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DAILY RELATIVE SUNSPOT NUMBERS AND SUNSPOT AREAS

MAY 1597
Relative-Numbers Sunspot Areas
Drawing Photographic
Day 6Gro. N.H. S.H. Sum N.E. S.E. Sum N.H. S.H. Sum
i 0 0 0 0 0 o 0
2 1 8 0 B 4 0 4
3 1 0 7 7 6 2 a
4 1 0 7 7 b 3 3
5 1 7 0 7 56 0 56
6 1 7 0 T 88 0 B8
7 2 14 0 14 93 0 93
8 1 7 0 T 92 0 82
9 2 16 0 16 98 0 98
10 2 15 Q 15 89 0 99
11 2 16 o i6 g5 0 95
12 1 g 0 8 79 0 79
13 1 g 0 9 54 0 54
14 1 11 0 11 48 0 43
15 2 12 7 19 42 2 44
i6 i 8 0 8 30 0 30
17 3 23 0 23 39 0 39
i8 3 27 0 27 27 0 27
19 2 27 0 27 76 0 76
20 3 32 8 40 112 30 142
21 3 31 8 39 156 29 185
22 4 47 7 54 245 32 277
23 4 23 15 38 163 48 211
24 4 20 i5 35 122 25 147
25 3 11 22 33 87 13 100
2 4 16 17 a3 103 17 120
a7 4 18 15 34 38 8 46
a8 2 9 8 17 3s 5 40
29 2 12 7 19 29 2 31
30 2 11 T 18 25 6 31
a4 2 10 8 .18 24 8 32
Mean 14.7 5.1 19.8 69.8 7.4 771



DAILY SUNSPOT OBSERVATIONS

MAY 1997
CHP Corre. Area
Day Group Mo-Day Lat L CMD Type r/R Sd Whole Max See. Remarks
1.07 0
2.08 35 4-30.6 13 28B4 19w BX0 0.33 8 4 2 0
3.07 36 5- 1.7 -26 269 18W AXX 0.46 4 2 2 0
4.02 36 30W AXX 0.59 4 3 3 o
5.06 37 5-11.4 20 141 82E HSX 0.99 17 56 56 0
6.03 37 TOE HSX 0.94 58 88 g8 o0
T.03 37 57E HSX 0.87 88 91 21 0
38 5-7.1 22 189 1E AXX 0.44 4 2 2 0
§.03 37 44E HSX 0.75 122 g2 92 0
9.04 37 31E HSX 0.61 147 923 93 0
38 28W  AXX 0.62 8 5 3 0
10.03 37 18E HsSY 0.48 168 96 96 0
38 41W  AXX 0.72 4 3 3 0
11.07 37 S5E HSX 0.40 160 87 87 0
38 53W BXD 0.84 8 8 4 0
12.05 37 8W HSX 0.41 143 79 790
13.02 37 20W €S0 0.51 93 54 51 0
14.03 37 32W CsI 0.62 76 48 43 0 -
15.02 ;7 45W €SI 0.76 55 42 38 0
9 5-13.8 -6 110 16W AXX 0.2¢ 4 2 2 9
16.03 37 58W HRX 0.87 29 30 286 0
17.03 37
Y I T I
0.79. 4 3 -3 0
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DAILY SUNSPOT OBSERVATIONS

MAY 1997
CHMP _ Corre. Area
Day Group Mo-Day Lat L CMD Type r/R Sd Whole Max See. Remarks
41 5-21.8 26 6 61E AXX 0.81 13 15 10 0
18.07 40 38E BXO 0.62 34 21 5 0
41 47E AXX 0.80 4 4 4 0
42 5-19.6 5 33 20E AXX 0.36 4 2 2 0
19.08 40 23E CAI 0.40 130 71 62 O©
43 5-17.0 28 €8 284 BXI 0.63 8 5 3 0
20.05 40 9E CSI 0.21 183 89 80 0
43 41¥ BXI 0.76 17 13 3 0
44 5-26.2 -34 305 78E HRX 0.98 i3 30 20 ¢
21.03 40 4W DSI 0.15 219 111 86 0
43 59w CRI 0.89 42 45 s 0
44 65E ESX 0.93 21 29 22 0
22.06 40 17W EAI 0.31 282 148 80 0
43 74W CSI 0.97 48 89 73 0
44 53E HSX C.85 34 3z 32 0
45 5-21.9 1 3 2¥W BXI 0.07 17 8 4 0
23.17 40 31¥ DSI 0.53 265 156 97 O
44 39E HRX 0.75 38 28 28 0
45 17W BXD 0.30 13 7 4 0
48 5-28.8 -2T7 271 BOE AXX 0.98 8 20 10 0O
24.07 40 46W (SO o.71 164 117 108 O
44 28E HRX 0.66 29 19 1g 0O
45 30W BXO 0.51 8 5 2 0
46 68E AXX 0.93 4. 6 6 0
25.03 40 60W HAX 0.86 83 87 87 0 PURP
44 18E AXX 0.860 8 5 3 0 FURP
46 56E BXD 0.86 8 8 4 0 PURP
26.08 40 73W HSX 0.95 55 91 91 0
44 2E AXX 0.53 8 5 2 0
45 58W BXI 0.84 13 12 . 8 0
46 39E BXI 0.69 17 iz 6 0




DAILY SUNSPOT OBSERVATIONS

MAY 1997
CMP Corre. Area
Day Group Mo-Day Lat L CMD Type r/R Sd Whole Max See. Remarks

27.06 44 12W  AXX 0.55 4 3 3 0
a5 7O0W BXI 0.94 17 25 13 0
46 28E BXO 0.56 g 5 3 0
47 5-22.0 29 1 67W AXX 0.94 8 13 6 o)
28.17 46 10E AXX 0.47 8 5 2 0
48 6- 2.6 26 208 66E CRO 0.93 25 35 17 0
29.04 46 30 AXX 0.44 4 2 2 0
48 54E BXI 0.86 29 29 12 0
3C0.04 48 : 41E CRI 0.75 34 25 19 o
49 6- 4.1 -28 188 68E AXX 0.93 4 g 6 0
31.04 48 30E CRI 0.61 38 24 19 G
49 54E BXO 0.84 8 3 4 0

PREDICTED SMOOTHED SUNSPOT NUMBERS

DECEMBER 1996 — NOVEMBER 1997

Date | Dec 96 | Jan 97 | Feb 97 | Mar 97 | Apr 97 | May 97

R’ 108 . 115 12.1 13.0 143 15.9

E 0.5 0.9 1.2 20 3.0 3.5

Date | Jun 97 | Jul 97 | Aug 97 | Sep 97 | Qct 97 | Nov 97

R’ 16.8 180 19.6 21.2 22.7 24.0

E' 371 4.7 7.0 8.0 9.5 9.3

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



OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

MAY 1997 HUAIROU ST. BEIJING OBS.

Lo Huairou Lat L Data
Region
1 279. 23 =21 s LS
4 239. 25 -23 272 S5 Ls
5 226. 25 55 L5
26 (13) 143 85 L5
7 199, 26 D4 V4 S5 L5 D5 V5
8 186. 26 S4 L4 D4 V4 85 L6 b5 V6 TE @5 US
9 173. 26 S4 14 D4 V4 S5 L5 D5 V5 TE Q5 US
13 120. 26 54 L4 D4 V4 S5 L5 D5 V5 TS5 (5 US
14 107. 26 S4 1.4 D4 V4 S5 L5 D5 V5 T5 Q5 US
15 94 . 26 S4 L& D4 V4 S5 L5 DS VE TS5 Q5 Ub
16  80. 26 S5 L5
17 67. 26 S5 L5
27 & 18 S4 14 D4 V4 S5 L5 D5 V5 TE5 Q5 US
28 22 7 S4 L4 D4 V4 S5 L5 D5 V5 TS5 Q5 US
18 54, 27 S4 L4 D4 V4 S5 L5 D5 V5 TE Q5 Ub
28 S4 L4 D4 V4 S5 L5 D5 V65 T5 Q5 US
29 4 29 S4 L4 D4 V4 S5 L5 D5 V5 TS5 Q5 Ub
19 41, 27 S4 L4 D4 V4 S5 L5 D5 V5 TE Q5 US
28 S4 L4 D4 V4 S5 L& D5 V5 T5 Q5 US
29 S4 14 D4 V4 SE L5 DE V5 TS5 Q5 US
30 27 69 S4 14 D& V4 S5 L5 D5 V5 T Q5 US
20 27. 27 S4 14 D4 V4 S5 L5 D5 V5 T6 Q5 US
28 S4 L4 D4 V4 S5 L5 DS V5 T5 Q5 US
29 S4 1.4 D4 V4 S5 L5 D5 ¥5 T5 Q5 US
30 S4 1.4 D4 V4 S5 L5 D5 V5 T5 Q5 US
22 1. 27 54 L4 D4 V4 S5 L5 D5 V5 T5 Q5 US
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SOLAR RADIO EMISSION FLUX

MAY 1997
1
BEIJ PURP URUM YUNN
Day 2840 2700 9375 2840
1 72 95
2 72 93
3 69 g2
4 70 93
5 72 91
6 71 89
7 72 89
8 71 91
9 €69 91
10 70 94
11 71 90
12 67
13 70
14 70 82
15 73 80
16 72 79
17 T4 82
18 74 83
19 .75 85
20 77 86
21 84 89
22 84 92
23 81 88
24 78 87
25 78 86
26 82 88
27 77 o1
28 19 84
29 78 81
30 77 88
31 73 85

Mean 74.3 88.1

-1




SOLAR RADIO EMISSION OUTSTANDING OCCURRENCES

MAY 1997
Time of
Start Maximum Duration Flux Density
Day Freq Sta Type (uT) {uT) (Min) Peak Rel Mean
12 2840 BEIJ 23 GRF 0408.0 0453.0 103.0 11.2 16.7
21 2840 BEIJ 45 C 0605.0 0620.8 25.0 20.2 24,1
21 2700 PURP 20 GRF 0608.0 0621.6 33.0D 23.0
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4}

MAY 1997
Day 1 2
1 118 113
2 110 109
a3 108 110
4 116 113
5 106 120
6 115 121
7101 92
8 102 91
9 93 103
10 89 88
11 89 77
12 92 82
13 82 86
14 83 87
16 77 89
16 81 80
17 832 84
18 83 90
13 85 89
20 B6 86
21 84 84
22 80 B4
23 83 82
29 96 90
25 103 90
26 109 98
27 90 88
28 86 83
20 81 95
30 84 87
31 97 85
U.T.=(1

111
112
111
114
113
120
110
28
86
106
87
81
T2
84
98
94
76
80
T2
82
73
80
96
95
102
89
a1
89
90
89
102

112
115
103
112
131
105
97
95
82
B84
84
89
82
101
80
g6
85
80
78
80
64
T
89
109
76
95
BS
89
78
88
94

111
106
117
125
121
103
20
93
96
84
86
95
79
87
81
73
71
85
78
77
88
88
103
99
90
82
B85
90
a5
B8
82

116
104
109
i1
105
110
108
23
97
89
89
71
83
75
85
7
84
85
72
93
33
T4
83
76
92
82
a1
a1
&2
]
87

102
114
117
119
113
111
92
94
98
83
83
78
80
77
77
74
73
75
71
88
73
81
87
111
102
79
77
81
73
23
T9

103
109
109
118
110
106
107
100
993
88
91
&7
73
T4
82
70
83
&7
S8
73
80
72
79
88
89
76
90
75
88
20
78

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

U.T. Hours at End of Interval

9

101
113
109
112
103
116
28
98
91
105
94
76
67
63
90
82
87
62
70
T4
76
91
91
92
T
79
T2
81
79
85
80

MOBTHLY MEAN DAILY VARIATION
(1-123
(13-24)

5.38
~7.91

4.38
~7.52

4.90
=3.46

2.

-2

HARMONIC COMPONENTS
5.36 0.55 5.39 0.39) (2 -0.97 -0.47
L.T.=(1 -3.16 4.37 .39 8.39) (2 0.07

10

108
113
113
106
107
104
o7
87
102
108
8¢
69
76
73
79
79
77
76
57
g1
T7
28
91
82
88
76
66
76
80
66
72

FOR 31 COMPLETE DAYS DEVIATIONS FROM AVERAGE:
-1.56
4.06

73
.72

1.08

11

101
112
108
114
101
114
103
74
97
100
74
T2
66
63
76
80
82
66
64
73
81
82
91
89
79
69
63
76
68
71
73

3.48
-3.98

1.08 6.87) (3 0.1t
1.08 2.87) (3 0.11

12

106
102
29
2
122
105
96
42
91
88
69
62
81
61
59
75
76
80
68
70
66
78
86
85
86
T
67
70
75
80O
76

1.12
-0.75

13

88
95
11
103
107
98
99
75
103
91
66
80
56
56
69
69
69
58
64
Tt
77
73
a7
84
90
65
75
64
81
83
72

14

95
99
105
103
1is
110
96
75
110
79
78
67
70
59
64
69
78
66
61
62
60
73
96
88
85
61
7
T2
86
75
70

0.48
1.87

15

110
114
110
1114
110
96
94
86
91
100
79
68
69
T
67
76
81
69
79
86
T2
90
94
86
83
62
84
71
75
78
71

16

106
106
104
94
97
92
98
80
101
109
94
67
54
82
68
a7
BT
T4
86
69
75
20
79
100
87
75
63
78
83
az
78

17

101
103
106
104
104
102
97
96
98
89
77
T2
79
69
79
79
84
66
71
75
67
80
92
101
T
77
74
74
75
84
71

-0.85
3.36
(ORDER, COS, SIN, AMPLITUDE, MAX.-HR)

0.48 0.49
0.48 0.49

18 19
111 119
105 107
138 108
121 12
107 106

99 106
103 108
89 90
115 98
88 97
73 78
76 73
70 77
80 74
81 82
77T 99
82 79
73 83
78 78
79 69
60 76
77 89
92 89
102 109
96 96
84 71
72 70
70 86
86 82
92 90
71 79
g8.

~2.56 -§,
3.83 2.
1.71) (4
1.71) (4

20 21
116 116
106 117
108 126
122 127
113 t1y
105 110
104 107
a7 93
109 97
103 95
85 90
81 76
72 83
77 76
88 88
95 80
T7 B84
68 78
71 74
78 82
73 64
87 78
99 86
88 116
105 93
96 93
88 81
91 75
88 IT
97 84
85 81

395

10 -5.85

90 4.12

22

125
107
118
K10
106
114
99
99
101
85
89
79
a1
93
71
85
78
80
75
76
83
94
97
99
106
86
90
85
81
79
88

MONTHLY MEAN= 88.

23

124
120
124
115
113
110
103
100
98
105
88
79
71
74
63
B4
73
70
77
79
65
B2
107
101
89
100
79
78
a7
86
81

24

116
107
115
126
118
98
109
98
99
103
87
T
77
B7
88
78
85
80
79
87
82
89
99
103
92
91
70
82
74
89
83

-0.51 0.32 0.60 2.47)
~0.02 -0.60 0.60 4.47)

Maan N
109.3 24
108.5 24
110.7 249
114.0 24
111.2. 24
107.1 24
100.3 24

91.0 24

°8.1 24

93.9 24

82.8 24

76.2 24

74.4 24

76.1 24

78.6 24

81.2 24

80.1 24

7T4.8 24

3.1 24 .

8.4 24

74.3 24

82.8 24

91.1 24

95.4 24

90.3 24

82.2 24

TT.8 24

79.3 24

81.6 24

84.8 24

80.6 24

395
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FI

- COSMIC RAY INDICES
Bartels Rotation 2236(APR 1997—MAY 1997)
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GEOMAGNETIC ACTIVITY INDICES K AND Ay

BGMO

MAY 1997

Three-Hourly Indices K

Sum

Day

9-12 12-15 15-18 18~21 21-24

3-6 6-9

0-3

is
12
12

22
21

<

1D
2D

20
14
15

10

10

10

14

i1

12 Q

13 Q
14

10
37

50

15D

13

21

16 D
17
18

18
16

19 Q
20

11

11
12

21

22

23 Q
24
25

10

18

12
11

i9
20

26

27 D
28

14

29
30

14
17

31

250
8.1

Sum

Mean
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MAGNETIC STORMS

MAY 1997 BGMO
Time of Magnetic Sudden Com. Deg. Maximum Acti. Maximum
Amplitude of on K-scale Range
Begining Ending 3hour k

Day h mDbay h Type D’ HnT 2ZnT Acti. Day Int. Index D’ Hal 2nT

15 0t 58 15 24 sSC 2.0 28 G ms 15 3 7 18.9 205 44
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CSGD MAY 1997

EREREAPEITIRIEIE (1993 —1995)

ENR  HEZE
(FEBEFEXEAXE)
AN 22 KEEHFEMEE 19931995 FA T AMENBRFLEFHNEREE
SWR)EHBIRCGEEH#T T RE.
SARBEFERE, EN4MATNYEREE, RitE, BRE, CHIHNEY:
i EW R = DL AT

SRR
FHRE=1—fOEE

_BRSX Y BRESRY
= e

#1-IAHERFEFHTRRRER (AEXR).

2,3 REHRAEESEFERE R,

WFE1-3TEY, BABEHKFHTR, iﬁ&a%$#?ﬁ?ﬂﬂ’]ﬁ%ﬁﬁﬁﬁs ik Eifd
EHBREREK.

MO1993 4E 3 1995 4F, M EXFHRMOERZ IS AN 82%, 96X 100%; MW
MBS FIN 18%, 4%F 0% BIRELH TN 1824, 4% 0% HEEEFHMM=4511TH
FMAOEREEN 93%, WREN X%, BREHNTA.

h3E 13 F AL, 19931995 MM, EREEEREHTMNLEHBRERS, H2
ZULHEREESHFERRR.

1993—1995 SE b 22 KRS AN TR, KAFHNERL, MEREEREF
HREZFRR, BN, XPRRERFEEFFOBHN - KEE, RITERE PR
HAESTHRRT R,

EREFRR, FEFARRAMFRE TERBI, ERIRBOLERE.

» WREM. 19969 F17TH WSUWEM. 197F6A 198
17



CSGD MAY 1997

OVERVIEW VERIFICATION FOR THE
MEDIUM-TERM (13days) FORECASTS OF SWF EVENTS
(1993-1995) AT BEIJING OBSERVATORY
LI Xiao-cong and YANG Xiu-lan

(Beijing Astronomical Observatory, Chinese Academy of Sciences)

This paper reports a verification of the medium-term forecast issued hy Beijing Warning Center
(RWC-Beijing). It covers the forecast made during 1993 to 1995.

The forecast of short wave fadeout (SWF) expected for each of the next 15 days is evoluted.
Three verification indices are used: The levels of correction= correct forecast davs/forecast days,
the rate of failure=1-the rate of correction and the rate of falsification=(forecast days-correct
forecast days)/ forecast days.

Form Table 1-3. it can he seen that the levels of correction for SWT increases with the decrease
of solar activity level and the rates of failure falsification decrease with the decrease of solar activity
level.

From 1993 to 1995, the levels of correction are 82%. 96% and 100%. the rates of failure are
18%. 4% and 0% and the rates of falsification are 18%. 4% and 0%. respectively.

For these three vears, the averaged levels of correction is 93% and the averaged rate of failure
is 7%. and the rates of falsification is 7%. Though the levels of correction for SWF are higher.
almost all of important and biger SWF events were not forecasted correctly. In the decay phase
(1993-1995) of the solar cycle, the solar activity clearly decreased. so the forecast of accidental
event is not easy. The medium-term forecast of SWF events is still a difficult problem now.

\We'll further improve our methed of medium-term forecast SWF event. e would like to
express our thanks to professor Wang Jia-Long and associate professor Zhang Guiqing for their
advice for this paper. '

Table 1. The Verification of the Medium-term (15 days) Forecasts for SWF, 1993

SWF Probabilicy
Imp. 1 2 3 The levels of The rares of
Event Forecast Event Forecast Event Forecast Correction failure Falsification
Date days days davs % % %
1093.1 27 3N 3 0] 1 0 87 13 13
2 16 28 9 0 3 Q 57 43 42
3 19 31 8 0 4 0 61 39 39
4 27 30 2 0 1 4] 90 10 10
5 25 31 6 s} o 0 81 19 19
6 20 30 5 0 5 0 67 33 33
T 23 31 2 0 1 4] 90 10 i0
8 30 31 1 1} Q 0 T 3 3
9 27 30 2 0 1 0 90 10 10
10 27 31 3 1] 1 0 T 13 13
11 29 30 1 ] 0 0 a 3 3
12 26 31 3 0 2 0 84 16 16
1993 301 365 45 0 19 0] 82 18 18

18



Table 2. The Verification of the Medium-term (15 days) Forecasts for SWF, 1994

S5WF Probability
Imp. 1 ] 2 3 The levels of The rares of
Event Forecast Event Forecast Event Forecast Correction Failture Faisification
Date days days days % % %
1994.1 23 31 2 0 6 )} T4 26 26
2 27 8 0 Q 1 0 96 4 4
3 30 31 1 0 )} 0 av 3 3
4 30 30 [¢] 0 0 0 100 0 0
3 31 31 0 0 4] 0 100 0 0
8 30 30 0 0 0 0 100 o 0
T 30 31 1 0 0 0 97 3 3
8 29 31 2 0 0 0 94 6 6
9 30 30 0 1] 0 0 100 0 0
10 31 31 ¢] 1] ¢} 0 100 [} 0
11 30 30 0 0 o 0 100 Q 0
12 31 31 0 0 0 0 100 1] 0
1994 352 3635 [+ 0 7 0 96 4 4

Table 3. The Verification of the Medium-term (15 days) Forecasts for SWF, 1995

SWF Probability
Imp. 1 2 3 The levels of The rares of
Event Forecast Event Forecast Event Forecast Correction Failture Falsification
Date days days days % % %
1995.1 31 31 0 1] a V] 100 1] 0
2 28 28 0 1] 0 4] 100 4] 0
3 31 31 0 Q 0 0 100 0 0
4 30 30 0o 0 0 0 100 0 0
5 31 31 1] 0 1} [4] 100 0 0
6 30 30 L] 0 0 0 100 0 0
7 31 31 ] 0 0 0 100 0 0
8 31 3l a 0 ()] 0 100 0 0
9 30 30 1} 0 0 0 100 0 0
10 31 31 0 a 0 ] 106 0 0
11 30 30 )] 1] 0 0 100 1] 0
12 31 31 0 0 0 0 100 a 0
1995 365 365 0 0 0 0 100 0 4]
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