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

INTRODUCTION

The sclar-geophsical data cotained in “Ch
in S - u
;;;nggiéeggggr:theij%ngsagtrononical Observatogge( gé%g ?eoggggiﬁglcggsa
atory ), Belding Planetarium ( PLAT ) N

versity ( NAUN ), Purple Mountain Observato S S e

v ( PURP ), Shaanxi 0b -

tory ( LINT ), Wulumugqi Astronomical Stati o Obser
’ on ( HLMQ ), and V¥ -
tory ( YUNN ). The data are divided into the following sevenug::?SO?serva

1. Daily Relative Sunspot Numbers and Suns
pot Areas, Dally Sunspot
Observations and Sunspot Groups compiled by Purple Mountain Observasory.

2. Dally charts of Sunspot Magnetic Field made by Yunnan Observatory.

3. H-Alpha Solar Flares and Intervals of H-Al
pha Solar Flare Patrol
Observation compiled by the CSGD Editorial Group ( EG ) in Beijing.

4. Solar Radio Emission Flux and Solar Radio Emission Qutstanding
Occurrences, Intervals of Solar Radio Emission Patrol Observations and
Solar Radio Emiasion Burst Profiles compiled by the EG .

ch gé Sudden Ionospheric Disturbances ( D-Region ) ( SID ) compiled by
e .

6. Geomagnetic Indices K and Ay compiled by the EG .
7. Magnetic Storms compiled by Beljing Geomagnetic Observatory.

All the above data are stored in a VAX 11/780 computer, some calcula-
tions are made, and the data are checked before final data reports are
photoprinted.

Brief Explanation of the main contents

1. The results contained in the tables of sunspots come mainly from
the observations of Yunnan Qbservatory. When there are gaps in these
observations,they are filled by observations made on the same day by other
observatories whose corresponding names appear in the remarks column of
the table. the table of " Daily Sunspot Observations " and the table of
" Sunspot Groups " have the same contents but are arranged according to
different parametera. The former is arranged according to observation dates
and the latter according to sunspot group numbers. Sunspot group numbers
are standardized after collecting all sunspot observations from different
observatories.

2. In the table of " Dally Sunspot Observations * and the table of
* H-Alpha Solar Flares " Carrington coordinates are used for the positions
of sunspot groups or solar 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 respecti-
vely. Heliocentric Distance measured in units of disk radius represents the
distance from the center of gravity of the sunspot group or flare on the
disk to the centre of the disk. Appurent Areas S5d {s the area projected on
the disk in millionths of the disk and the Corrected Area Sp 1= the real
area of the sunspot group or flare occupied on the sun surface in milli-
onths of the hemisphere after the projecting correction of Apparent Area sd



is considered. Zurich classification is used for sunspot 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-5 and E-W represent the direction of
the solar rotation axis and the eguator 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 Beljing Astronomical Observatory,
Purple Mountain Observatory, Wulumuqgi Astronomical Station, and Yunnan Ob-
servatory. For each flare, start time, end time and the time of maximum
phase which shows the maximum 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 Sec & 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 cne 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 less

than 65° from the centre of 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 Sp according to the following table where areas are given

in miliionths of scolar hemisphere.

Corrected Area Sp Relative Intensity Evaluation
in Millionths of
Hemisphere Faint(F) normal (N) Brilliant(B)
£ 100 -F -N -B
101 -- 250 1F 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 assi gned to the flare importance can be estimated by the apparent

area Sd according tc the following table where the areas are gi -
lionths of the disk. e given in mil

Heliocentric | Importance
I ———————————————————————————————————————————————
Distance r/R | - 1 2 3
.906 -- .939  Sd< 90 90 -- 279 280 — 539  SaZ 600
.940 -- _.984 75 75 -- 239 240 -- 499 g 500
.985 -~ ,99%9% S0 50 -- 179 180 -- 349 350
1. 45 45 -- 169 170 ~- 299 300

The upper case letters C, P, V and S in the column of Data marked

" Qbservation Type " represent the nature and compl
observatione. 1TEC pleteness of available

C --- a complete or quasi-complete sequence of photographs was obtained.

——— P

—



P --- one or a few photographs of the even
e onplote tie cggergge. t were obtained resulting in

V --- all (or most of) the development of the flare was visually observed.
§ ~~- flare was seen visually for a small part of its probable duration.

One or more than one upper case letter from A to 2 a
. . ppear in th
parked "remarks" which follows an International Astronomigal Union ;oggiumn

tion, in which each letter of the Alphabet stands f
worthy condition, as shown in Appendgx 1. s for a particular note-

5. The table of " Intervals of H-Alpha Flare Patrol Observations " con-
tains intervals of both visual and photographic observation. Flare patrol
observations are considered to be continuous if the intervals of no flare
patrol cobservations are less than five minutes.

6. The table of " Daily Solar Radio Emission Flux " gives the flux
values of the sun at the time around meridian transit every day at diffe-~
rent radio frequencies, All solar flux values are in units of 107** WM Hz™’
except the flux values measured at Purple Mountain Observatory where antenna
temperature is used as flux unit. All flux values are adjusted to the mean
Sun-Earth distance.

7. In the table of * Solar Radio Emission Qutstanding Occurrences * the
relative value 48/5 is the ratio of the increment 4 S and the flux value 8
before the burst.

Mean flux increment is the averaged value of the increment 4 S over the
period of the burst. For the classification of event type see Appendix 2.
The burst profiles are given for the avents with large increment of flux
value and higher observation quality only.

8. In the " Profiles Figure Of Solar Radio Emission Outstanding Occur-
rences ", the dates, peak fluxes and freguencies of events are given on the
right corner. The time is denoted on the abscissa axis for every ten minu-
tes, and the normalized amplitude 1s denoted on the ordinate axis.

9. The table of "Intervals of Solar Radio Emission Patrol Observations”
gives the time coverage of the cobservations made by those observatories
that contribute the data reporta.

10. The table of " Sudden Ionospheric Disturbances { D-Region ) * (SID)
gives the measured values of the Sudden Phase Anomalies SPA ) and Sudden
Field Strength Anomalies ( SFA ) by the single hop inospheric propagation
of Loran-C sky waves at 100 XHz | LF ) and 10.2 XHz ( VLF ) caused by the
sudden changes of condition in the D-Region. Sudden Phasze Anomalies at low
frequency ( LF-SPA ) are given by both Yunnan Observatory and Shaanxi Obeer-
vatory. Records of Sudden Phase Anomalies at very low frequency ( VLF- SPA )
and Sudden Field Strength Anomalies of the type known as SFA at low freque-
ncy (LF-SFA) are given by Shaanxi Observatory only. The following equation
is adopted for the solar zenith corraction of SPA values at low frequency.

AP +10.5 ( Cos 2s - Cos Zm )

where A¢" is a measured value of SPA phase change while 4?. is a corrected
value of 4¢’, 1.e. a value normalized to the solar zenith angle equal to

zero. 2s and Zm are the solar zenith angles at the reflecting point at the
time of SPA start and maximum respectively. The VLF-SPA data A¢ ( in#s ),
the measured values ‘of VLF-SPA phase changes without any correction, are

also listed in the table. The LF-SPA data 4A ( in db y contain information
of amplitude variation. The four signs +, -, 0 and - — + prefixed by 4 A



nd respectively to amplitude increase, decrease, constand amplitude,
g:zrgzggitude g:creaseybefore increase. The SID importance rating is based
on a scale of 1-, the least, .to 3+, the most important, shosm in the table

as follows :

e e e e e . ——————

8ID phenomena have close correlation with solar X-ray flares. The SID
data in this data report are very important for prediction of reliability
of short wave commynication and for studies of the correlation between
solar activities and ionospheric condition since almost every SPA or SFA is
caused by solar X-ray bursts.

11. The data included in the table of " The Geomagnetic Activity
Indices K and A " 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 » in each corresponding
three—hourly perfod and subtracted by the diurnal normal changes of gecmag-
netic field. For mid and low latitude areas, the corresponding relation of
H and K is aa follows :

H = 3, 6, 12, 24, 40, 70, 120, 200, 300 ( in >
K=0, 1, 2, 3, 4, 5, 6, 7, 8, 9

Daily effective Ay is the average of eight values of three-hourly index
a , the corresponding relation of X and ay is as follow :

K =0, 1, 2, 3, 4, 5, 6, 7, a, 9
ax=0, 3, 7,15, 27, 48, 80, 140, 240, 400 { in 1.2,)

Three kinds of geomagnetic storm are listed in the table of " The Magnetic
Storms " : sadden comnencenentc# SC ), a small negative initial impulse
followed by a main impulse ( 3C*) 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 9 respectively.

Beijing Geomagnetic Observatory is located at 40°02‘ N, 116°10’ E geo-

graphic ceordinates, 28%9 N, 186°1 E 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 E ) simply add 8 hours to Uni-
versal Time. For instance, for a flare observed at 2230--2400 UT, the equi-
valent Beijing Standard Time is 0630—0800 naxt day.

Address your inquires to the CSGD Editorial Group, Beijing Astronomical

Observatory, Beijing, China. Tele hone number 281698, T :
Telex: 22080 BAOAS CH. F clegran code: 5053.

—— f——

‘__ .



XK B R 7T AN

DAILY SUNSPOT OBSERVATIONS s
1985 % 1 A JAN 1985
H i3 S HES HiEug L& Fi H ® % 1E 1l #iSp %
m o8 G.B B & B 3 K B L R
Day Ne CMP-Day Lat L CMD Type r/R 5d Whole Max Remarks _ -
1.07 282 XII-29.0 -10 350 45W A 0.70 4 3 3
2.15 1 I- 3.4 12 280 16E A 0.37 8 4 2  PLAT
2 I-5.2 -15 256 40E A 0.66 4 3 3 PLAT
3.38 0 7
4.04 0
bl
5.04 0
6.04 0
7.04 0 y
8.27 3 1I-13.5 7 146 71E A 0.95 4 7 7 PLAT
9.05 3 59E A 0.86 8 B a
4 I-9.9 -14 194 11E A 0.25 a 2 2
10.10 0
11.04 - 0
12.06 0
13.10 S I-14.4 -9 134 1BE B 0.30 13 7 2
14.05 5 56 € 0.23 126 65 45
15.08 5 S9W D 0.18 109 56 39 -
16.06 S 22 D 0.37 ag a7 29 1
17.06 5 38W D 0.57 130 80 31
18.03 s 48H D 0.74 114 84 B84
19.07 5 62 D 0.87 80 82 35
20.05 5 760 D 0.97 . 29 57 24
6 I-18.8 -10 76 16W C 0.28 156 g1 68
7 I-22.8 S 24 39 A 0.64 8 5 3
8 1-20.9 -11 49 11E A 0.22 4 2 2 PURP




AHRBRFANES @R K

DAILY RELATIVE SUNSPOT NUMBERS AND SUNSPOT AREAS

19685 £ 1 R JAN 1985
A <3 #H o WM F RS (Areas)
Relative-Num, F ¥ Drawing I & Photo
Wo%  dbEm HEER AW dER WER A ¥km  wER At
Day Cro, N. S. H. Sum N. H. S. H  Sum N. H. S, H. Sum
1 1 0 7 7 0 3 3 0 0 0
2 2 8 7 15 4 3 7
3 Y 0 0 0 0 0 0 0 0 0
4 0 0 o ¢ 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 0 0
6 0 ¢ 0 0] o 0 0
7 0 0 0 0 0 0 o V) 0 ¢
8 1 7 0 7 7 0 7 0 0 0
9 2 8 7 15 8 2 10 0 0 0
10 0 0 0 0 0 0 0 0 0 )
11 0 0 0 0 0 v 0 0 0 0
12 0 0 0 c 0 0 0 0 0 1]
13 1 0 11 11 0 7 7 0 0 o
14 1 0 16 16 0 7 7 0 127 127
15 1 0 14 14 0 56 56 0 107 107
16 1 0 18 18 0 47 47 0 92 92
17 1 0 22 22 0 80 80 0 157 157
18 1 0 16 16 o 84 B4
19 1 0 16 16 0 82 82 0 190 190
20 4 8 37 45~ 5 140 145
21 3 12 390 42 2B -+ 578 606
22 .3 11 31 42 9 645 654 0 688 688
23 3 9 27 36 9 540 549 )
24 2 11 16 27 9 428 437 -0 685 685
25 2 B 10 .18 5 473 478 . :
26 1 7 0 7 3 0 3
27 1 7 0 7 2 0 2
28 0 Q 0 0 0 0 0
29 0 0 0 0 0 0 0
30 1 0 7 7 0 3 3
31 0 0 0 0 0 0 0 0 0 0
Mean 3. 9. 12.5 2.9 102.5 105.4 0.0 107.7 107.7

N



41F A number of single bursts occur in succession

and the flux level returns to the pre-event —_,k/\,\___;‘
level; the interval between each two bursts
13 equal to or less than 5 min.
428ER A series of bursts occur with considerable
time intervals between bursts; the flux level "ﬁ-"_thl-\
of each burst returns to the pre-burst.
43NS Onset of Noise Storm. /kaﬁ\\\~\__
44NS Nolse Storm in progress. PR W
45C Combination of a few or many simple bursts. nﬂ
46C 45C burst with fluctuations. -]\\\\\q-
47GB Peak flux density of 500 fu or more.
48C A complex event with complex and large
variation of amplitude. A ‘l Apant Lo,

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

-—— B=-




22GRF

23GRF

24R

25R

26FAL

27RF

28PRE

29PBI1

30PBI

312RBS

32AB3

40F

20GRF type burst with fluctuations.

20GRF type burst with fluctuations and super-
imposed bursts.

',A——~___
A moderate rise of flux from 5 to 30 minutes
duration with no accompanying decline during 4,;_________
the following hours. = T=eee- A
24R type bursts with superimposed bursts. A
: -z

A moderate decline of flux from 5 to 30 minutes
duration with no rise of flux during the fore- TerTe—
going hours.

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

A precursive enhancement of the flux density

level with duration greater than 10 min pre-

ceding the main burst if it is a gradual rise;

the end of the precursor i1s 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 decrea- ]

ses gradually; the start of the enhancement th?hﬁh___
is taken at the time when the slope suddenly

changes.

29PBI type events with superimposed bursts. _jhﬂﬁ>..

After the burst a gradual decrease of the flux “ﬁ
density with a subsequent return to the pre- Qo e
event level. : :

A gradual decrease of the flux density with a

subsequent return to the pre-event level. -J‘;\;;’;,;r—-

A series of rapid irregular changes in the

flux density level, with no distinct peak
grouping into individual events; the intensity _gdhﬂh“_
of each component 1s less than 15% of the main

peak.

_— T



28/F

38

48/F

58

68

iC

83

20GRF

21GRF

Appendix 2

Classification of Solar Radio Bursts

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

18 with fluctuations.

Peak flux denaity (fu) greater than both
the duration (min) and 10.0.

38 with fluctuations.

pifferent from the simple events defined
above, also peak flux density {(fu) 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 se-
conds and flux density (fu) 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 cne minute

or less and flux density (fu}) greater than 10.0.

Bursts have duration in the range from 10
minutes to several hours and flux density (fu)
less than both the duration (min) and 50.0.

20GRF type burst with superimposed distinct
bursts.
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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 shows effects of polarization.
Observations have been made in the calcium II lines H or K.
Flare shows helium D3 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 ( !l ' or converging (V).

Occurrence of an explosive phase: important and abrupt expansion
in about a minute with or without important fntensity 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.

——— G
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H- X B #® =R

.H-ALPHA SOLAR FLARES

1985 % 1 A JAN 1985

R & ¥ 1 & & £ @ A L. 5 AW ME &
# b Area UH MT

T T * ® oK K E B RAER REGR Be

Start Max End Cen Appar Corr § Obs
Day Sta Uy (UT) (UT) Lat L CMD Dist 54y (Sp) Imp Type A.R. Remarks

17 YUNN

20 YUNN
20 YUNN
20 YUNN

21 PURP
21 PURP
21 YUNN
21 PURP
21 YUNN
21 YUNN
21 YUNN
21 PURP
21 YUNN

. 21 YUNN

21 YUNN
21 YUNN
21 YUNN
22 YUNN
23 YUNN

27 YUNN

~elZ--

0324

0241E
0359E
0359E

0103
0200
0208
0242E
0244
0303E
0343
0344
0510E

0706
0806E
0824
0143E
0727E

0213

0331

0245U
0400U
0408

0122V
0221
0222
0248U
0248
0304
0353
0351
05120
0517
0718
0806
0830

01520
0738

0216

0337

0258D
0410D
0410D

0143
0226D
0229
0304
0307
0314
0415
0406

0525
0734
0818
0836
0303D
0816D

0221

510

810
N 4
S8

511
510
58
511
S11
59
S 9
811
511
511

s 7

510
511

511
810
N5

136

72
19
72

73
75
77
70
72
76
76
73
74
75
74
78
78

75
78

24

W38

Wi3
E40
W13

W27
W29
W31
W25
W28
W3¢
HW3o
wWze
W29
W30
W30
W35
W35

W42
W6l

H57

.615

.243
.658
.231

.511

. 445
.502
.504

.495
.4986
.492
.574
.578
. 665
.873

.B51

113

126
79
79

246

92
123
246

231
189
538

46

63
630
246

31

72

65
52
41

143

51
71
142

133
109
309

28

39
422
252

30

-N

-B
-N
-N

-N
1B
1B
1N
-N
-N
1B
1B
1N
1N
2F
-N
-F

2N
2B
-N

1
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H. @ % 8 #® o M@

INTERVALS OF H-ALPHA FLARE PATROL OBSERVATION

1985 # { R ' JAN 1985

A i & =z # X # BRAF
BEIJ YUNN PURP WLMQ

| FE HE e H% FE & FE EW
Day . From To From To From To From To

1 0230 0348

2 0134 0135
0210 0214
0230 0304
0315 0319
0649 0650
0725 0731

4 0137 0246
0253 0322
0635 0734
0811 0813
0819 0825

5 0141 0216
0224 0318
0328 0341
0622 0628
0648 0716
0724 0746

6 0225 0353

7 0136 0237
0249 0301
0307 0308
0641 0645
0705 0714
0721 0735
0753 0811

8 0130 0230 0137 0205
0221 0224
0244 0320
0720 0753
0803 0818

9 0110 0608 0139 0154
: 0227 0328
0700 0811

10 0215 0800 . 0218 0324
0639 0642
0648 0740
0748 0800

11 0130 0800 0139 0157

e==13--
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JAN 1985
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0030
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PROFILES OF SOLAR RADIO EMISSION
OUTSTANDING OCCURRENCES
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MAGNETIC STORMS
1965 & 1 A JAN 1985
n &R atH % Q%W Ea Sk K i gh 1 BE K R
Time of M. S, Sudden Com, 3 4 Max, Acti.on K
% % Amplitude Deg, H ZiAnB K Range
o, s |/, D u of m 3Hour K
Day Starnt End Type D’ HeT  ZnT  Actj, Day Int. Index D’ HoT  Zo%¥
8 14 13 9 20 sc’ 0.6 19 1 ms 9 3 6 12.9 11 139
27 20 29 6 ms 28 5 6 12.8 204 20
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