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CHINESE SOLAR GEOPHYSICAL DATA {( CSGD )
EXPLANATION OF DATA REPORTS

Introduction

The solar geophysical data contained in " Chinese Solar Geophysical
Data " are collected by Beijing Astronomical Observatory {( BEILJ )
Beijing Geomagnetic Observatory ( BGMO ), Beijing Planetarium ( PLAT
Purple Mountain Observatory ( PURP ), Shaanxi Observatory ( LINT
Wulumugi Astronomical Station ( WLMQ ) and Yunnan Observatory { YUNN
The data in CSGD consist of the following eight parts:

T

Nt St

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

2. Daily Charts of Sunspot Magnetic Field made by Yunnan
Observatory.

3. H-Alpha Solar Flares and Intervals of H-Alpha Flare Patrol
Observation.

4. Solar Radio Emission Flux and Solar Radic Emission OQutstanding
Occurrences, Intervals of Solar Radio Emission Patrol Observations and
Solar Radio Emission Burst Profiles.

5. Sudden Ionospherie Disturbances ( D-Region ) ( SID )
6. Geomagnetic Indices K and Ax.
7. Magnetic Storms compiled by Beijing Geomagnetic Observatory.

8. Special issues for the data of some selected events and their
corresponding @ solar-terrestrial effects and preliminary analyses are
nonperiodically published.

All the data mentioned above are stored in a VAX 11/780 computer
with which some calculations are made and data are checked before the
final data reports are photoprinted.

Brief Explanation of the Main Contents

1. There are three kinds of sunspot tables in which the wvisual 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 corresponding names will appear in the column of
remarks. The table of " Daily Sunspot Observations " has the same
contents with the table of " Sunspot Groups ",but they are different
in arrangement. The former is arranged according to the observational
dates while the latter according to the sunspot numbers. Sunspot group
numbers are standardized after collecting all sunspot observations
from different observatories,
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2. In the table of " Daily Sunspot Observations " and the table of
" H-Alpha Solar Flares " Carrington coordinates are used for the
positions measurement of sunspot groups or flares. Central Meridian
Distance shows the distance in degrees between the central meridian
and the meridian where a sunspot group or flare is located. E and W
indicate that the sunspot group or flare lies to the east or to the
west of the central meridian, 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
centre of the disk. Apparent Areas §5d is the area projected on the
disk in millionths of the disk and the Corrected Area Sp is the real
area of the sunspot group or flare occupied on the ' sun surface
in millionths of the hemisphere after the projecting correction of
Apparent Area Sd 1is considered. McIntosh classification is used
for sunspet classification.

3. " Daily Charts of Sunspot Magnetic Field " mainly give the
polarities and the maximum values of magnetic fields of sunspots but
not the exact features and areas of sunspots. The observing time of
sunspot magnetic fields is given for each chart, N-S and E-W represent
the direction of the solar rotation axis and the equator of the sun,
respectively. The upper case letters N and S near sunspot groups
indicate the polarities of the spots and the Arabic numbers show
the measured values of the magnetic fields in 100 gauss.

4. The table of " H-Alpha Solar Flares " gives H-Alpha flare patrol
observations including subflares made by Beijing: Astronomical
Observatory, Purple Mountain Observatory, Wulumugi Astronomical Station,
and Yunnan Observatory. For each flare, start time, end time and
the time of maximum phase which shows the mazimum of flare brightness
are given, and the area is that measured at the time of maximum phase.
For flares less than 65° from the centre of the disk the formula
relating apparent area Sd and corrected area Sp is the so called Secy
law. 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
whHere each Observatory Uses its experience to decide if a flare is
rather faint ( F ), normal ( N ), or rather bright( B ). For flares
less than 65° from .the centre of the disk, i.e. the helioccentric
distance is less than 0.906, the first figure assigned to the flare
importance is defined by the corrected. area Sp according to the
following table where areas are given in millionths of solar hemisphere.

Corrected Area Sp Relative'Intensity Evaluation
in Millionths of
Hemisphere Faint(F) Normal(N) Brilliant(B)
=< 100 -F ~N -B
101 — 250 iF 1N 1B
251 — 600 2F 2N 2B
601 — 1200 3F 3N 3B
= 1201 4F 4N 4B



For flares 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 accdrding to the following table where the areas
are given in millionths of the disk.

Helioccentric Importance

Distance r/R - 1 2 3

.906 — .939 sd < 90 90 — 279 280 — 599 sS4 > 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 upper case letters C and P in the column marked " Observation
Type " represent the nature and completeness of available
observations, i.e.

C — a complete or quasi-complete sequence of phdtographs was obtained.

P — one or a few photographs of the event were obtained resulting in
incomplete time coverage.

One or more than one upper case letter from A to Z appear in the
column marked ‘“remarks" which follows an International Astronomical
Union notation, in which each letter of the Alphabet stands for a
particular noteworthy condition, as shown in Appendix 1.

5. In the graph of "Intervals of H-Alpha Flare Patrol Observations”
the dark areas are times of neither visual nor cinematographic patrol
while the blank areas are time of cinematographic patrol. Flare patrol
observations are considered to be continuous if the intervals of no
flare patriol observations are less than five minutes.

6. The table of " Daily Solar Radio Emission Flux " gives the flux
values of the sun calibrated in units of 10°2.W.M%Hz™ (s.f.u.) at the
time arouad meridian transit (Beij, Purp : around 0400 UT: YUNN: around
0500 UT ) every day at different fixed radio frequencies. All flux
values are adjusted to mean sun-earth distance: 1 AU.

7. The meaning of each column in the table of "Solar Radio Emission
Qutstanding Occurrences " is an international implied consent. 1In 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 4s and the flux $ 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 units
of " s.f.u. ", frequency in units of MHz and duration in units of
minutes.
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For the classification of bursts see Appendix 2. Among the types:
1s, 28/F, 38, 4s/F, 58, 20 GRF, 21 GRF, 22 GRF, 23 GRF, 41 F,
45 C, 46 C and 47 GB are used in the range of frequency greater than
600 MHz, 6 S, 7 C, 27 RF, 42 SER, 43 NS, 44 NS, 48 C and 49 GB are used
in the range of frequency 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 the
absolute value of flux density ( with original value in g,f.u. ) and
duration (with original wvalue in minute) for the definition of
classification in Appendix 2.

B. In the " Profiles Figure of Solar Radio Emission Qutstanding
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 s.f.u. is denoted on the ordinate axis.

9. The table of " Intervals of Solar Radio Emission Patrol
Observations " gives the time coverage of the patrol observations made
with those radiotelescopes that contribute the data. The data gaps
less than half hour are not listed.

10. The table of " Sudden Ionosphereic Disturbances ( D-Region ) "
(SID) presents the informations of the Sudden Phase Ancomalies ( 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 ioncsphere. Here, the Sudden Phase Anomalies at low frequency
{ LF-SPA ) are reported by both Shaanxi Observatory and Yunnan
Observatory while the Sudden Phaser Anomalies at very low frequency
( VLF- SPA ) and the Sudden Field Anomalies at low frequency (LF-SFA)
are reported by Shaanxi Observatory only.

' The wvalues 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
.4%;( )XAW
1.6+3.4cosZ(hm)
7.3 X [cosZ{hm)-cosZ(hs)] , when hm < 12 and Z(hm) < 80
+| O, when 12 < hm < 13
7.3 x [cosZ(hm-1)~-cosZ(hs-1)] , when hm >> 13 and Z({hm) 5180

where, 44’ in ms 1s a measured value of LF-SPA, while, A4, in Mus is a
corrected result of 44', i.e., a value normalized to the solar zenith
angle of zero. hs and hm , in local mean sclar 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 4us, are the measurement results
without any correction and the listed values of LF-SFA, in db, give
the information of amplitude wvariation, in which, the signs " + ",
and " - " prefixed to the wvalues inflicate +the increase and the
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.
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Sign " 0 " indicates that there was no amplitude change. Besides,
" E " after the listed walue means that the real value is less than
the listed one; the letter " D " after the listed wvalue indicates
that the real value is greater than the 1listed one ; letter "U"
dencotes 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 ./¢,, shown as the following table:

11. The data included in the table of " The Geomagnetic Activity
Indices K and Ag " 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 compcnents measured in ¥
in each corresponding three-hourly periocd 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 :

H = 3, 6, 12, 24, 40, 70, 120, 200, 300 ( inv?v )
K=0, 1, 2, 3. 4, 5, 6, 7. 8, 9

Daily effective Ax is the average of eight values of three-hourly
index ax , the corresponding relation of K and ag is as follow :

K =0, 1, 2, 3, 4, 5, 6, 7, 8, 9
a, = 0, 3, 7, 15, 27, 48, 80, 140, 240, 400 ( in 1.27v )

Three kinds of geomagnetic storm are 1listed in the table of " The
Magnetic Storms " : sudden commencement ( SC }, a small negative
initiai 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 or 7 and K«8 or % respectively.

Beijing Geomagnetic Observatory is located at 40°02' N, 116°10' E
gecgraphic coordinates, 28:9 N, 1861 E geomagnetic coordlnates 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°E ) 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.

Address your inquires to the CSGD Editorial Group, Beljing

Astronomical Observatory, Beijing 100080, China. Telephone number
2567194. Telegram code: 9053. Telex: 22040 BAOAS CN.

1-5
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Appendix 1

International Astronomical Union Notation for H-Alpha Solar Flares

Eruptive prominence whose base is less than 90° from
the central meridian.

Probably the end of a more important flare.

Invisible 10 minutes before.

Brilliant Point.

Two or more brilliant points.

Several eruptive centers.

No visible spots in the neighborhood.

Flare accompanied by a high speed dark filament.

Active region very extended.

Distinct variations of plage intensity before or after the flare.
Several intensity maxima.

Existing filaments show signs of sudden activity.
White-light flare.

Continuous spectrum shpws effects of polarization.
Observations have been made in the calcium II lines H or K.
Flare shows helium D; in emission.

Flare shows the Balmer continuum in emission.

Marked asymmetry in H-alpha line suggests ejection of high
velocity material.

Brightness follows disappearance of filament (same position).
Region active all day.
Two bright branches, parallel ( // ) or converging (Y).

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

Great increase in area after time of maximum intensity.
Unusually wide H-alpha line.
System of loop-type prominences.

Major sunspot umbra covered by flare.



2 8/F

4 S/F

Appendix 2

Classification of Solar Radio Bursts

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

1 8 with fluctuations.

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

3 S5 with fluctuations.

Different from the simple events defined
above, also 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 level with a duration
about one minute or less and flux
density (sfu) greater than 10.0.

I-7



20

21

22

23

24

25

26

27

GRF

GRF

GRF

GRF

FAL

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 fluctuations 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 fellowing hours and
with symbol D.

24 R type bursts with superimposed
bursts.

A moderate decline of flux from 5 to 30
minutes dJduration 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.
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28

29

30

31

32

40

41

42

PRE

PBI

PBI

ABS

ABS

SER

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

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
when the slope suddenly changes.

29 PBI type events with superimposed
bursts.

After the burst a gradual decrease of
the flux dengity with a subsequent
return to the pre-event level.

A gradual decrease of the flux density
with a subsequent return to the
pre-event level.

A series of rapid irregular changes: in
the flux density level, with no distinct
peak grouping into individual events;
the intensity of each component is less
than 15% of the main peak.

A number of single bursts occur in
succession and the flux level returns to
the pre-event level; the interval
between each two bursts i1s equal to or
less than 5 min.

A geries of bursts occur with
congiderable time intervals between
bursts; the flux level of each burst
returns to the pre-burst.

—t i .




43

414

45

46

47

48

49

NS

NS

GB

GB

Onset of Noise Storm. Duration of events
with symbol D.

Noise Storm in progress. Starting time
with symbol E, and duration with symbol
D.

Combination of a few or many simple
bursts.

45 C burst with fluctuations.

Peak flux density of 500 sfu or more.

A complex event with complex and large
variation of amplitude.

Major increase of flux density, duration
greater than 10 min.
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AR EBETHYEE®H K

DAILY RELATIVE SUNSPOT NUMBERS AND SUNSPOT AREAS

1988% 1 A JAN 1988

0w mox %

Relative-Num,

& dbem mERER 4

MHEEHE (Areas)
T # Drawing
SIS S LD : S

W 4 Photo
tyx  MER A4

Day Cro. N, H. S, H, Sum N. H. S, H. Sum N. H. S. H. Sum
1 4 0 52 52 0 456 456 4] 517 517
2 4 Q 40 40 4] 353 353 0 569 569
3 2 0 20 20 0 245 245

4 3 10 22 32 5 197 202 0 295 295
5 3 18 10 28 27 178 205 0 373 373
6 41 12 26 38 40 210 250

7 4 16 31 47 100 164 264 187 987 1174
8 5 21 47 68 89 181 270

9 4 16 30 46 32 203 235

10 5 24 29 53 75 154 229

11 6 31 39 70 68 103 171

12 6 28 35 63 191 85 276

13 7 34 34 68 184 164 348

14 6 32 42 74 121 440 561 0 501 501
15 8 35 55 90 66 504 570 0 497 497
16 6 16 63 79 19 519 538 0 887 887
17 5 9 67 76 5 560 565 0 775 775
18 4 9 51 60 5 320 325 0 647 647
19 3 0 54 54 0 431 431 0 732 732
20 4 7 55 62 3 537 540 0 823 823
21 4 0 59 59 Q 516 516 0 736 736
22 3 0 70 70 0 485 485 0 1132 1132
23 4 0 54 54 0 412 412

24 5 0 49 49 0 341 341

25 5 0 44 44 0 415 415

26 4 4] 34 34 0 371 371

27 5 18 36 54 50 115 165

28 4 16 26 42 361 197 558

29 6 28 28 56 686 22 708

30 6 27 23 50 291 18 309
31 8 37 29 66 351 25 376

Mean 14.3 40.5 54.8 89.3 287.8 377.1



X B R T A @M

DAILY SUNSPOT OBSERVATIONS

1988%# 1 R JAN 1988
H # gHE® AGEE + ® H » REESRSp # &
LB MW 5 & B & & & Bk 5
5 & B D m & B M & ﬁ B BT ® o
Day No CMP-Day Lat L CMD Type /R 5d Whole Max See  Rem
1.18 171 12-31.7 -34 262 SW EKO 0.51 702 407 346 4
175 1- 6.0 -19 192 63E AXX 0.90 4 5 5 4
176 12-27.3 -36 320 65W HRX 0.93 29 40 40 4
1 1- 1.2 -10 256 OW BXO 0.11 8 t 2 4
2.11 171 178 CKO 0.55 564 338 323 4
175 SOE AXX 0,78 4 3 a4
176 77W  AXX 0.98 4 10 10 4
1 13W AXX 0.25 4 2 2 4
3.18 171 30W CKO 0.66 366 242 237 4
175 37E  AXX 0.63 4 3 3 4
4.05 171 40W CAC 0.74 265 195 121 4 PLAT
175 24E AXX 0.46 4 2 2 4 PLAT
2 1- 1.6 18 250 32W AXX 0.60 8 5 3 4 PLAT
5.06 171 S3W CAO 0.84 193 178 92 4 PLAT
2 45W AXX 0.75 a 3 3 4 PLAT
3 1-10.7 30 131 76E BXO 0.98 8 24 12 4 PLAT
6.10 171 66W HRO 0.92 147 187 107 3
3 50E BXI 0.91 34 40 20 3
4 1- 6.7 -23 184 B8E BXO 0.36 25 14 7 3
5 1-10.8 -20 130 62E AXX 0.89 8 9 5 3
7.06 171 8QW HRX 0.98 59 138 118 3
3 48E DRI 0.84 109 100 29 3
a 54 BXO 0.33 29 16 4 3
6 1-12.3 -26 110 66E AXX 0.91 8 10 s 3
8.06 3 36E DRI 0.75 118 89 38 3
t 19W CRI 0.44 105 58 28 3
5 38E AXX 0.66 8 6 3 3
6 SIE DRI 0.79 139 114 69 3
7 1- 5.1 -23 204 39W AXX O.68 4 3 3 3
9.09 3 20E BXI 0.62 50 32 8 3
4 32W CRO 0.59 135 83 44 3
6 37E DSO 0.67 172 116 68 3
'8 1- 9.7 -8 144 BE BXX 0.16 8 a 2 2 PURP
10.24 3 58 DRI 0.55 114 68 25 3
4 48W CROO0.76 84 65 42 3
5 7E  AXX 0.29 4 2 2 3
6 24E CRO 0.54 147 87 60 3
9 1- 9.1 23 152 15W BX0 0.49 13 7 2 3



1988% 1 A

JAN 1988
B B HEEP HE(ZE G B H ) REEHS ® &
el #% E£ % L m £ L PN T
] = (B, B ;-4 B B B 2} H B 27 -4 &
Dav No CMP-Day Lat L CMD Tspe r/R Sd Whole Max See Rem
11.13 3 6W DRI 0.55 93 55 28 3
4 62W CRO 0.89 34 36 27 3
5 7W AXX 0.28 8 4 2 3
6 13E CRO 0.44 105 58 51 3
9 26W BXI 0.60 21 13 5 3
10 1- 8.8 -18 156 31w BXO 0.55 8 5 3 3
12.11 3 17W DSI 0.60 210 131 84 3
4 69W AXX 0.93 4 6 6 3
5 15w BXO 0.39 8 5 2 3
6 2E HRX 0.37 101 54 50 3
9 38W Cs0 0.71 84 60 33 3
11 1-18.4 -37 29 78E BXI 0.98 8 20 10 3
13.08 3 30w DSI 0.69 160 110 49 4
6 10W AXX 0.40 21 11 7 4
9 49W CsOQ 0.83 76 67 60 4
11 67E BX0O 0.92 17. 21 5 4
12 1- 7.6 -35 171 72w AXX 0.95 4 7 7 4
13 1- 9.1 17 151 52w BXO 0.83 8 7 4 4
14 1-19.6 -19 13 B5E HSX 0.99 38 125 125 4
14.09 3 41W CRI 0.78 63 51 30 4
6 24w AXX 0.52 38 22 15 4
9 62W CRO 0.92 34 43 37 4
11 52E CRI 0.85 76 72 44 4
13 64W CRI 0.92 21 27 16 4
14 72E DHI 0.54 231 346 302 4
15.09 3 55W BXO 0.89 21 23 9 3
6 370 AXX 0.66 8 6 3 3
9 74W AXX 0.98 4 10 10 3
11 41E DAI 0.76 177 136 84 3
13 78W BXO 0.99 8 2B 14 3
14 58E EHI 0.85 374 356 320 3
15 1-11.9 -31 115 42W BX0 0.74 8 6 3 3
16 1-17.2 20 45 29E BX0 0.61 8 5 3 3
16.08 3 66W AXX 0.95 8 14 7 3
6 50w BX0 0.79 13 10 3 3
11 30E DAI 0.68 278 189 120 3
14 45E CHI 0.71 437 312 285 3
15 S3W AXX 0.84 B 8 4 3
16 15E BXO 0.47 8 5 2 3
17.18 6 66W BX0 0.91 8 10 5 4
11 16E EAI 0.59 286 176 119 4
14 31E DHI 0.55 601 361 282 4




1088% 1 B _ JAN 1988
A B dHEE® AmR oM H " . BENRS) B &
LB ®s = B & i) £ ®BX 7
n 8 A, B . S 5 E ¥ B " " m¥F X H
Day No  CMP-Day Lat L CMD Type r/R 54  Whole Max Ses Rem
15 68W BX0 0.94 8 13 6 4
16 1E BXO0 0.41 8 5 2 4
18.29 11 2E ERI 0.54 97 57 35 2
14 17E CHI 0.37 484 260 226 2
16 } 13 AXX 0.46 8 5 2 2
17 ° 1-21.6 -30 347 46E AXX 0.76 4 3 3 2
19.10 11 9w ERI 0.55 135 81 50 3
14 78 EKI 0.30 568 297 258 3
17 33E CRO-0.66 80 53 39 3
20.07 11 24W BXI 0.61 42 27 5 3
14 6W EKI 0.25 589 304 261 3
16 41W AXX 0.75 4 3 3 3
17 21E bao 0.52 353 206 160 3
21.05 11 36W BXI 0.71 _ 34 24 g 3
14 18W EXI 0,37 639 344 271 3
17 7E DSI 0.43 261 144 105 3
18 1-21.4 -23 350 5E AXX 0.32 8 4 2 3
22.06 11 47W BXI 0.79 25 21 a 5
14 31W EKI 0.54 526 312 270 5
17 . 7W DSI 0.41 278 152 1i8 5
23.05 11 60W .BXO 0.89 13 14 s 3
14 44w EXI 0.70 391 274 248 3
17 - 218 €SI 0.51 206 119 110 3
19 1-24.7 . -5 306 22E AXX 0.37 8 5 2 3
24.06 11 70 AXX 0.94 8 13 13 3
14 SBW CKI 0.84 278 255 224 3
17. 34W CSI 0.64 101 66 63 3
19 8E BXO 0.13 8 4 2 3
20 1-20.8 -31 358 43W AXX 0.74 4 3 3 3
25.07 11 81W AXX 0.98 8 20 20 3
14 72w - €SI 0.93 206 282 259 3
17 46 CSO 0.76 135 103 100 3
19 5w BxO 0.i0 8 4 2 3
21 1-27.9 -29 264 35E BX0 0.66 8 6 3 3
26.06 14 83W HRI. 0.99 84 278 139 3
17 59W €SO 0.89 80 79 75 3
21 23E BXO0 0.54 13 7 2 3
22 1-29.8 -34 239 49E AXX 0.80 8 7 4 3
27.07 17 71W HRX 0.94 63 94 94 4
21 11E BXO 0.43 21 12 2 4




1988% 1 A

JAN 1988
B <3 HR@ES EEfZRE G B H ) HEEHRSp W =
L &g B ) & &g il H & BX T '
| 5 (A, B B B b} Al 3] = B BT B ¥
Day No CMP-Day Lat L CMD Type ¢/R Sd Whole Max See Rem
22 35E BXO 0.68 8 6 3 4
23 1-23.4 20 323 48W BXI 0.80 59 S0 28 4
24 1-29.1 =-27 248 27E AXX 0.55 4 3 3 4
28.07 17 82W HRX 0.99 46 153 153 3
21 2W CRO 0.39 71 39 18 3
22 18E AXX 0.51 8 5 2 3
23 62W DSC 0.91 303 361 115 3
29.08 21 16W BXD 0.48 17 10 5 3
23 76W DSI 0.98 189 444 138 3
25 1-25.1 -15 301 52W BXO 0.79 13 10 4 3
26 1-28.3 -25 259 10w X 0.36 4 2 2 3
27 1-31.4 17 218 31E X0 0.61 8 5 3 3
28 2- 4.0 19 171 78BE DsO 0.98 101 237 187 3
30.06 21 31W AXX 0.61 8 5] 3 3
25 66W AXX 0.92 8 11 11 3
26 22W AXX 0.47 4 2 2 3
27 18E BXO 0.48 25 14 5 3
28 63E DSO 0.91 139 166 131 3
29 2- 5.1 21 156 B81E HSX 0.99 34 111 111 3
31.08 21 46W AXX 0.76 8 6 3 3
22 22W AXX 0.49 4 2 2 3
25 BOW AXX 0.99 4 14 14 3
26 35W AXX 0.62 4 3 3 3
27 3E CRO 0.39 63 34 27 3
28 49E DSO 0.80 198 166 124 3
29 66E HHX 0.94 93 138 132 3
30 2- 5.2 16 154 BBE AXX 0,94 8 13 6 3
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SUNSPOT GROUPS

1988% 1A JAN 1988
BETRKRS g BHEE a3 ¥ B # BIEW&ASP =
EidHLEE i # 2] oA i) £ X =
agcA, B # ;3 o B #oOE ! B BT #® i
CMP-Day No Date Lat L CMD  Type /R $d Whole Max  Pho Rem
i1 1 -10 256 OWw BXO 0.11 8 4 2
1- 1.2 2 13W AXX 0.25 4 2 2
2 1 4 18 250 232W AXX 0.60 8 5 3 PLAT
1- 1.6 5 45W AXX 0.75 4 3 3 PLAT
3 1 5 30 131 76E BX0O 0.98 8 24 12 PLAT
1-10.7 6 59E BXI 0.91 34 40 20
7 48E DRI 0.84 109 100 39 187
8 36E DRI 0.75 118 89 38
9 20 BXI 0.62 50 32 8
10 5E DRI 0.55 114 68 25
11 6W DRI 0.55 93 55 28
12 17W DSI 0.60 210 131 84
13 30w DSI 0.69 160 110 49
14 41W CRI 0.78 63 51 30
15 55W BXO0 0.89 21 23 9
16 66W BAXX 0.95 8 14 7
4 1 6 -23 184 8E BXO 0.36 25 14 7
1- 6.7 7 SW BXO 0.33 29 16 4 33
8 19% CRI 0.44 105 58 28
9 32W CRO Q.59 135 83 44
10 48W CRO 0.76 84 65 42
11 62W CRO 0.89 34 36 27
12 69W AXX 0.93 4 6 6
5 1 6 -20 130 62E AXX 0.89 8 9 5
1-10.8 8 38E AXX 0.66 8 6 3
10 7E AXX 0.29 4 2 2
11 7W AXX 0.28 8 4 2
12 15w BXO 0.39 8 5 2
6 1 7 =-26 110 66E AXX 0.91 8 10 S
1-12.3 8 S1E DRI 0.79 139 114 69
9 37E DSC 0.67 172 116 68
10 24E CRO 0.54 147 87 60
11 13E CRO 0.44 105 58 51
12 2E HRX 0.37 101 54 50
13 10w AXX 0.40 21 11 7
14 24W  AXX 0.52 38 22 15 30
15 37W AXX 0.66 B 6 3 28
16 50w BXO 0.79 13 10 3 35
17 66W BXO 0.91 8 10 5 9
7 1 8 -23 204 39W AXX 0.68 4 3 3

1- 5.1



1988 % 1 A JAN 1988
BTHRS =] H i i 5§ & i) A ®R B EE RSP #
EiiBLoEHE 2 “® % Lo [ z= ® K Lic}
B#A, B i A 3 ] oo ] B ®ER¥ #® &
CMP-Day No Date Lat L CMD  Type /R Sd Whole Max Phe Rem
8 9 -8 144 BE BXX 0.16 8 4 2 PURP
1- 9.7
9 10 23 152 15W BX0 0.49 13 7 2
1- 9.1 11 26W BXI 0.60 21 13 5
12 38W CSO 0.71 84 60 33
13 49W CSO 0.83 76 67 60
14 62W CRO 0.92 34 43 a7
15 74w AXX 0.98 4 10 10
10 11 -18 156 31w BX0 0.55 8 5 3
1- 8.8 .
11 12 -37 29 78E BXI 0.98 8 20 10
1-18.4 13 67E BXO 0.92 17 21 5
14 52E CRI 0.85 76 72 44 80
15 41E DAI 0.76 177 136 84 101
16 30E DAI 0.68 278 189 120 372
17 16E EARI 0.59 286 176 119 197
18 2E ERI 0.54 97 57 35 164
19 9W ERI 0.55 135 81 50 115
20 24Ww BXI 0.861 42 27 5 56
21 36W BXI 0.71 34 24 9 61
22 47W BXI 0.79 25 21 3 122
23 60W BXO 0.89 13 14 5
24 70W AXX (.94 a8 13 13
25 81w AXX 0.98 8 20 20
12 13 -35 171 72w AXX 0.95 4 7 7
1- 7.6
13 13 17 151 52w BXO 0.83 8 7 4
1- 9.1 14 64W CRI 0.92 21 27 16
15 78W BXO 0.99 8 28 14
14 13 -19 13 B85E HSX 0.99 38 125 125
1-19.6 14 72E DHI 0.94 231 346 302 391
15 58E EHI 0.85 374 356 320 368
16 45E CHI 0.71 437 312 285 480
17 31E DHI 0.55 601 361 282 569
18 17E CHI 0.37 484 260 226 483
19 7E EKI 0.30 56B 297 258 547
20 6W EKI 0.25 589 304 261 521
21 18W EXI 0.37 639 344 271 432
22 31w EKI 0.54 526 312 270 686
23 44W EKI 0.70 391 274 248
24 58W CKI 0.84 278 255 224
25 72W CSI 0.93 206 282 259
26 83W HRI 0.99 B4 278 139




1988 % 1 A JAN 1988
BRFRET B HE R w  # B ® £ IEEHSp %
EiEH.LER i & & i [ 1] o K "
AMA, B # i B BE B K 7 B BT i i
CMP-Day No Date  Lat L CMD  Type /R Sd Whole Max Pho Rem
15 15 -31 115 42W BX0 0.74 8 6 3
1-11.9 16 S3W AXX 0.84 8 8 4
17 68W BXO 0.94 8 13 6
R
16 15 20 ' 45 29E BXO 0.61 8 5 3
1-17.2 16 15E BXO 0.47 8 5 2
17 1E BXO 0.41 8 5 2
18 13W AXX 0.46 8 5 2
20 41W AXX 0.75 4 3 3
17 18 -30 347 46E AXX 0.76 - 4 3 3
1-21.6 19 33E CRO 0.66 80 53 39 70
20 21E DAD 0.52 353 206 160 246
21 7E DSI 0.43 261 144 105 255
22 7W DSI 0.41 278 152 118 325
23 21W ©SI 0.51 206 119 110
24 34W CSI 0.64 101 66 63
25 46W CSO 0.76 135 103 100
26 59W €SO 0.89 80 79 75
27 71W HRX 0.94 63 94 94
28 82W HRX 0.99 46 153 153 )
18 21 -23 350 SE AXX 0.32 8 4 2
1-21.4
19 23 -5 306 22E AXX 0.37 8 5 2
1-24.7 24 8E BX0 0,13 8 4 2
25 SW BXO 0.10 8 4 2
20 24 -31 358 43W AXX 0.74 4 3 3
1-20.8
21 25 -29 264 A35E BXO 0.566 8 6 3
1-27.9 26 23E BXO 0.54 13 7 2
27 11E BX0O 0.43 21 12 2
28 2W CRO 0.39 71 39 18
29 16W BXO 0.48 17 10 5
30 31W AXX 0.61 8 5 3
31 46W AXX 0.76 B 6 3
22 26 -34 239 49E AXX 0.80 8 7 4
1-29.8 27 358 BXO 0.68 8 6 3
28 18E AXX 0.51 8 5 2
31 22W AXX 0.49 4 2 2
23 27 20 323 48W BXI 0.80 59 50 28
1-23.4 28 62W DSC 0.91 303 361 115
29 76W DSI 0.98 189 444 138
24 27 -27 248 27E AXX 0.55 4 3 3
1-29,1



1988 % 1 A JAN 1988
RIMES " REER B H " # E& #5p &
RABLER w8 £ ' i} 2 Bx =
AR, ] i S 3 23 B & B #® RBRT ® #®
CMP-Day No Date  Lat L CMD Type r/R Sd Whole Max Pho Rem
25 1 29 -15 301 52w BXO0 0.79 13 10 4
1-25.1 30 66W AXX 0.92 8 11 11
31 80W AXX 0.99% 4 14 ‘14
26 1 29 -25 259 10W AXX 0.36 4 2 2
1-28.3 30 22W  AXX 0.47 4 2 2
31 35W AXX 0.62 4 3 3
27 1 29 17 218 31E BXO 0.61 8 5 3
1-31.4 30 18E BXO 0.48 25 14 5
31 3E CRO 0.39 63 34 27
2 1. 12W DSO 0.44 261 145 112
2 25w DSO 0.56 236 143 104
3 40w DSO 0.72 151 110 85
4 55W Cs0 0.86 71 71 66
5 68W CSO 0.95 42 70 63
28 1 29 19 171 78E DSO 0.98 101 237 187
2- 4.0 30 63E DsO 0.91 139 166 131
31 49E DsO 0.80 198 166 124
2 1 34E DS0O 0.67 223 150 118
2 21E DsO 0.53 236 139 109
3 8E DsSO 0.43 265 146 123
4 5W DSO 0.40 210 115 96
5 184 (€S0 0.49 160 92 89
6 31w HSX 0.62 114 72 72
7 44W HSX 0.77 105 82 82
8 56W HSX 0.86 71 71 71
9 70W HSX 0.95 50 84 84
29 1 30 21 156 B81E HSX 0.99 34 111 111
2- 5.1 31 66E HHX 0.94 93 138 132
2 1 S2E CSI 0.84 139 128 124
2 39E CAI 0.71 198 141 132
3 25E CAO 0.59 185 114 112
4 12E CAI 0.48 252 144 132
5 1w CsO 0.44 248 138 133
6 14W CsO 0.49 210 121 119
7 28BW CsO 0.61 198 125 122
8 39W CS0 0.72 189 137 134
9 52W- Cs0 0.84 126 116 112
10 66W HSX 0.94 a8 132 126
30 1 31 16 154 68E AXX 0.94 8 i3 6
2- 5.2 2 1 S55E AXX 0.85 4 4 4
2 41E AXX 0.71 4 3 3
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SUNSPOT GROUPS

DEC 1987

1987% 12 R
AFBRY B BEE{uE th ¥ d ) B EE#Sp *
b FulsRvEey: | % % & oL i3] £ EXx -
H#A, B 1] ;3 B ) MK i 23 BT f#* tid
CMP-Day No Date  Lat L CMD Type r/R Sd Whole Max Phe Rem
171 1 1 -34 262 SW EKO 0.51 702 407 346
12-31.7 2 17w CKO 0.55 564 338 323
3 30w CKO 0.66 366 242 237
4 40W CAO 0.74 265 195 121 PLAT
5 53W CAO 0.84 193 178 92 PLAT
6 66W HRO (.92 147 187 107
7 80W HRX 0.98 59 138 118
175 1 1 -19 192 63E AXX 0.90 4 5 5
1- 6.0 2 S50E AXX 0.78 4 3 3
3 37E AXX 0.63 4 3 3
4 24E AXX 0.46 4 2 2
176 1 1 -36 320 65W HRX 0.93 29 40 40
12-27.3 2 77W AXX 0.98 4 10 10

10
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H-ALPHA SOLAR FLARES

1988 ¢ 1 A JAN 1983_
A 8 v B 71 s % H me % WM ¥ %
i £ Area BH RT
MW % * -] E K K B OREOR KEEH me i o
Start Max End Cen Appar Corr §| Obs

Day Sta (UT) U (UT) Lat L CMD Dist (Sd) (5p) Imp Type A, R. Remarks
3 YUNN 0O320E 0339U 0452D S36 254 W24 .636 80 52 -F P 171

8 YUNN 0323 0327 0345 S24 117 E47 .759 16 12 -F C 6

8 YUNN O619E 0626U 0646D S24 116 E47 .759 96 74 -B P 6

9 YUNN 0221 0232 0247 S24 120 E32 .598 177 110 1B C 6

9 BEIJ 0628E 0629 0645 N30 126 E23 .655 147 97 ~F P 3 E
12 YUNN 0244 0250 0340D S34 37 E75 .967 16 -N P 11
20 YUNN 0321 0324 0329 S30 346 E20 .518 96 56 -N C 17
20 YUNN 0722 0735 0744 £S29 345 E19 .509 32 19 -F C 17
26 YUNN 0824E 0828U 0B835D N18 326 w42 .737 32 24 -B P G
27 YUNN 0209 0219U 0235D N20 326 W51 .831 32 29 -N P 23
27 YUNN 0BO0 0B09 0845 £S29 264 E 7 .418 48 26 -N C 21
29 YUNN (Q341E 0342U 0345D N21 336 W88 1, 16 -N P 23
30 BEIJ 0045E 0058 0114 N19 326 w90 1. 63 1F C A

11
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INTERVALS OF H-ALPHA FLARE PATROL OBSERVATION
1988 #£ 1 A HOUR-UT JAN 1988
0 1 2 3 4 5 6 7 8

DAY

Combined reports from the observatories listed below.

BEIJ YUNN

12
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SOLAR RADIO EMISSION FLUX

19884 1 A ' JAN 1988
A i f x # x 8 E f T &
| BELY PURP PURP YUNN BEIJ
Day 9385 9375 2700 2840 2840
1 101 99 79
2 ' 95 95 76
3 101 105 87
4 92 99 81
5 93 104 81
6 98 97 83
7 98 100 83
8 . 106 108 86
9 104 103 88
10 101 105 82
11 102 98 79
12 ' 98 105 89
13 108 111
14 . 105 106 91
15 102 110 95
16 ' 118 108 97
17 114 112 97
18 107 121 90
19 106 109 88
20 107 107 88
21 107 108 89
22 105 106 78
23 105 99 83
24 g8 105 85
25 95 91 78
26 93 94 74
27 94 97 74
28 103 102 83
29 ' 100 99 80
30 97 97 76
31 96 99 76

Mean 101.6 103.2 83.9
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SOLAR RADIO EMISSION QUTSTANDING OCCURRENCES

14

19884 1 A JAN 1988
A B a8 3 ¥ % # i
i} x % Flux Density

E = 3k o Start Max Dura- &y A ¥
Day Freq Sta Type D U tion Peak Rel Mean
14 28B40 BEIJ 1 s 0732 0740.5 10.7 7.2 7.9 1.7

14 2840 YUNN 45 C 0741.4 (0742.8 2.8 9

14 2840 YUNN 45 C 0B47.7 0848.7 3.7 26

15 2840 YUNN 58 0554.3 0556.1 6 4
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SUDDEN [ONOSPHERIC DISTURBANCES (D-Region)

1988 #£ 1 A JAN 1988
B & F 1% & " W% EBEE%
SPA SFA
| ¥ % x ) S | iz AR 3
Day Sta Start Max End  Imp LF VLF LF
1 YUNN 1017 1019 1025 1 - 2.
3 YUNN 0702 0704 Q707 1- -1,
5 . YUNN 0127 0127 0135 2 - 4.
5 YUNN 0226 0229 0245 2 - 4.
8 YUNN 0414 0415 0425 1 - 1.

10 YUNN 0513 0515 0521 1- -

11 YUNN 0710 0711 0714 1+
11 YUNN 0749 0753 0800 2+

18 YUNN 1016 1023 1030 1- -

28 YUNN 0605 0610 0624 2- -

.

N W O N QO = B =N
O N W W e o HH O O

30 YUNN 0512 -0519 0545 1+ -
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MAGNETIC STORMS

1988 % 1 A JAN 1988
H 2 v o] * ABTEE EE BXESHEE BAEE
Time of M.S. Sudden Com, FREE Max. Acti,on K
% # Amplitude Deg. H =B #¥% Range
B G, 4 (H, 8 i) of b ] 3Hour K
Day Start End Type D' H°T Z°T - Acti.  Day Int, Index D' HeT  ZeT
2 08 03 12 - ns 2 4 7 6.7 157 19
6 04 07 08 ... ms 6 6 6 11.7 130 15
13 23 30 15 24 sC 0.9 27 1 ms 14 7 6 16.8 180 25

18
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