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DAILY RELATIVE SUNSPOT NUMBERS AND SUNSPOT AREAS

SEPTEMBER 1996

Sunspot Areas

Drawing

Relative-Numbers

Photographic
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DAILY SUNSPOT OBSERVATIONS
SEPTEMBER 1996

CHP -

Day Group Mo-Day

Corre. Area
lat L CMD Type r/R Sd Whole Max See Remarks

10.

11.

12.

13

14.

15

16.

17.

i8.

19.
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.03
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.08
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.05

22

17
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.07

05

.08

12

17

16

48
49

48

48

48
49

50
51

51

51

» o

O W
=7

§-13.9

-11 259 31¥ C5I 0.59 97 80 55 0
-13 248 20W BXI 0.47 13 7 2 0

43W CRO 0.72 55 40 37 0

B7W AXX 0.86 8 g 4 ¢

70W AXX 0.94 4 6 6 0

59W AXX 0.87 4 4 4 9

4 168 184 AXX 0.31 4 2 2 0
-25 136 14E BXI Q.57 i3 8 3 0
1E BXI 0.54 8 5 2 0

12W  AXX 0.56 8 5 3 0

28 59 25E AXX 0.53 8 5 2 0



DAILY SUNSPOT OBSERVATIONS

SEPTEMBER 1996

CMP Corre. Area

Day Group Mo-Day Lat L CHMD Type I/R Sd Whole Max See Remarks
20.20 ©

21.11 0

22.22 0

23.20 0O

24.08 0

25.09 O

26.23 0

27.04 O

28.09 0

28.18 0

30.19 53 10- 1.6 -8 186 17E BX0 0.34 4 2 0

PREDICTED SMOOTHED SUNSPOT NUMBERS

APRIL 1996 — MARCH 1997

Date | Apr 96 May 96 | Jun 96 | Jul 96 { Aug 96 { Sep 96 |
R’ 9.4 93 9.t 9.1 94 9.9 -
E 05 07 0.9 14 200 2.2

Date | Oct 96 . Nov 96 | Dec 96 | Jan 97 { Feb 97 | Mar 97 |
R’ 10.5 | 11.0 11.4 12.0 12.6 134!
E 23 2.8 4.1 4.6 3.3 5.2 |

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



SEPTEMBER 1996

OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

HUAIRQU ST. BEING OBS.

Day LO Huairou Lat L Data
' Region
3 | 203. 25 ~-11 264 86 LS
26 . -11  (248) S5 LS
4 189. 26 S5 L5
5 176. 26 L5
6 163, 26 S5 L5
8 137. 27 =27 141 S4 L4 D4 V4 S5 L5 DS V5 T5 G5 Us
8 123. 27 D4 V4 S5 L5 D5 V5
10 110. 27 D4 V4 S5 L5 DS VS
12 84. c
15 44 0
18 31. 0
17 18. 0
18 5. 0
19 351. 0
20  338. 0
21 325. 0
22 312. )
23 299. 0
24  285. 0
25 272 0
27 246. 0



OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

SEPTEMBER 1996 HUAIROU ST. BELJING OBS.
Day LO Huairou Lat L Data
Region
28 233.1 0
NPL:

3 5 612 1516 17V I8 19 2§ 21 22 27
SPL:

3 5 6 81012 15 16 17 18 19 20 21 22 24 25 27




SOLAR RADIO EMISSION FLUX

SEPTEMBER, 1996

BEIJ PURP URUM YUNN
Day 2840 2700 9375 2840
1 80 87
2 75 85
3 75 85
4 73 83
5 T4 82
6 71 82
7 71 82
8 70 83
9 €9 80
10 67 78
11 68 75
12 69 77
13 69 75
14 68 76
15 70 76
16 69 79
17 70 78
18 68 77
19 63 76
20 71 78
21 73 80
22 72 80
23 75 80
24 71 80
25 71 79
26 73 80
27 T0 80
28 72 81
29 73 79
30 74 79
Mean 71.3 79.7



SOLAR RADIO EMISSION OUTSTANDING OCCURRENCES

SEPTEMBER 1998

Time of
Start Maximum Duration Flux Density
Day Freq Sta Type {(uT) (Ut (Min) Peak Rel Mean
11 2840 BEIJ 4 S/F 0039.0 0039.5 2.0 64.3 94.0
11 2840 BEIJ 3 8 0043.0 C044.7 8.0 17.1 25.1
24 2840 BEIJ 4 S/F 0829.0 0633.9 i4.0 36.8 51.9
25 2840 BEIJ 55 054:.0 0547.0 8.0 12.2 17.1
26 2840 BEIJ 1t S 0562.0 0556.0 8.0 5.2 7.3
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COSMIC RAY INDICES
Bartels Rotation 2227 (AUG 1936-SEP 1996)
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GEOMAGNETIC ACTIVITY INDICES K AND Ay

BGMO

SEPTEMBER 1996
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MAGNETIC STORMS

SEPTEMBER 1996 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’ HnT ZnT Acti. Day Iat. Index D HnT ZnT

09 195 10 19 GC

m 10 4 5 10.3 123 24
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% 21,22 I KHEF P XIASNBEREST

IR
(FEIHZRALERAXE)

T H 21 F%4E (1980, 1—1981. 6) (1979. 9—1979. 12 2840 MHz LK FE
22 WE4E (1989, 9—1991. 6) A A LIM BTkt , B3 4 2840 MHz, IHEI A HEE S 1 80, EXFH- Mg
FEHILMBBRE 1493 b, HPHE 500 PHRBE LN KBRS 55 44768 B, MBI A4S
EREE . F 2 AREN AN BRI ERENESAS E0EE, EH— By EES
SR, T 22 AMSEN KR BERS  XEREHAEERSERIE.

I {UEEAR

2840 MH: KM HEZHERMBERHE T EAEEEHNEARE. AREELHRHN
BAFBENEANRAEAOED HENNRAKEAT=0.36K (=), HBRMK<
1%,

2. RERMBHILE

—RER . BREEF=FEHIH

—HEARKMNEHRE ME 1R, TRBES TERNHRDEEHILE . £
B, SRR R BR G EAA R EB T E S 0. 8 TR R 0T W T R
BT ARRRE T ERGHERES NSRS, SRR AR R A 3 B
e RFPRKT A RFE S WAV KA, IHBREE A HRE Loops B R BE T
HRH K.

. MHEHAE D.

AR LPE R 21 REEWRD 651 MR I 1H(1980. 1—1981. 6), WWH 20 B F
Bt NEABEALES. SEMAN 1490, BETB L 273 4, lop ER R 3L 153 4, K
EREHRE 764, R 22 ARERNDIOREIE 824, BEEM 854, HESHES 12
T REERE 84 1 BRov BB R 3 400 4, U RIBR 316 4, XESERR.E 21 FikE
HHERRTRR b EEEMHIHIEN. BTFEMEE, —R V<0, 3¢, KK B HSEa
VLB MEREF S EHNREIEN. T8 22 AeErE %R EEESESE Y E, B FH
FHIHE, — B V=0.3C, HUR b WEIEA R RS 4 MU T
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THE ANALYSIS OF THE SOLAR RADIO BUSTS
DURING SOLAR CYCLE 21, 22
WANG Shu-lan

(Beijing Astronomical Observatory, Chinese Academy of Sciences)

In this paper, the data of the solar observation are analysed at 2840 MHz with 1 second time
resolution during solar cycle 21,22. We observed 1493 events altogether during this time. 55 bursts
of them are more than 500 s.f.u. The results show that the main radiation mechanism in two peak
years are entirely different. The bursts of the solar peak of 21st are caused by gyro-radiation
mechansims. The bursts of the solar peak of 22nd are caused by gyro-synchrotron radiation.

1. Instrument.

The solar radio telescope is a special equipment which can observe solar radiation at 2840 MHz.
It has the abilith to measure the changes of the solar strength and the radiation of the bursts. The
sensitivity of the whole machine AT=0.36°K (r=1). The gain undulation < 1 %.

2. Radiation mechanisms of the radio bursts

Usually, there are mainly three kinds of radiation mechanisms during the bursts: One kind of
bursts is the post-bursts.{see Fig.1.). It is caused by emission mechanism of bremsstrahlung. Then
during the post-burst the hot plasma volume having a large dimension becomes the post-burst
source, another is the gradual rise and fall burst, (see Fig.2.) It is caused by emission mechanism
of gyro-radiation. A third is the impulsive burst, (see Fig.3.). It is mainly caused by emission
mechanism of gyro-synchrotron radiation. The high energy electron beams extend throughout a
certain region of the magnetic loops and form the impulsive source.

3. Observation and analysis (see Table 1).

From Table 1 shows the results of two peak years abservations are entirly different. ¥We observed
solar radio burst events 651 during solar cycle 21. The cutstanding events are 20. From types show
that the post-bursts are 149, the gradual rise and fall bursts are 273, the impulsive bursts are 153,
the others are 76. We recorded solar radio bursts 842 during solar cycle 22. The outstandings of
them are 35, the post-bursts are 42, the gradual rise and fall bursts are 84, the impulsive bursts
are 400, the others are 316.

Tese results show that the solar radio bursts are mainly caused by the mechanisms of gyro-
radiation during solar cycle 21. It belongs to the non-relativith, V<0.3C The solar radio bursts
are caused by the mechanisms of gyro-synchrotron radiation. It belongs to the medium-relativith,
V=~0.3C.

Table 1
Type
Peak yeat Freq. Bursts | Qutstanding | Post-burst | rise and fall | impulsive | other
> 50D s.f.u.

Peak year

of 21 st 2840 MHz 631 20 149 273 153 76
(1979.9-1981.6)

Peak year _

of 22 nd 2840 MHz R42 35 42 84 400 316
(]989.9—]991.6)
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APRF EHERITIRIGEE

532
ChEREFELZEXE)

ARG 22 (1993 £ — 1995 M EHETEHEHRFERC AMFFTTE
B, FRABFEIRI-F D,

MELIBFZ AT, RITTUHERED, HELRAEINTRE, RNMHMVERLERE.
1993 SFE/AEIRH 98. 4%, HEM N 0.8%, HiHEN 0.8%, 1994 sEMAEE K 99. 2%, B#H
0%, WMHEH 0.8%, 1995 £EHY 99. 6%, BRFH 0%, WIWEHR 0.4%. A=
FHEEERE, MEXN9.1%, BEXKF0.2%, RREH0.7%.

HTERXRATRINEEIFHERD, FARARSEFRAL TR EAEH
LMMBEY, B, ERFAHTEASHORNSREE4HNREIL, U ROHER.
MEFIM R ERIOIVTUE L, 19934, 1994 £, 1995 £ R HHH 1004,

MR 4 AR, 1993— 1995 £/, FEE—RULHRTFEH S K, Bl EE
199343 5 4H, 199343 120, 199442 520 H, 19944E 10 § 20 B, 19954 10 A
20 0, HERMNOTRPHERM. FAst, BRONEERTHRABERFOWVWAIRHHTTH.
ERMOBHRF, X5 KATEGHBHERR.

HEMR, KERFEFATARE—THREANEE, FRETFEHRACE TR
FRPNEZHE.
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A VERIFICATION OF THE SHORT-TERM PREDICTION .
OF SOLAR PROTON EVENTS AT RWC-BEIJING

ZHU Cui-lian

(Beijing Astronomical Observatory
Chinese Academy of Sciences)

We verify RWC-Beijing’s short-term prediction of solar proton events made in the descending phase |
of Solar Cycle 22 (1993-1995) in this report. The results obtained are shown in Table 1 to Table 4.

Table 1. The Verification of the Short-Term
_( 2 days) Prediction of Solar Proton Events For 1993

Year Predic- Obser- Correc- Falsifi-  Failure Event Rates of Rates of Rates of

and tion vation  tion cation Correction  Falsifica-  Failure R
Month  (days) ({days) {days) (days) (days}) (days) {%) tion (% ) (%) { .,
1993. 1 17 17 17 0 0 0 100 0 o 0

2 20 20 20 ] 0 0 100 0 ¢ 0
3 22 22 2% 0 2 2 91 0 9 100
4 21 21 21 0 0 1] 100 Q 0 0
5 21 21 21 0 D 0 100 0 0 0
6 22 22 21 1 0 0 95 5 0 0
7 21 21 2] 0 0 0 160 0 0 0
8 2 21 21 0 0 1] 160 i 0 0
9 21 21 21 0 0 0 100 lh; 0 0
10 20 20 20 0 G 0 100 0 0 0
11 22 22 et 0 0 1] 100 Q 0 0
12 23 23 22 1 0 0 96 4 ] 0

R=Failure(days)/Event(days){(% )

Table 2. The Verification of the Short-Term 1
( 2 days) Prediction of Solar Proton Events For 1994

Year  Predic- Obser- Correc-  Falsifi-  Fajlure Event Rates of Rates of Rates of
and tion vation  tien cation Correction  Falsifica-  Failure R
Month  {days) (days) (davs) {days)  {days) (davs) {%) tion (% ) (%) (%)

1994.1 21 21 21 ] 0 0 100 0 ] 0
2 14 14 13 0 1 1 93 0 7 100
3 23 23 23 o ] 0 100 0 0 0
4 21 21 21 0 0 0 100 0 0 0
5 20 20 20 ¢ 0 0 100 0 0 0
6 22 22 22 0 0 0 100 0 0 0
7 21 21 21 0 0 0 100 ¢ 1] ]
8 23 23 23 ] ¢ 0 100 0 ¢ 0
9 22 22 22 0 0 0 100 0 0 0

10 19 1% 18 0 1 1 95 0 5 100
11 22 2 22 0 0 0 100 G 0 0
12 22 23 22 0 0 0 106 0 1] 0

R=Failure(days)/Event(days)(% )
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Table 3. The Verification of the Short-Term
{ 2 days) Prediction of Solar Proton Events For 1995

Year Predic.  Obser- Correc- Falsifi-  Failure Evenis Rates of Rates of Rates of

and tion vation tion cation Correction  Falsifica-  Failure R
Month  {(days) (days) (days) (days) {days) ({days) (%) tion (%) (%) (%)
319951 18 18 18 0 0 0 100 0 0 0

2 17 17 17 0 0 0 100 0 0 0
3 23 23 23 0 0 0 100 0 0 0
4 20 20 20 0 0 0 100 0 0 0
5 22 22 22 0 0 0 100 i} 0 0
6 22 22 22 0 0 0 100 0 0 0
7 21 21 21 0 0 ] 100 i} 0 0
8 2 23 23 0 0 .0 100 0 0 0
9 21 21 21 0 0 0 100 0 0 [t}
10 19 19 18 0 1 1 95 0 3 100
11 22 22 . 22 0 1] 1] 100 0 0 0
12 2n 21 21 0 { (] 100 0 0 0
R:Failure(days)/Event(days)(% )
Table 4. A Summary of the Verification of the
Short-Term Prediction of Solar Proton Events For 1993-1995
Predicc Obser- Correc- Falsifi- Failure Event Rates of Rates of Rates of
Year tion vation  tion cation Correction  Falsifica- Failure R
(days)  {days) (days) (days)  {days) (days) (%) tion (%) (%) (%}

1593 251 251 247 2 2 2 98.4 0.8 0.8 100

1994 250 230 248 0 2 2 99.2 0 0.8 100

1995 249 249 248 0 1 1 99.6 0 0.4 100
93-95 750 750 743 2 5 5 99.1 0.2 0.7 100

=Failure(days)/ Event{days)(% )

According to Table 1,2.3, and 4, we can see clearly that the tates of correct predictions are
very stable for 1993 to 1995 along with the decay of solar activity of Cycle 22.

In 1993, the rate of correct predictions was 08.4% , rate of false predictions was 0.8% , and rate
of failed predictions was 0.8% . In 1994, the rates were respectively 99.2% , 0% and 0.8% . And,
in 1995 the rates were respectively 99.6% , 0% . and 0.4% . While the yearly rates for these three
years were respectively 99.1% ,0.2% , and 0.7% .

To reflect the prediction level more completely, we add a new index R, the ratio of the number
of the predictions with the number of the observed events in our tables.

We may see the values of R in Tables 1-4 that the yearly R for these three years all were 100%.

The 5 proton events observed in 1993-1995 occurred on 4 Mar, 1993, 12 Mar, 1993 , 20 Feb,
1994, 20 Oct, 1954, and 20 Oct, 1995, respectively. But they all were failed in our predictions. and
they were also not predicted by the WIVA UGEOA forecasts. Thus, the prediction of solar proton
events is a problem waiting to be overcame. '

The author thanks Prof. J.1. Wang for helpful discussion.
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