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CHINESE SOLAR GEOPHYSICAL DATA (CSGD )
EXPLANATION OF DATA REPORTS

(1990)
Introduction

The solar geophysical data contained in “ Chinese Solar Geophysical Data” ( CSGD )
are collected by Beijing Astronomical Observatory ( BEILJ ), Center for Space Science and
Applied Research, Beijing Geomagnetic Observatory ( BGMO ), Beijing Planetarium
( PLAT ), Purple Mountain Observatory ( PURP )}, Shaanxi Observatory ( LINT ), Urumgqi
Astronomical Station ( URUM ) and Yunnan Observatory ( YUNN ). The data in CSGD
consist of the following ten parts:

1. Daily Relative Sunspot Numbers and Sunspot Areas, Daily Sunspot Observations
compiled by Purple Mountain Observatory

2. Predicted Smoothed Sunspot Numbers

3. Observations of Magnetic and Velocity Fields of Solar Active Regions at Huairou
Station, Beijing Astronomical Observatory

4. H-Alpha Solar Flares and Time Intervals of H-Alpha Flare Patrol Observations

5. Solar Radio Emission Fluxes and Solar Radio Emission Outstanding Occurrences,
Intervals of Solar Radio Emission Patrol Observations and Time Profiles Solar Radio
Emission Bursts - ,

6. Cosmic Ray Meson and Neutron Intensity compiled by Center for Space Science
and Applied Research

7. Sudden Ionospheric Disturbances ( D-Region ) { SID )

8. Geomagnetic Indices K and A;

9. Magnetic Storms compiled by Beijing Geomagnetic Observatory

10. Nonperiodically Published Special Issues for the Data Corresponding Solar-Terrestrial
Effects and Preliminary Analyses of Some Selected Events :

All the data mentioned above are stored in a VAX 11/780 computer.

Brief Explanation of the Main Contents

1. There are two kinds of sunspot tables in which the visual data mainly come from the
observations of Yunnan Observatory while photographic results of spot areas are supplied
by Beijing Astronomical Observatory. When there are gaps in these observations the table
will be filled by observations made on the same day by other observatories whose names
will appear in the column of remarks. Sunspot group numbers in the table of “ Daily
Sunspot Observations ” are standardized after collecting all sunspot observations from
different observatories. The estimated Seeing Conditions are given in the column “ See ”

on a 5-level scale from best (5) to worst (1). ’
2. The predicted values of R with the errors E referred to the confidance 90 % are

given for a year in the table of “ Predicted Smoothed Sunspot Numbers ”. The method

of prediction may be found in the CSGD January 1989, P.27 .
3. In the table of “ Daily Sunspot Observations ” and the table of “ H-Alpha Solar

Flares ”, Carrington coordinates are used for the position measurement of sunspot groups




or flares. Central Meridian Distance shows the distance in degrees between the. cefltral
meridian and the meridian where a sunspot group or flare is located. E and W mt.h_tfa.te
that the sunspot group or flare lies to the east or to the wes!; of the central me.ndxa.n,
respectively. Heliocentric Distance measured in units of disk radius represents the distance
from the centre of gravity of the sunspot group or flare on the disk to the centn? of the
disk. Apparent Areas Sd is the area projected on the disk in millionths of thfe disk and
the Corrected Area Sp is the real area of the sunspot group or flare occupied on the
solar surface in millionths of the hemisphere after the projecting correction. McIntosh
classification is used for the classification of sunspot groups. _

4. In the table of observations of solar magnetic and velocity fields, the date, the
Carrington longitude of the solar disk center ( Lo }, the number ( under Huairou Region )
and Carrington coordinates { L: Longitude, Lat: Latitude; in bracket is the reference
position from sunspot measurement ) of an observed active region and data types obtained
at Fe I A 5324.194 and/or Hg A 4861.34 A at Huairou Station of Beijng Astronomical
Observatory are given. Meanings of letters in the table are as follows:

S (or T } — monochromatic image

D — monochromatic image at the wave length used in a Doppler field observation

L — data of longitudinal fields

Q and U — data of transverse fields

V — data of Doppler velocity fields

5 — observation at Fe I A 5324.194

4 — observation at Hz ) 4861.34 4

In the last part of the table the observation date of the longitudinal fields of solar poles
( NPL: +90.0, 0.0; SPL: —90.0, 0.0 ) is given. .

5. The table of “ H-Alpha Solar Flares ” gives H-Alpha flare (including subflares
( by S )) patrol observations done at Beijing Astronomical Observatory,Purple Mountain
Observatory, Urumgqi Astronomical Station, and Yunnan Observatory. For each flare, the
start time, end time, the time at which the flare shows its maximum brightness (Maxtime)
and the area measured at the time of maximum brightness are given. For flares within

65° from the centre of the disk, the formula relating apparent area Sd and corrected area
Sq is as follows:

Sq = Sd X ‘"ﬁ x 0.020626 '

Two figures are assigned to each flare to show the importance of the flare. The first figure
is defined by the area of the flare at the maximum phase and the second one is only a
qualitative scale where each observatory uses its experience to decide if a flare is rather
faint ( F ), normal ( N ), or rather bright( B ). For flares within 65°
the disk, i.e., the heliocentric distance is less than 0.906, the first figure assigned to the
flare importance is defined by the corrected area Sq according to the following table where
areas are given in millionths of a solar hemisphere.

from the centre of



Corrected Area Sq in Relative Intensity Evaluation
Square Degrees Faint (F) Normal(N) Brilliant(B)
< 2.0 SF SN SB
21—51 1F 1IN 1B
5.2 —12.4 2F 2N _ 2B
12,5 - 24.7 3F 3N 3B
24.7 4F 4N 1B

F‘or flares wl'l.ich are at a distance equal to or greater than 65° from the centre of the disk,
i. e., the heliocentric distance is equal to or greater than 0.906, the first figure assigned to
the flare importance can be estimated by the apparent area Sd according to the following

table where the areas are given in millionths of the disk.
' f

Heliocentric Importance
Distance r/R S 1 2 3
906 - .939 Sd <90 90-279 280-599 Sd > 600
940 - 984 75 75 - 239 240 - 499 500
.985 — .999 50 50 - 179 180-349 ' 350
1 45 45 - 169 170 - 299 300

The letters C, P, and V in the column marked “ Observation Type ” represent the
nature and completeness of the observations, i.e.:

C — a complete or quasi-complete sequence of photographs is obtained

P — only one or a few photographs of the event are obtained due to an incomplete
time coverage

V — the development of the flare was visually observed

The meaning of one or more letters of A to Z in the column marked “ Remarks ”
follow the International Astronomical Union notation, in which each letter of the alphabet
stands for a particular noteworthy condition, as shown in Appendix 1.

6. In the table of “ Intervals of H-Alpha Flare Patrol Observations ”, the Intervals of
H-Alpha Flare Patrol Observations are given by “ from to ”. Flare patrol observations are
considered to be continuous if the intervals of no flare patrol observations are less than
five minutes.

7. The table of “ Daily Solar Radio Emission Flux ” gives the flux values of the sun
calibrated in units of 10-22 . W - M~2. Hz~! (s.f.u.) at the time around meridian transit
(BELJ, PURP : around 0400 UT; URUM, YUNN: around 0500 UT ) every day at different
fixed radio frequencies. All flux values are adjusted to mean sun-earth distance: 1 AU.

8. Each column in the table of “ Solar Radio Emission Outstanding Occurrences ” has
its centain implication following an international implied consent. In the column of Flux
Density, “ Peak " represents the peak value of flux density of the event; “ Rel ” represents
the relative value AS/S, i.e., the ratio of the flux increment AS and the flux S before the
burst; “ Mean ” represents the mean flux increment which is an integral of flux increment
over the time of duration and divided by the duration. Both the peak flux density and the
mean flux density are measured in “ s.f.u. 7, frequency in MHz and duration in minutes.



For the classification of bursts see Appendix 2. Among the types, 1 5,2 S/F, 33 ?_4
S/F, 5 S, 20 GRF, 21 GRF, 22 GRF, 23 GRF, 41 F, 45 C, 46 C and 47NC;B4ZI€];}31$Z(181(131
the frequency range greater than 600 MHz, 6 S, 7 C, 27 RF, 42 SER, 43 NS, )
and 49 GB are used in the frequency range less than 600 MHz, and on the other hand, 28
PRE, 29 PBI, 30 PBI and 31 ABS are not independent types at all. ' ‘

Finally, one must notice that, for simplicity, we use tbe. absolute \i'a,lue 'of flux dens1;cly
( with original value in s.fu. ) and duration ( with original value in minute ) for the
definition of classification in Appendix 2. ’

9. In the “ Profiles Figure of Solar Radio Emission Outstanding Occurrences ”, -the
date, peak fluxes, and frequencies of events are given on the right corner. The time
is denoted on the abscissa axis and the amplitude in units of sf.u. is denoted on the
ordinate axis. :

10. The table of “ Intervals of Solar Radio Emission Patrol Observations ” gives the
time coverage of the patrol observations made with those radio telescopes that contribute
the data. The data gaps less than half hour are not listed.

11. The intensities of cosmic ray neutrons, mesons and meson vertical component,
which are respectively recorded with 18-NM-64 super neutron monitor (NM), ACK-1
large ion chamber (IC), and meson multi-directional telescope are mcnthly tabulated.
The hourly mean values in the table are corrected for the atmospheric pressure. To get
the real counting rates of cosmic ray neutrons one should and 1500 to the counting rates
given in the table and multiplies by the scaling factor 256. The real counting rates of the
vertical component of cosmic ray mesons are that the counting rates in the table plus 3000
and multiplies with the scaling factor 128. The relative intensity of cosmic Tay mesons i3
that the tabulated values plus 1000 and in the units of 0.1 %. The space “ " and the
dash “ — ” mean no data.

The gragh expresses the variations of cosmic ray intensity monitored with the NM and
IC at the Beijing Cosmic Ray Observatory and the variations of the vertical component (V)
and north-south (N-S) and east-west (E-W) anisotropies of cosmic ray mesons measured
at the Guangzhou Cosmic Ray Observatory hourly. The abscissa is the cycle of the Bartels
Solar Rotation. The intensity variation between two horizontal lines cotresponds to 5%.
The vertical lines indicate 0® UT. - :

The neutron monitor is located at 40.08° N, 116.26° F geographic coordinates and
elevation is 47 meters and 40.0° N, 116.2° E and 43 m for the ion chamber. The Guangzhou
Cosmic Ray Observatory is located at 23.1° N, 113.29° E and has an elevation of 21 m.

12. The table of “ Sudden Ionosphereic Disturbances ( D-Region ) ” (SID) presents
the information of the Sudden Phase Anomalies ( SPA ) and the Sudden Field Anomalies
( SFA ) based on the observations of the propagations of the Loran-C signals at 100 kHz
( LF ) and the Omega signals at 10.2 kHz ( VLF ), which are the particular types of the
SID resulted from the sudden changes of the condition in the D-Region of the ionosphere.
Here, the Sudden Phase Anomalies at low frequency ( LF-SPA ) are reported by both
Shaanxi Observatory and Yunnan Observatory while the Sudden Phase Anomalies at very
low frequency ( VLF-SPA ) and the Sudden Field Anomalies at low freciuency (LF-SFA)
are reporte'zd by Shaanxi Observatory only. ( VLF-SPA ) is generally obtained from the
sigial received at 10.2 kHz from Omega-E Station. Letter(s) will be given in the bracket



if other signal is used.

The values of the ( LF-SPA ) in us listed in this table are the corrected results of the
measurements for the solar zenith correction with following expression resulted from the
analyses and calculation:

5.0
Agg = !
%= Te+3aco Bhy X A
7.3 X [cosZ(hm) - cosZ(h,)], when hy,, <12 and Z(h,,) < 80°;
+<{ 0, when 12 < h,, < 13; '

7.3 X [cosZ(hm —1)—cosZ(h, —1)],  when hy 2> 13 and Z(hy) < 80°;
where,A¢’ in us is a measured value of ( LF-SPA) , A¢yp in s is a corrected result of A¢/,

i.e., a value normalized to the solar zenith angle of zero. h, and hy, , in local mean solar
time for the middle point of the propagation path are the SPA start time and the SPA
maximum time, respectively, and Z is the corresponding solar zenith angle. The values
of the ( VLF-SPA ) in ps are the measurement results without any correction and the
listed values of ( LF-SFA ), in db, give the information of amplitude variation, where the
signs “ 4+ ” and “ - " prefixed to the values indicate the increase and decrease of the
amplitude, respectively. In case there are two values listed for the same ( LF-SFA ) event,
one negative and the other positive, it means the amplitude decrease at first and increase
afterwards. Sign “ 0 ” indicates that there is no amplitude change. Besides, “ E " after
the listed value means that the real value is less than the listed one; the letter “ D ” after
the listed value indicates that the real value is greater than the listed one ; letter “ U ”
denotes an uncertainty in measurement. As for the importance rating, based on a scale
of 1-, the least, to 3+, the most important, is derived from the values of A¢yg , shown as
the following table:

Ago | (01 [ (12| (-2,3] | (:3,4] | (4,81 [ (-5.6] | (-6-7] [ (7.-8] [ (-8, 0]
IMP. | 1- 1 1+ | 2- 2 2+ | 3 3 3+

13. The data included in the table of “ The Geomagnetic Activity Indices K and Ax
are: three-hourly K index, five quietest days of the month ( Q ) and five most disturbed
days of the month ( D ). Three-hourly K index is determined by the H components
measured in nT in each corresponding three-hourly period and subtracted by the diurnal
normal changes of geomagnetic field. For mid and low latitude areas, the corresponding

relation of H and K is as follows :

3, 6, 12, 24, 40, 70, 120, 200, 300  (innT)
0, 1, 2, 3, 4, 5 6 1, 8 9

il

.o

Daily effective Aj is the average of eight values of three-hourly index ax , the corresponding
- relation of K and ay is as follows :




K= 0 1, 2, 3, 4, 5 6 17, 8 9
ag= 0, 3, 7, 15, 27, 48, 80, 140, 240, 400 (in1.2nTs)

14. Three kinds of geomagnetic storm are listed in the table of “ The Magnetic
Storms ” : sudden commencement ( SC ), a small negative initial impulse followed by a
main impulse ( SC* ) and gradual commencement ( GC ). Three degrees are used for the
rating of geomagnetic storms, i.e.: moderate ( m ), moderate severe (ms) and severe (s )
corresponding to K=5, K=6-7, and K=8-9, respectively.

Beijing Geomagnetic Observatory is located at 40.0°N, 116.2°F in geographic coordi-
nates or 28.9°N, 186.1°F in geomagnetic coordinates, and 43 meters above sea level.

The time used in all these data reports is Universal Time { UT ). To transform UT
to Beijing Standard Time (120°F) one can simply add 8 hours to Universal Time. For
instance, for a flare observed at 2230-2400 UT, the equivalent Beijing Standard Time is
0630—-0800 next day.

15. To encourage a fast exchange of information about solar observations and studies,
short articles including reports of observations, data treatments, observational technology
and research work and photographs with a explanation are accepted and published in this
data journal nonperiodically. Articles are limited within 1000 words and 4 pages including
tables and figures.

Address your inquires to our Editorial Group, please: CSGD Editorial Group, Beijing
Astronomical Observatory, Beijing 100080 China . Telephone Number : 2567194,
Telegram code : 9053, Telex : 22040 BAOAS CN.



Appendix 1
The International Astronomical Union Notation for H-Alpha Solar Flares

A = Eruptive prominence whose base is less than 90° from the central meridian.
B = Probably the end of a more important flare.

C = Invisible 10 minutes before.

D = Brilliant Point,.

E = Two or more brilliant points.

F = Several eruptive centers.

‘G = No visible spots in the neighborhood.

H = Flare accompanied by a high speed dark filament.

I = Active region very extended.

J = Distinct variations of plage intensity before or after the flare.

K = Several intensity maxima.

L = Existing filaments show signs of sudden activity.

M = White-light flare.

N = Continuous spectrum shows effects of polarization.

O = Observations have been made in the calcium II lines H or K.

P = Flare shows helium D3 in emission.

Q = Flare shows the Balmer continuum in emission.

R = Marked asymmetry in H-alpha line suggests ejection of high velocity material.
S = Brightness follows disappearance of filament (same position).

T = Region active all day.

U = Two bright branches, parallel (|| ) or converging (Y).

V = Occurrence of an explosive phase: important and abrupt expansion
in about a minute with or without important intensity increase.

W = Great increase in area after time of maximum intensity.

X = Unusually wide H-alpha line.

Y = System of loop-type prominences.

7 = Major sunspot umbra covered by flare.



Appendix 2

Classification of Solar Radio Bursts

Type

PDefinition

Figure

ls

2 S/F

Peak flux density (sfu) and duration (min)
both less than 10.0. .

1 S with fluctuations,

Peak flux density (sfu) greater than both
the duration (min) and 10.0.

3 S with fluctuations.

Different from the simple events defined
above, alsc peak flux density (sfu)
greater than duration (min) of the burst.

Simple rise and fall of minor burst with
duration 1 or 2 min .

Complex events with duration of several
seconds and flux density (sfu) less than
10.0.

An event which shows a rapid rise to a
single peak, followed by a rapid fall to
the pre-event 1level with a duration
about one minute or less and flux
density (sfu) greater than 10.0.

w0

_A_
AN
N




20 GRF

21 GRF

22 GRF

23 GRF

24 R

25 R

26 FAL

27 RF

Bursts have duration in the range from
10 minutes to several hours and flux

density (sfu) less than both the duration
(min) and 50.0.

20 GRF type burst with superimposed
distinct bursts to be able to 1list
separately.

20 GRF type burst with fluctuaticns to

be able to list separately.

20 GRF type burst with fluctuations and
superimposed bursts both to be able to
list separately.

A moderate rise of flux from 5 to 30
minutes duration with no accompanying
decline during the following hours and
with symbol D.

24 R type bursts with superimposed
bursts.

A moderate decline of flux from 5 to 30
minutes duration with no rise of flux
during the foregoing hours and with

symbol D.

The rise and fall of continuous spectrum
more or less regularly with duration in
the range from minutes to hours.

":'.T'_-.nr——_.,.



28 FPRE A .precursive enhancement of the flux
‘ density level with duration greater than
10 min preceding the main burst if it is L
a gradual rise; the end of the precursor _,/’ .
is taken at the time when the slope
suddenly changes.

29 PBI A post-burst enhancement of flux density
level with duration greater than 10 min
if it decreases gradually; the start of .
the enhancement is taken at the time e T
when the slope suddenly changes.

30 PBI 29 PBI type events with superimposed \ -
bursts. ) —
31 aBs After +the burst a gradual decrease of
the flux density with a subsequent _ﬁ
return to the pre-event level. L
32 ABS A gradual decrease of the flux density

with a subsequent return to the -“:\:;,;’;?N-—

pre-event level.

40 F A series of rapid irregular changes in
the flux density level, with no distinct

peak grouping into individual events; —Jkahn_
the intensity of each component is less )
than 15% of the main peak.

41 F A number of single bursts occur in

succession and the flux level returns to

the pre-eavent level; the interval A /\A
between each two bursts 1is equal to or

less than 5 min.

42 SER A series of hursts occur with

considerable time intervals between .\r_-_\/hlu\\
bursts; the flux level of each burst . Y

returns to the pre-hurst.

10



43 NS Onset of Noise Storm. Duration of events

with symbol D. A M
44 NS Noise Storm in progress. Starting time
with symbol E, and duration with symbol ws—M—asfotme.
D.
45 C Combination of a few or many simple
bursts.
46 C 45 C burst with fluctuations.
47 GB Peak flux density of 500 sfu or more.

48 C - A complex event with complex and large —kar\v4*JV\h__
: variation of amplitude.

49 GB Major increase of flux density, duration
greater than 10 min.

il
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DAILY SUNSPOT OBSERVATIONS

JANUARY 1990

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

1.08 €656 12-27.€ -27 28 59W EKC 0.86 1030 1017 830 3
666 12-28.3 -10 19 BIW AXX 0.77 8 7 7 3
669 12-290.0 23 10 42W DKC 0.76 866 652 484 3
670 12-29.6 -9 3 35W CSI 0.56 282 170 148 3
672 12-30.9 -19 344 18W DSI 0.39 248 135 1i7 3
677 1- 2.7 13 308 22E EKI 0.45 707 395 327 3
678 1- 2.9 18 305 24E DSI 0.53 202 119 102 3
680 12-31.9 -17 331 2W AXX 0.24 4 2 2 3
681 1- 4.0 14 291 40E CAI 0.68 109 T4 63 3
682 1- 6.8 -37 266 G68E HSX 0.89 63 68 68 3

1 12-30.3 -16 3563 24W BXD 0.46 8 5 2 3
2 12-30.9 14 344 15N AXX 0.39 8 5 2 3
3 12-31.1 23 342 13W AXX 0.49 g 5 2 3
4 1-2.1 13 316 13E AXX 0.34 8 4 2 3
5 1- 2.6 24 309 20E AXX 0.54 8 5 2 3
6 1-7.0 -37 261 TOE BXD 0.96 8 14 7 3

2.10 665 72W EKC 0.95 475 793 668 2
669 E6W DKC 0.86 475 469 423 2
570 484 CS5I 0.74 193 143 124 2
672 31W DSI 0.55 1890 113 91 2
677 8E EBI 0.31 736 387 327 <2
678 11E €SI 0.40 236 129 108 2
680 17V  AXX 0.38 4 2 2 2
681 25E CSI 0.5t 135 78 62 2
€82 45E HSX 0.80 80 67 64 2

2 30W AXX 0.55 4 3 3 2
3 25W AXX 0.54 4 2 2 2
5 TE BXI 0.48 8 [ 4 2 2
] 58E AXX 0.89 8 9 5 2
7 12-29.7 -28 1 45W BX0 0.75 8 ] 3 2
8 1- 1.4 -28 325 10W Bx0 0.45 8 5 2 2
9 1- 1.4 17 325 9W AXX 0.37 4 2 2 2

3.06 665 83W DSC 0.69 59 195 83 13
669 68W DKI 0.94 336 503 447 3
670 SOW CSI 0.86 114 112 100 3
672 43% CAI 0.70 168 118 83 3
677 BW EHI 0.29 723 378 . 310 3
678 2¥ CS0 0.37 198 106 g9 3
681 12E CSI 0.38 135 73 59 1
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DAILY SUNSPOT OBSERVATIONS

JANUARY 1990

CKp Corre. Area
Day Group Mo-Day Lat L CMD Type r/R Sd4 Whole Max See Remarks
32 iE AIXX 0.03 8 4 2 3
34 B1E DSI 0.78 185 148 T4 3
36 9E BII 0.45 21 12 7 3
36 61E DSI 0.87 126 130 48 3
37 1-22.2 14 51 B54E AXX 0.83 8 7 4 3
38 1-23.6 22 32 G9E AXX 0.95 13 21 21 3
39 1-24.2 -26 26 79E DSI 0.97 105 202 105 3
19.07 24 14W CAD 0.46 67 38 28 4 PLAT
27 12W EAC 0.47 500 284 107 4 PLAT
28 11¥ BXO 0.30 I 2 4 PLAT
29 20 EAI 0.67 282 1g9 90 4 PLAT
31 23E AIX 0.59 4 3 3 4 PLAT
34 40E CAT 0.62 210 134 106 4 PLAT
35 4W BIX0 0.40 34 18 2 4 PLaT
36 49E DAI 0.74 303 224 106 4 PLAT
38 56E AXX 0.89 4 5 5 4 PLAT
39 TOE DAI 0.94 206 308 170 4 PLAT
40 1-24.3 -11 23 73E BXI 0.94 29 44 6 4 PLAT
20.068 24 30W Cs0 0.60 55 34 31 4
27 27§ FSI 0.81 488 308 84 4
28 26W BXOD 0.48 13 7 B 4
28 32w EAI 0.75 290 218 108 4
31 10E AXX 0.52 13 7 7T 4
34 26E DSI 0.43 231 128 88 4
35 18W BII 0.51 21 12 5 4
36 A6E DKI 0.61 425 268 133 4
38 43E BX0 0.77 21 18 10 4
39 S6E EAI 0.85 362 334 144 4
40 B6E CST 0.83 87 80 52 4
41 1-23.8 i3 30 46E AXX 0.78 8 6 3 4
42 1-24.2 30 25 EBE AIX 0.87 4 4 4 4
43 1-25.7 -10 5 72E CRI 0.94 BEO 76 87 4
44 1-26.8 24 3 7T4E HSX 0.98 46 108 108 4
21.08 24 41W €S0 0.71 48 33 30 3
-1 4 41 FSI 0.768 324 249 87 3
28 38W AXX 0.83 8 5 3 3
289 46W EST 0.84 143 131 43 3
31 4¥ BXI 0.49 13 7 5 3
34 11E DSI 0.21 244 125 82 3



DAILY SUNSPOT OBSERVATIONS

JANUARY 1990

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

3as 32W SX0 0.63 17 11 5 3
36 22E EKI 0.38 412 223 93 3
38 30E BII 0.84 13 8 3 3
39 42E ESI 0.72 421 305 49 3
40 43E €SO 0.68 65 37 31 3
42 "41E  AXX 0.76 4 3 3 3
43 B9E CRI 0.86 34 33 21 3
44 60E HSX 0.91 59 70 70 3
45 1-20.8 9 T0 4¥W SII 0.24 29 15 7 3
46 1-27.4 -9 343 78E CKD 0.98 303 710 700 3
22.08 24 b3aW AXX 0.83 8 7 4 3 PLAT
27 57W EAC 0.89 416 447 1568 3 PLAT
29 80W CAO 0.94 50 76 63 3 PLAT
34 OW CAD 0.08 135 68 83 3 PLAT
36 8E EAC 0.17 266 134 81 3 PLAT
38 16E BXI 0.52 26 15 2 3 PLAT
39 32E DAI 0.63 40 261 87 3 PLAT
40 29E HSX 0.49 40084 48 48 3 PLAT
43 48E CsSI 0.74 80 59 37 3 PLAT
44 49E HAX 0.82 50 19 41 3 PLAT
45 16W BXD 0.34 17 ] 2 3 PLAT
46 70E FXC 0.93 841 1152 928 3 PLAT
23.09 24 66W AXX 0.92 4 5 5 3 PLAT
27 720 DAO 0.956 177 295 168 3 PLAT
34 13W HSX 0.24 897 50 E0 3 PLAT
36 6W DAI 0.13 185 93 48 3 PLAT
38 6E BXD 0.45 8 5 2 3 PLAT
39 14E CAI 0.41 2368 129 B3 3 PLAT
42 18E BX0 0.3t 17 9 2 3 PLAT
43 36E BXO 0.58 13 8 3 3 PLAT
44 33E BXD 0.70 13 g 3 3 PLAT
45 25W BIO0 0.52 38 22 2 3 PLAT
46 GBE FKC 0.868 1539 1519 1100 3 PLAT
47 1-27.7 -19 338 63E AXX 0.39 4 5 5§ 3 PLAT
24.22 27 BiW AXX 0.99 8 28 28 3
34 28W  HSX 0.47 88 50 50 3
36 22¥ CSI 0.38 126 c8 52 3
38 8W BXI 0.47 8 5 2 3
39 1V EAI 0.38 280 156 104 3
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DAILY SUNSPOT OBSERVATIONS

JANUARY 1990

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

43 k¥ BX0 0.13 17 8 2 &
44 3¥  AXX 0.51 8 5 2 4
46 18E FKC 0.31 2380 1252 951 &
47 22E BXC 0.43 8 5 2 4
50 _ 28W BXI 0.47 13 7 2 4
81 64 BIXD 0.38 8 5 2 4
52 4¥ BXO 0.07 8 4 2 4
53 52E HHX 0.80 362 308 305 4
33 184 AXX 0.40 4 2 2 4
58 18¥ BIO 0.25 8 4 2 4
57 4W BXI 0.26 8 4 2 4
3] 4E BX0 0.33 13 7 2 4
59 36E AXX 0.57 4 3 3 4
80 36E DRI 0.70 76 53 12 4
61 45E BXD 0.70 8 6 3 4

27.08 34 87T¥ HRX 0.91 17 20 10 4
36 61W CSI 0.86 38 37 21 4
38 46W AXX 0.80 8 7 T 4
39 agWw CAI 0.67 80 54 28 4
40 35W BXO 0.57 8 5 3 4
a1 45W BXI 0.75 21 1 6 4
43 18W BXI 0.31 17 80009 2 4
48 4E FKI 0.10 2120 10656 774 4
47 8E AXX 0.28 8 4 2 4
50 42W BXI 0.68 8 6 3 4
52 179 BII 0.29 8 4 2 4
53 38E HHX 0.87 395 285 262 4
113 : 31W AXX 0.55 4 3 a 4
57 14¥ BXI 0.37 8 5 2 4
E8 9y BXI 0.36 25 14 2 4
59 20E AXX 0.38 4 2 2 4
80 21E DKI 0.57 622 380 236 4
61 30E BXI 0.51 8 5 2 4
62 1-24.9 20 15 28W BX0 0.61 8 6 3 4
63 1-26.4 -5 356 9SW AXX 0.16 4 2 2 4
64 1-27.5 19 ‘341 6E AXX 0.44 4 2 2 4
66 1-28.4 -8 320 18E BX0 0.31 8 4 2 4
866 1-30.8 13 301 BGOE AXX 0.80 4 4 4 4
67 2- 1.0 30 281 61E BXD 0.83 8 12 6 4

28.07 34 80W AXX 0.98 4 10 10 3
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DAILY SUNSPOT OBSERVATIONS

JANUARY 1990

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

&1 13¥ (€SI 0.28 a7 50 4 3
86 7E CRI 0.34 13 29 13 3
67 22E BXI 0.66 21 14 3 3
es8 12¥  BXO 0.30 8 4 2 3
69 42E CSD 0.77 139 109 106 3
70 47% BXI 0.80 13 14 9 3
71 66E HSX 0.91 25 30 25 3
72 1-29.7 -21 312 SW BXI 0.26 8 4 2 3
73 2- 3.4 8 251 63E AXX 0.90 8 g . 5 3

31.07 46 44W FKC 0.67 1800 1207 584 3 PLAT
53 13W CAOD 0.34 416 222 220 3 PLAT
£8 66W HSX 0.93 21 29 29 3 PLAT
59 31W CAI 0.52 13 32 27 3 PLAT
60 30W DAO 0.67 BOO 336 200 3 PLAT
81 24W  CAC 0.43 76 42 26 3 PLAT
86 6W BIXI 0.34 29 18 2 3 PLAT
67 10E BXO 0.57 21 13 3 3 PLAT
69 28E CAC 0.64 198 129 124 3 PLAT
70 ESW CRO 0.94 25 38 26 3 PLAT
71 51E AXX 0.77 13 10 3 3 PLAT
73 46E BIXO 0.7B 21 18 3 3 PLAT

SMOOTHED ( PREDICTED ) SUNSPOT NUMBERS

OCTOBER 1989 —- SEPTEMBER 1990

Time | 89,10 | 89,11 | 89,12 | 90,01 [ 90,02 | 90,03 | 90,04 | 90,05 | 90,06 90,07 | 90,08 | 90,09

R’ 158.0 | 160.9 | 163.8 | 165.9 | 167.0 | 166.9 | 165.8 | 163.0 | 161.5 | 158.7 | 155.9 | 153.1

E’ 3.2 3.2 6.6 13.3 15.0 20.0 26.5 26.2 30.7 30.2 32.7 30.6
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H-ALPHA SOLAR FLARES

JANUARY 1990

Tinmne

Start Nax End

Measurement

Area

Cen Appar Corr

Obs

Day sSta (UT) (UT) (UT) Lat L CMD Dist (Sd) (Sq) Imp Type A.R. Rem
1 YUNN 0O131E Q131U 0140 S20 341 W12 349 63 0.7 SN P 672
2 BEIJ 0220 0226 0242 N21 13 W57 .862 126 2.8 1B ¢ 669 E
2 PURP O0226E 0228 0239 N22 12 W66 .862 185 3.8 1N C 669
2 YUNN 0235 0307 0348 N256 13 WeEB .894 94 2.2 1N C 669
2 YUNN 0248 0303 0323 S16 345 W30 .B37 79 1.0 SK C 672
2 PURP 0304 0308 0324 N23 12 WB7T .868 159 3.3 1N C 669
2 YUNN 0409E 0409U 0414D N15 287 E28 .549 47 0.8 SK P 681 E
3 PURP 0103E 0105 0117 N13 283 E20 .426 68 0.8 SN C 881
3 BEIJ O61TE 0817U 0630 N21 13 W73 .988 63 iN P 669 D
3 PURP 0620 0825 0832 N22 17 W77 .9T71 66 SB C 669
5 BEIJ 0338 0340 0347 N13 287 W12 .356 189 2.1 IF C 68t D
€ YURN 0223E 023680 0242 N14 295 W32 .B87 24 0.3 SN P 681
6 YUNN 0256 0323 0400D 5S5t2 206 E66 .B30 79 1.6 SB P 17
8 BEIJ 06522 0525 0528 N12 289 W28 .629 106 1.3 SF C 681 D
7 BEIJ 0335 0338 0345 S14 2086 E43 18 Vv 17 E
7 YUNE O337E 0341U 0351D S12 203 E46 .728 31 0.5 Sk P 17
8 YUNN O0315E 0326U 0337 N12 288 W52 .812 31 0.6 SN P 681 E
9 YUNN 0122 0126 0127D S12 200 E24 .422 <236 2.7 iB P 17 F
9 YUNN 0618E 0620U 06200 S24 234 W13 .398 157 1.8 SK P i1
9 URUM 0700 0704 0710 524 235 Wi5 .424 103 2.2 1N C i1 D
9 YUNN O706E 0708U 0713 524 234 W13 .408 31 0.4 SN P 11
10 BEIJ 0243 0246 0307 S26 236 W25 529 294 3.6 1B P i1 D
10 YUNN 0243E 02430 0309 522 236 W25 .b04 314 3.8 1B P 11
10 URUM 0255E 0255U 0309 526 235 W28 .B40 177 2.2 1F ¢ 11 D
13 PURF 0541 0613 0618D N27 259 WeO 1. B C 16 Y
13 YUNN 08559 0610 0634 N25 257 W88 1. P 16 &
i3 YUNE O0BOSE 0808U 0812 511 172 W4 .124 173 1.8 SB P 20
14 YUNN O10SE 0107U 0134 N20 114 E44 .765 110 1.8 SN P 27
16 YUNE 0643 0650 OQ7O0E N20 100 E42 747 383 6.1 2N P 27 F
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H-ALPHA SOLAR FLARES

JANUARY 1990

Time
Start Max End

Area
Measurement

Cen Appar Corr

Obs

Day Sta (UT) (UT) (UT) Lat L CMD Dist (Sd) (Sq) Imp Type A.R. Rem
15 YUNN OB30E 0841U 0901 S35 130 E11 .528 47 0.6 SB P 22

16 YUNN 0811 0619 0648 Ni5 108 E21 .472 79 0.9 SN C 27

16 YUNN O717E 0717V 0734 S35 133 W5 .512 47 0.6 SN P 22 E
16 YUNN 0740 07565 0820 $20 40 E88 1. ¢ A
17 YUNN O722E 0724U 0729 S10 36 E79 .980 31 SB P 36

17 YUNN OB42E 0843U 08430 N21 106 E9 .468 79 0.9 SE P 27 E
18 YUNN 0221 0225 0229 Si1 42 E63 .891 79 1.8 SN ¢ 36

19 URUM 0913 0915 0930 N22 112 W25 .696 64 0.8 SF C 27 D
20 YUNN 0121E 0128U 0144D Ni8 104 W25 .566 189 2.4 1B P 27

20 BEIJ 0123 0124 0125 Ni7 104 W25 .540 252 3.1 1F P 27 E
20 YUNN O0128E 0128 0144 S31 24 ES5 .845 31 0.6 SN P 39

21 BEIJ 0245 0250 0305 S12 41 E24 1§ v 36 E
21 PURP 0245E 0250 0301 S12 41 E24 .414 132 1.5 SB € 38

21 BEIJ 0430 0450 0509 S12 41 E23 .391 631 7.1 2B C 36 E
21 BEIJ 0435 0438 0439 Ni9 1068 W42 SF vV 27 D
21 YUNN 0440E 0440V 0603 S12 44 E20 .366 472 5.2 2B P 3 F
22 BEIJ 0235 0240 0300 S12 40 E12 .161 168 1.8 SN P 36 E
22 BEIJ 0520 0523 0540 S20 16 E34 .644 105 1.4 SF P 39 E
22 URUM 0546 0555 0630 S12 40 E10 .201 370 3.8 1N C 36 E
22 BEIJ 0545 0550 0646 S12 40 E10 .161 463 4.8 iN C 36 E
23 BEIJ 0503 05056 0518 S ® 338 E60 .851 168 3.3 1B C 46 E
24 BEIJ 0644 0710 0720 S30 17 E 6 .402 147 1.7 SE P 39 E
24 YUNN OTOBE 07080 0716 S28 14 E S .408 167 1.8 SB P 39

27 YUNN O0145E 0149U 0219 S$13 50 We3 .887 24 0.5 SB P 36

29 YUNN 0631 0638 0646 S31 16 W68 .864 63 1.3 SB C 39

15




INTERVALS OF H-ALPHA FLARE PATROL OBSERVATION

JANUARY 1990

To

Day From Tc¢ From From To - From To From To From To From To
1 40 645
2 b0 535 bB44 550 604 815 835 840 954 1006
3 54 838
4 44 147 223 801
5 44 740
6 49 754
7T 31 420 428 442
8 256 315 326 450 653 847
9 109 127 210 233 315 327 60O 920
10 55 730
11 B3 100 131 328 430 515 €53 705 713 733 758 845
12 135 835
13 107 844 656 755 805 822
14 100 736
16 40 600 630 700 T40 748 TE6 814 830 910
16 155 308 333 343 36B 455 502 8256
17 35 42 54 245 407 527 549 6558 608 8B2
18 200 229 534 545 602 608 822 TO8 722 T35 748 820
19 104 935
20 100 310 340 700
21 115 8056
22 B0 910 925 935
23 38 7Bb
24 35 821 829 900
25 120 600 610 745 803 820
26 140 750 800 840
27 135 218 300 328
28 238 358 430 440 450 510 535 928
29 150 410 440 446 520 750
30 140 415 610 620 635 640
31 100 735

Combined reports froin the observatories listed below:

URUM

BEL

PURP

16
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OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

JANUARY 1990 HUAIROQU ST. BELIING OBS.
Day LO Huairou Lat L Data
Region
1 330.0 311 (-27) 24 S5, LB
313 25 10 55, L5
317 -10 (3) 85, L5
318 -14 339 S5, LS
319 18 (305} S5, LS
1 15 (291} S5, L5
2 -35 264 S5, L5
2 316.9 317 $5, L5, D4, V4
318 V4, D4, S5, L&
319 S&, L5, D4, V4
1 S5, LB
2 Sk, L&
3  303.7 317 55, L5
318 S5, L5, D4, V&
319 S5, L5, D4, V4
1 S5, L5
2 S5, L5
3 -28 323 S5, LS
4 290.5 319 se, Lb
1 S5, L5
2 $6, LE
k} S5, LS
5 277.4 31% sk, L5, D4, V4
1 S6, L5, D4, V4
2 s5, L5
3 . 56, L&
4 23 (287) S5, L5
5 -28 303 S5, LS
6 264.2 319 S5, L5, D4, V4
1 S5, L5, D4, V4
7 261.0 318 85, LB
1 S5, L&
6 -16 (210} S5, L5
7 -256 {182) S5, L5

11 198.3 4, 55, L5




OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

JANUARY 1990 HUAIROU ST. BEIJING OBS.
Day LO Huairou Lat L Data
Region
6 §5, LB
7 §5, L6
8 (-13) 169 S5, L&
9 16 {148) S5, LS
10 -34 (130) sSb, LB
13 172.0 8 S5, L5, D4, V4
8 S5, L, V5, D4, V4
14 158.8 i3 23 102 S5, L5, D4, V4
18 34 (114) S5, L5, D4, V4
16 132.5 13 55, L5, D4, V4
16 85, L6, D4, V4
17 119.3 13 - SB, LS
16 S5, LB
18 106.2 13 56, LB, D4, V4
16 S5, LG, V4
17 -8 49 §5, LS
20 24 (32) 86, L&, D4, v4
19 93.0 13 S5, LS, D4, V4
18 S5, L6, D4, V4
17 S5, LB, D4, V4
18 -24 22 S5, Lk, D4, V4
20 79.8 13 85, L5, D4, V4
18 S5, L6, D4, V4
17 S5, L6, D4, V4
19 86, L6, D4, V4
21 66.7 13 S6, L5, D4, V4
ig 86, L5, b4, V4
17 Sg, L6, D4, V4
19 S5, L6, D4, V4
23 ~9 348 56, L5, D4, v4
22 53.5 17 S5, L5, D4, V4
23 S5, L5, D4, V4
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OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

JANUARY 1990

HUAIROU ST. BELJING OBS.

Day LO Huairou Lat L Data
Region
23 40.3 17 $5, L5, D4, V4
23 S5, LS, D4, V4
24 27.2 17 S5, L5
23 S5, L5, D4, V4
25 14.9 17 $5, LB
23 S5, L&
26 0.8 19 S5, LS _
23 s5,L5,T5,Q35,U5,D4,V4
27 25 330 S5, LS
29  321.3 23 s5,L5,D4,v4,T5,05,US
26 14 291 S5, L5, D4, V4
27 s5, L6, D4, V4
30 308.2 23 S5, L6
26 S5, LS
27 S5, L&
31 205.0 23 D4, V4, S5, LS
26 S5, L6, D4, V4
27 D4, V4, S5, Lb
28 21 (266) S5, L5
30 28 276 S5, L6
31 10 (251) 85, LS
NPL SPL

1 2 3 4 5 6 7 11 13 14 16 17 18 19 20 21
22 23 24 25 26 29 30 31
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A

L.T.={1 -7.86 -3.19 8.49 13.47

JAN 1980
Day 1 2
1 97 100

2 90 83

3108 105

4101 109

5 105 102
6 99 109

7 105 103

8104 95

9 90 97

10 98 92
11 88 89
12 92 106
13 101 99
14 97 113
16 92 117
16 110 131
17 121 136
18 110 111
19 116 121
20 103 124
21 132 122
22 121 111
23 167 137
24 139 147
25 131 131
26 111 127
27 100 105
28 127 129
29 103 111
30133 97
31 115 130
U.T.=(1

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

U.T. Hours at End of Interval

3 4 5 6 T 8 g 10 11 12 13 14 15 16 17 18 19 20 21

99 103 98 B8 114 96 102 92 101 107 112 98 B85 &0 97 85 76 98 95
112 103 108 107 113 108 97 89 93 101 103 98 83 97 81 96 99 106 92
122 116 120 104 121 101 97 109 98 101 102 94 88 94 106 111 92 93 98
104 1156 110 122 127 117 102 99 102 95 87 106 91 93 101 111 98 108 102
102 121 114 113 118 109 114 112 117 103 101 105 109 96 843 107 108 100 103
100 134 111 110 112 120 103 99 106 106 97 90 118 92 113 111 105 101 110
106 109 112 108 110 108 114 119 114 92 96 91 96 9T 94 105 98 92 &6

89 115 120 120 126 123 105 112 115 101 99 95 91 99 B84 99 102 108 104
106 107 110 124 112 122 118 118 111 107 95 88 99 93 87 88 9% 92 104
102 1313 128 93 119 109 S5 101 106 106 94 103 98 97 988 94 96 94 90
106 95 107 108 101 128 111 113 112 104 108 106 88 96 103 91 &0 81 T4

87 96 126 117 106 119 103 98 89 98 112 90 93 97 103 89 106 96 99
107 113 114 121 116 124 102 89 90 101 91 83 86 75 86 91 102 98 96
103 105 104 127 104 104 98 87 83 88 69 77 %0 Vb 88 98 81 87 92
106 116 124 114 10t 93 102 106 99 95 90 85 97 069 114 104 75 95 117
135 121 116 123 131 107 111 96 101 97 103 956 100 102 86 103 106 114 115
119 111 109 143 139 115 93 114 1086 98 97 93 94 95 91 93 t08 83 102

115 116 122 123 136 119 116 101 107 111 114 108 103 97 91 107 99 97 11§

122 116 110 138 130 127 124 132 133 118 124 123 116 132 116 116 108 116 1326
114 123 127 139 131 135 116 135 136 132 120 116 107 139 120 128 136 129 141
126 130 127 150 135 149 134 125 125 144 142 116 108 131 106 116 124 101 127
124 139 140 149 159 164 149 167 148 116 139 124 138 118 143 136 128 138 130
132 156 146 1650 153 142 149 149 149 1564 133 120 135 131 137 115 141 146 134
137 148 1456 135 134 135 149 143 144 130 134 137 128 117 137 135 122 130 129
120 122 138 120 128 127 140 127 128 125 129 118 124 122 11% 130 114 126 118
117 120 116 138 148 133 123 146 131 143 131 120 133 124 112 125 127 119 112
116 127 139 126 150 137 131 133 118 117 130 112 1258 123 121 121 119 118 122
133 137 142 132 141 137 139 114 108 108 11§ 93 102 &7 80 93 7T 98 102
105 127 106 121 133 129 130 107 108 108 100 95 96 88 88 85 97 96 104
123 131 111 121 116 126 1156 108 106 86 96 79 89 99 102 112 112 115 97
142 129 139 142 132 128 127 126 116 120 116 115 120 114 134 118 122 122 119

MONTHLY MEAN DAILY VARIATION FOR 31 COMPLETE DAYS DEVIATIONS FROX AVERAGE:111.690
(1-12) -2.43 1.57 2.28 7.7 8.99 11.73 13.28 10.89 4.93 3.09 1.22 -1.24
(13-24} -1.62 -9.01 =-7.40 -8.7§ -7.72 -4.40 -6.69 -5.07 -3.40 -2.82 -3.82 -0.20
BARNOYIC CONPONESTS (ORDER, COS, SIN, ANPLITUDE, MAX.-ER}

26
98
29
112
103

108

98
96
o8
80
87
102
99
92
105
115
99
112
104
116
125
136
146
124
126
119
114
110
107
120
130

23

100

109
92
101
112
95
101

a2
117
116
109
11¢
108
110
131
132
142
122
119
120
120
111
112
118
134

24

104
98

104

118
110

105

119
127
126

Hean

94.6

98.7
103.8
104.3
106.8
106.5
101.9
104.1
102.6

99.3

87.6
100.3

95.6

93.6
102.3
110.8
107.¢
110.2
120.0
125.0
12¢6.8
137.3
141.7
133.9
1256.3
126.6
122.8
113.1
107.7
109.3
126.6

24
24
24
a4
24
24
24
24
24
4
24
24
24
24
24
4
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

MONTHLY MEAN=111,590

1.17 8.41 8.49 5.47) (2 -2.76 -1.27 3.04 6.82) (3 -0.40 -0.86 0.77 5.31) (4 0.86 -0.32 0.92 5.66)

) (2 0.29 3.03 3.04 2.52) (3 -0.40 -0.66 0.77 5.31) (4 -0.16 0.90 0.92 1.66)
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SUDDEN IONOSPHERIC DISTURBANCES (D REGION)
JANUARY 1690

Start Max - End " SPA SFA
Day Sta (UT) (ur)  (UT) Imp LF VLF LF

01 YUNN 00356 0037 0039 2 - 4.7

01 YUNN 0039 0042 0107 2- - 3.7

01 YUNN 0350 0353 0443 i -1.1

01 LINT 0344 0400 04358 1 - 1.8 -6 ~-1.4,+ 0.4
02 YUNN 0224 0230 0256 2- - 3.7

02 LINT 0223 0234 020D 2- - 3.B ~1B + 1.6
02 LINT 0250 0253 Q300D 1- - 0.4 -4 - 0.4
02 LINT 0309 0320 0356 1- - 0.8 -10 + 1.3
02 LINT 0441 0448 (0510 - - 0.9 -4 - 0.2
03 LINT 0420 0431 0500 1- - 0.5 -3 - 0.5
03 YUNN 0621 0824 0724 2- - 3.3

03 LINT 0621 (0626 0706 2 - 4.1 -24 - 1.8,+ 1.2
04 YUNN 0340 0364 0449 1+ - 2.8

04 LINT 0337 0400 0450 1+ - 2.8 -14 - 0.5
04 LINT 0522 0530 0604 1 - 1.5 -10 o+ 1.2
04 YUNN 056256 0530 0601 1- - 0.9

04 YUNN 0752 0Q7B3 0808 1 -1.9

06 LINT 0326 0335 0400 1- - 0.8 -3 + 0.5
06 LINT 0257 0311 0350 1 - 1.8 -9 - 0.7
06 YUNN 1042 1043 1100 1+ - 2.4

07 LINT 0152 0210 0218 1- - 0.9 0 + 0.8
08 LINT 0317 0320 0338 1 - 1.4 -4 - 1.9
09 YUNN 0317 0321 0338 1 -1.2

10 LINT 0224 0230 02390 1- - 0.3 0 - 0.3
10 LINT 024t 0247 0366 3 - 7.8 =32 - 9.2,+ 2.1
11 LINT 0024 0030 0036 2+ - 5.2 -2 + 7.8
11 LINT OBB7 0604 063¢ 1- - 1.0 -4 - 2.1
12 LINT 0062 0108 0140 3+ - 9.7 -1 + 2.2
12 LINT 0750 0786 08030 2 - 4.1 -9 - 8.1
i2 LINT 0803 0808 0830U 2 - 4.8 -11 +11.1
13 LINT 0350 0410 0440 1 -1.2 -6 - 2.6
13 LINT 0610 0616 06240 1- - 0.7 -2 -~ 0.7
13 LINT 0624 0630 0648 - - 0.8 -3 + 6.5
14 LINT 02t2 0221 0230 i- - 0.9 - 3 - 0.4
16 LINT 0448 0461 0508 1- - 0.3 -3 + 0.9
16 LINT 0846 0700 oO728 2- - 3.7 -17 ~ 0.8
16 LINT 0204 0220 02800 1- - 1.0 - 2.4
16 LINT 0748 0810 0960 3+ -10.7 -33 - 3.8,+ 0.8
17 LINT 0028 0035 0050 1+ - 2.4 -3 - 1.7
17 LINT 0222 0228 0280 1- - 0.6 -2 - 0.7
17 LINT 0348 0359 0420 1- - 0.4 -4 - 3.8
17 LINT 0544 0548 0610 1+ - 2.2 -9 - 8.1
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SUDDEN IONOSPHERIC DISTURBANCES (D REGION)
JANUARY 1990

Start Nax End SPA SFA
Day Sta (UT) () (UT) Imp LF YLF LF

17 LINT 0721 0726 0800 2- - 3.8 -16 - 8.4

17 LINT 0900 0938 1030 3+ -11.80 -8 - 4.7,+7.8
18 LINT 0223 0220 0350 3 - 7.6 =27 -10.0,+ 3.5
18 LINT 0413 0325 (0600 3- - 6.4 -32 - 5.0,+ 6.0
19 LINT 0128 0133 01430 1- - 0.8 -4 0

19 LINT 0148 0163 0220 1 - 1.6 -7 - 3.0

19 LINT 0346 0350 0414 1i- - 0.5 -3 - 2.1

19 LINT 9427 0431 (0510 2- - 3.1 -16 -10.1

20 LINT 0108 0118 0148 1 - 1.8 0 + 1.1

20 LINT 0306 (0328 0400 1 - 1.2 0 - 3.3

21 LINT 0130 0138 01500 1- - 1.0 -4 + 1.0

21 LINT 0244 0254 0408 2 - 4.8 -21 - 8.0

21 LINT 0430 0450 0600D 3+ -10.B -40 -14.0,+16.1
22 LINT 0100 0110 01200 - 0.9 -3

22 LINT 0240 0248 0288 1- - 0.5 -3 - 2.1

22 LINT 0419 0426 0458 1 - 1.5 -8 - 9.2

22 LINT 0520 0528 0543 1 - 1.1 -4 - 5.2

22 LINT 0B48 0556 0700 - 4.5 -28

22 LINT 0825 0828 0847 1- - 0.8 -5 - 1.6
23 LINT 0305 0322 0350 1- - 0.4 -2 - 0.3

23 LINT 0OBO3 OBOT Q700 3 - 7.9 -38 ~-10.4,+ 8.4
24 LINT 0408 0418 0437 1- - 0.5 - 0.7

26 YUEN 0551 0563 0618 1 - 1.2

26 YUEMN 0726 Q727 0762 1 -1.8

25 LINT 0720 0727 0750 1 - 1.4 -8 - 0.4

26 LINT 0519 0526 0800 1 - 1.6 -8 - 2.9

28 LINT 0310 0316 0328 - 0.5

28 YUEN 1013 1016 1031 1+ -~ 2.3

29 LINT 0044 0054 01180 2+ - B6.8 -4,1,+ 3.9
20 LINT 0118 0128 0138U - 0.4

20 YUNN 0918 0920 09845 3 - 7.4
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GEOMAGNETIC ACTIVITY INDICES K AND Ax

BGMO

JANUARY 1990

Three-Hourly Indices K

Ag

Suam

Day

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

3-6 6-9

0-3

13
13
10

20
22

17
14
21

13

6 Q
7Q

10
19
15
20

15

12

10

17
13

23

i1

21

12
13
14
16

14
10
12

13

20
13
16

16
17
18

19 Q
20

20

27

17
12
156
17
11

"2

21

19
23
25

22D

23 D

24 D
25

18

26

27 Q

10
21

18
27
28
22

28 Q

29 D

24
30

30D
31

365
11.8

Sum
Mean
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MAGNETIC STORMS

JANUARY 1990 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’ BaT ZnT Acti. Day Int. Index D’ HmT 2ZaT

8 1432 824 SC

0. 27 1 n 8 6 5 4.7 80 5
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PERIODICITY AND PEAK DELAY OF LARGE
SOLAR BURST OCCURRENCE RATE

Wang Jialong (J.L.Wang)
(Beijing Astronomical Observatory Chinese Academy of Sciences)

Qiu Yulei
(Urumgqi Astronomical Station Chinese Academy of Sciences)

Over the past years a number of papers have been devoted to the investigation of
the 154-day periodicity of the solar burst occurrence rate (e.g. Rieger et al. 1984 [1],
and Bai and Sturrock, 1987 [2]). Recently, Bai [3] pointed out that the periodicity
was not present in the interval from January 1984 to June 1989,

In table 1 results of some researches in this field are listed . One can see in Table
1 that this 154-day occurrence rate periodicity fits various kinds of solar activities.
Using the HXRBS events [4] from 1980 February to 1985 December, we make Fourier
power spectra for major hard X-ray bursts (peak rate > 2000 c/s) and find that the
periodicity of the hard X-ray burst occurrence rate depends.on the importance of
the bursts studied, as shown in Figure 1. One can find that for 136 bursts whose
peak rates are >2000 c/s and <5000 c/s, a 148 +5 day periodicity is significant (Fig
1(a)); for 143 bursts with peak rates> 5000 c/s, besides the 150-day period an 80-day
period is SIgmﬁcant (Fig. 1 {(b));and for 80 bursts with peak rates> 10000 c/s , the
80-day period is more significant (Fig. 1 (c)). In 1974 Aij et al. [5] found an 80-day
periodicity of occurrence rate for solar proton events.

In Figure 2 the time distribution of HXRBS event occurrence rate for 1980 Febru-
ary to 1985 December is given. Figure 2 shows that the medium bursts (2000< peak
rate < 5000 c/s ) has its rate peak in the interval from 1980 May to 1980 Septem-
ber while the large bursts (peak rate >5000 c/s )in the interval from 1981 February
to 1981 June. So, the large burst rate peak is 0.5-1 year delay with respect to the
medium bursts studied.

this work is suppoted by Chinese National Natural Science Fundation and the
Fundation of Chinese Academy of Sciences.
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TABLE 1

154-day Periodicity of Solar Activities

Authors Period Data Type Time Interval
(Days)
Rieger et al. 154 139 v-ray flares, 1980 Feb.—
Nature, 1984, > 300kev -1983 Sep.
312,623, 152 532(> M2.5) flares, 1-8 A
Kiplinger et al., 158 6775 hard X-ray 1980 Feb.-
Bull. A.A.5.,1984 16,891. burst, 25-33 kev -1984 July
Bogart and Bai, 151.841.8 | 21847 microwave events, 1966 Apr.—
Ap.J.(letters}1985 299 flux >10 s.f.u. -1983 Dec.
L51. duration. <30 min. (20,21 Cycles)
>1GHz

Ichimoto et al.,
Nature, 1985, 316,422,

Bai and Sturrock,
Nature,1987,327,6123.

Lean and Brueckner,
Ap.J. 1989,337,568.

Bai, in Proc. Max’91
Workshop 2,R.M.Wingle
and B.R.Dennis(eds.),
1989,P.46,

Liu, publ. Yunnan Obs.
1990 (in press).

Wang and Qiu,
in this Issue, 1990.

155 8821 H, flares

152 hard X-ray bursts,
peak rate >1000 c/s

155 radio fluxes at 10.7 cm
and sunspot numbers

hard X-ray bursts,
No peak rate >1000 c

No 5447 microwave events,
>1 GHz

150 hard X-ray bursts,
peak rate >2000 ¢/s
150 hard X-ray bursts,
80 peak rate >5000 c/s

1965 Jan.-
-1984 Feb.
(20,21 Cycles)

1980 Feb.-
-1983 Dec.

1954-1986
(19,20,21
Solar Cycles)

1984 Jan.-
-1989 June

1986 Jan.-
-1988 Dec.

1980 Feb.-
-1985 Dec.
1980 Feb-
-1985 Dec.
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Fig. 2 Time distributions of major bursts
observed with HXRBS from 1980 Feb.
to 1985 Dec.. The origin of the
abscissa corresponds 19 Feb. 1980.
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