6 6
4 2 5
0 2 3
3 1 0

=-1.73 =-1.37
-0.30 0.45

19 20 21
11 160 11
12 12 12

s 9 9
14 15 13
13 14 14
11 10 12
12 12 11
16 16 15
13 16 14

8 8 12

8 11 9
12 11 16
13 12 12
10 8 8

a 10 7
12 8 10
7T 4 B
4 4 s
2 2 s
2 1 1
6 a 4
7 5 9
10 7 6
6 9 5
8 9 9
6 6 6
3 5 4
o o 0

1 -1 0
8.766

~1.41 -1.52
0.45 0.56

(4 0.14 -0.03
(4 -0.05 0.13

N
L=
(4
[+]
»
[

10 12 12
12 12 11
9 12 12
12 15 16
16 14 14
12 11 9
14 12 12
14 13 15
17 14 14
11 12 12
13 14 12

-
[
[y
W
-
N

13 13 18
13 12 12
8 T 9
10 7 10
7 6 5
6 6 6
3 3 4
5 4 5
7 6 -]
7 10 8
6 6 5
3 7 6
g 10 10
7 7 7
4 5 6
2 o 1
-1 2 0

MONTHLY MEAN=

0.14 5.83)
0.14 1.83)

Mean

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
249
24
24
24
24
23
24
24
24
24
11
15
24
24
24

=~
("]
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SUDDEN IONOSPHERIC DISTURBANCES (D REGION)

JUNE 1994

Start Max End ;
SPA SFA
Day Sta (U) WD WD mp ir VLF i
03 LINT 0347 0403 0420 1- - o, - 0.7
08 LINT 0123 0140 02000 1- - o - 0.5
09 LIFT 2339 23650 1300 1- - 0. +0.9
26 LINT 0045 0069 .0130U 1- o + 0.6
30 LINT 0115 0126 0155 1- - 0.4 - 0.4
30 LINT 0243 0258 03130 1- - 0, - 0.5
30 LINT 0313 0326 0355 1i- - 0. - 0.2

23



GEOMAGNETIC ACTIVITY INDICES K AND Ag

BGMO

JUNE 1994

Three-Hourly Indices K

Day

9-12 12-16 15-18 18-21"

3-6 6-9

0-3

2D

D

14
13

23
22
17
15
27

22

10

13
25

21

11

29

12 D
13
14

it
i4

20
23
14

15 Q

13
17
21

16 Q
17
18
19
20

13
21

25
20

12

18
18
10
12
10

21

10

22

23 @

uy

25

30
25
22
30

26D
27

18
14
27

28

29 D
30

17

25
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A PREDICTION OF MAXIMA AND MINIMA
OF YEARLY MEANS OF SUNSPOT NUMBERS

ZHANG Gui-qing

( Beijing Astronomical Observatory,
Chinese Academy of Sciences )

Up to now, according to the information collected about predicting the valley and the peak of
Cycle 23, some of the authors believe that Cycle 23 will be a abnormally high active cycle with
a maximum value of more than 200, and yet some of the authors predict that Cycle 23 will be a
low active cycle with 2 maximum value of less than 85[1]. The other think that Cycle 23 will be a
medium onef?3l.

Recently, the Open-loop Threshold Autoregressive Modell is used to predict the yearly means
of sunspot numbers for coming 12 years (from 1994 to 2005).

Supppose that the yearly mean values of sunspot numbers make a observed able output time-
series, and the yearly mean values of sunspot numbers overlapped by cycle 8-cycle 20 make a input
time—series while building the model. The step length of the predicion is 12.

The predicting verifications are made for 1963-1974, 1974-1985 and 1984-1993, which are shown
in Table 1, 2, and 3. The results of the 3 predicting verifications can conclude as follows: (1) The
peak values of next cycle predicted before the current active cycle ends have a error iess than 20%.
Of the 3 predictions, 2 of them are less than the observed values, one of them is consistant with
the observed value. (2) In 3 predictions of the peak time, one of them consists with the reality and
two of them delay one year than reality. (3} The 3 predictions of the valley values all are much
higher than the observed values. (4) In the 3 predictions of the valley time, two of them delay one
year than reality and one of them is one year ahead.

Table 1.

Year 1963 | 1964 | 1965 | 1966 | 1967 | 1968 | 1969 | 1970 | 197] ; 1972 | 1973 | 1974
Reality | 279 | 102 | 15.1 | 47.0 | 93.8 | 1059 | 105.5 | 104.5 | 66.6 | 68.9 | 38,0 | 34.5
Predic. | 19.7 { 23.3 | 22.0 | 69.7} 99.7 | 1089 | 112.6 | 90.1 | 625 | 359 | 27.1 | 40.6

Error 8.2 |-13.1| -69}-22.71 -59 -3.0 -7.1 14.4 411 33.0 | 103 | -6.1

Table 2.

Year 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985
Reality | 3451 155 | 12.6 | 275 | 92.5 | 155.,5 } 154.6 | 1404 | 1159 | 66.6 | 45.9 | 17.9
Predic. { 48.7 | 53.0 | #4.9( 386 | 957 | 126.3 1193|1035 ] 768 | 51.2 ] 258 | 26.3

Error | -142]-375]-323 | -11.1 | -3.2| 291 353 | 36.7) 39.1 | 154 | 201 | -84

Table 3.

Year 1984 | 1985 | 1986 | 1987 | 1988 | 1089 | 1990 | 1991 | 1992 | 1993
Reality | 45.9 ] 17.9 | 134 | 29.2 | 1002 | 157.6 | 142.6 | 145.7 | 94.3 | 54.6
Predic. | 314 | 296 | 294 | 28.5 | 79.9 | 121.7 | 127.2 | 109.5 | 79.7 | 53.5

Error 14.5 | -11.7 | -16.0 0.7 203 ] 359 154 ] 36.2 | 14.6 1.1
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The predictiion for coming 12 years is given in Table 4.

Table 4.

Year 1994 | 1995 | 1996 [ 1997 | 1998 | 1999 | 2000 | 2001 | 2002 2003 | 2004 | 2005
Predic. | 28.7 | 28.8 | 29.3 | 295 | 46.6 | 79.0 | 102.0 105.7 | 846 | 60.6 | 419 | 3581

According to the above results, the valley period of Cycle 22 will probably occur in 1995, and
minimum value will be from 10 to 15. The peak value of Cycle 23 will probably occur in 2000, and
maximum value will be in the range from 120 to 130.
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