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CHINESE SOLAR GEOPHYSICAL DATA ( CSGD )
EXPLANATION OF DATA REPORTS

(1994)
Introduction

The solar geophysical data contained in “ Chinese Solar Geophysical Data” ( CSGD )
are collected by Beijing Astronomical Observatory ( BEIJ ), Center for Space Science and
Applied Research, Beijing Geomagnetic Observatory ( BGMO ), Beijing Planetarium
( PLAT ), Purple Mountain Observatory { PURP ), Shaanxi Observatory ( LINT ), Urumaqi
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 Qutstanding 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 Analyvses 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 (3) 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 ¢ Da.xily Sunspot Observations ” and the table of “ H-Alpha Solar
Flares ”, Carrington coordinates are used for the Position measurement of sunspot groups
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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 flate 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 Sd 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
solar surface in millionths of the hemisphere after the projecting correction. Mclntosh
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 ( L0 ), the number { under Huairon 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 ) 5324.194 and/or HsX 1861.34 A at Huairou Station of Beijng Astronomical

Observatory are given. Mearings 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

I. — data of longitudinal fields

Q and U — data of transverse fields

V — data of Doppler velocity fields

5 — observation at Fe T A 5324.194

4 — observation at HgA 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 $)) patrol observations done at Beijing Astronomical Observatory,Purple Mountain
Observatory, Urumgi Astronomical Station, and Yunnan Observatory. For each flare, the
starttime, 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:

S, X 0.020626

1

=854 % ,-._.-———1 = (T/R)2
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° 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 Sq according to the following table where
areas are given in millionths of a solar hemisphere.
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Corrected Area Sq in Relative Intensity Evaluation
Square Degrees Faint (F) Normal(N) Brilliant(B)

<20 SF SN SB

2151 1F IN 1B

52— 124 2F 2N 2B

12.5-24.7 Fr 3N B

247 4F 4N 4B

For flares which 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.

Heliocentric Importance
Distance r/R S 1 2 3
906 - .939 Sd <9 90-279 280-599 Sd > 600
940 - .984 5 75 ~-239 240 - 499 300
085 - .999 50 50 - 179 180 - 349 350
1.000 45 45 -169 170 ~ 299 300

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

C — a complet or quaci-complete sequence of photographs is obtained

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

V — the developmen® of the flare was visnally observed

The meaning of one or more letters of A to Z in the columu marked “ Romarks ”
follow the International Astror.omical Union notation, in which each letter of :he alphabet
stands for a particular noteworthy condition, as shown in Appendix 1.

6. In the table of * irtervals 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 10722. W - M~2. H2~? (s.f.u.) at the time around meridian transit
(BELJ, PURP : around 0400 UT; TRUM, 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 Oceurrences ” has
its centain implication following an international implied consent. In the column of Flux
Density, “ Peak ” represents the peak value of finx density of the event; “ Rel " represents
the relative value 45/§, i.e., the ratio of the flux increment AS and the flux S before the
burst; “ Mean ” represents the mean fiux 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 fiux density are measured in “ s.fu. 7, frequency in MHz and duration in minnutes.
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For the classification of bursts see Appendix 2. Among the types, 1 S, 2 S/F,38,4
S/F, 5 5, 20 GRF, 21 GRF, 22 GRF, 23 GRF, 41 F, 45 C, 46 C and 47 GB are used in
the frequency range ‘greater than 600 MHz, 6 S, 7 C, 27 RF, 42 SER, 43 NS, 44 N 8,48C
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 the absolute value of flux density
( 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 monthly 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 ray mesons is
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 corresponds to 5%.
The vertical lines indicate 0% UT.

The neutron monitor is located at 40.08° N, 116.26° E 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 Jonosphereic 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 Jow 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 frequency (LF-SFA)
are reported by Shaanxi Observatory only. ( VLF-SPA ) is generally obtained from the
signal received at 10.2 kHz from Omega-E Station. Letter(s) will be given in the bracket
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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

= A¢
Ao 1.6 + 3.4 cos Z(hy,) x A¢F
73 X [cosZ(hm)— cosZ(h,)], when hy, < 12 and Z(h,,) < 80°%;
+{ 0 when 12 < hp < 13;

7.;3 X [c0sZ(hm — 1) —cosZ(h, - 1)], when h,, > 13 and Z(h,;) < 80%

where, A¢’ in ps is a measured value of ( LF-SPA) , Ady in ps is a corrected result of A¢',

i.e., a value normalized to the solar zenith angle of zero. h, and hy, , in local meaxn 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 34, the most important, is derived from the values of A¢y , shown as
the following table:

A¢G (05'1] (-1,—2] (‘2=‘3] ('37'4] (’43'5] ('57“6] ('6,'7] ('73‘8] (< '8)
IMP. | 1- 1 1+ 2- 2 2+ 3= 3 3t

13. The data included in the table of “ The Geomagnetic Activity Indices K and 4; ”
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 T 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 :

H= 3 6 12 24 40 70 120 200 300 (in nT)

K=0 1 2 3 4 5 6 7T 8 9

Daily effective A; is the average of eight values of three-hourly index g, ,

the corresponding
relation of K and a; is as follows :
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K=0 12 3 4 5 & 7 8 S

Gk=0 3 T 15 27.48 80 140 240 400 (in 1.2 oT)

14. Three kinds of geomagpetic storm are listed in the table of “ The Magnetic
Storms ” : sudden commencement ( SC ), a small negative initial impulse followed by a
main impulse ( 5C* ) 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°E in geographic coordi-
nates or 28.9°N, 186.1°E 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.

Numbering of CSGD :

From the first issue of 1991 on, Issues of the Chinese Solar-Geophysical Data ( CSGD )
-will be numbered. The first issue of 1991 of CSGD is numbered 213.

Address your inquires to our Editorial Group, please: CSGD Editorial Group, Beijing
Astronomical Observatory, Beijing 100080 China . Telephone Number : 2367194,
Telegram code : 9053, Telex : 22040 BAOAS CN.
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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.
= Continuous spectrum shows effects of polarization.

O = Observations have been made in the calcium II lines H or K.
P = Flare shows helium Dj in emission.
Q = 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).
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.

Z = Major sunspot umbra covered by flare.

]
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Appendix 2

Classificatiom of Solar Radic Bursts

Type

Definition

158

2 S/F

335

4 S/F

53

6 S

7¢C

83

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, also peak flux density (sfu)
greater than duration (min) of the burst.

Simple rise and fall of minor burst with
duration { 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.
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20 GRF 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.

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

22

22 GRF 20 GRF type burst with fluctuations to

—‘/L-
be able to list separately. ’/,ﬂr—"\\\h_

23 GRF 20 GRF type burst with fluctuation and

superimposed bursts both to be able to Y
list separately. T
24 R A mederate rise of flur froem 5 to 20
miputes duration with no accompanying
I
decline during the following hours and

with symbol D.

25 R 24 R type bursts with superimposed A
bursts. !

26 FAl A moderate decline of flux from 5 to 30
minutes duration with no rise of flux
during the foregoing hours and with  —- - ==
. symbol D.

27 RF The rise and fall of continuous spectrum
more or less regularly with duration in l’/)JNL‘\qnxh
the range from minutes to hours.
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DAILY RELATIVE SUNSPOT NUMBERS AND SUNSPOT AREAS

JANUARY 1994

Relative-Numbers Sunspot Areas
~ Drawing Photographic
Day Gro. N.H. S.H. Sum F.E. S.H. Sum KE.H. S.E. Sum

78 39 117 1912 501 2413
56 52 108 661 €58 1319
50 71 121 450 653 1103
91 68 159 395 613 1008
55 51 106 370 537 907

LEA B TR % I
;b B on

6 6 82 68 150 509 676 1185
7 6 47 40 87 553 417 870
8 6 58 K1 93 468 337 8086
9 6 7 30 107 360 172 532
10 3 73 10 83 367 11% 478
11 2 72 0 T2 327 0 327
12 2 36 0 36 383 0 383
13 3 51 14 65 352 25 377
14 3 37 15 52 298 28 326
15 5 34 26 60 303 22 325
16 6 18 18 36 £33 23 556
17 2 19 0 15 861 0 861
18 3 23 8 31 956 2 958
19 2 31 ¢ 31 913 0 813
20 2 35 ¢ 35 672 0 672
21 3 52 0 £2 638 0 €38
22 4 65 &) 65 646 0 846
23 4 €2 0 62 740 o 740
24 6 71 13 84 820 5 825
25 6 g1 i1 92 959 5 964
26 8 58 10 68 1110 4 1114
27 6 56 17 73 948 14 962
28 6 33 25 58 564 20 584
29 6 21 29 50 61 40 101
30 8 €9 23 92
3t 8 8 17 25 86 21 177

Mean 51.0 22.2 73.2 589.8 160.5 750.4




DAILY SUNSPOT OBSERVATIONS

JANUARY 1994

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

1.08 366 12-26.1 7 204 77V EKC 0.98 395 627 768 0
366 12-27.2 9 180 67W DSI 0.92 42 54 37 0

373 1- 4.0 -9 87 3TE DAI 0.61 690 435 313 O

374 1- 4.2 12 85 40E FKC 0.67 1388 931 339 0

i 1- 3.5 -15 93 33E DRI 0.56 109 66 41 0

2.07 366 80W BXD 0.99 13 42 28 O
373 25E DKI 0.43 1026 567 351 O

374 28E FKC 0.53 1051 619 223 0

1 20E DSI 0.39 168 g1 62 0

3.04 373 13E EKI ©¢.23 1081 555 350 ©
374 15E FAC 0.36 841 450 131 0

1 7E DSI 0.24 181 83 52 0

2 1-4.,9 -12 76 25E BXU 0.44 8 5 2 0

4,05 373 i¥ EKI 0.10 1051 529 300 O©
374 2E FAC 0.290 660 345 125 O

1 7% DSI 0.24 158 80 48 0

2 9E AXX 0.21 8 4 2 0

3 1-9.1 7 20 65E CSI 0.91 42 50 45 0

5.06 373 14W EKI 0.25 926 478 283 O
374 12W FAT 0.34¢ 429 228 108 O

1 21¥ DSI 0.40 105 57 30 0

2 3W AXX 0.15 4 2 2 0

3 B4E DST 0.82 164 142 55 0

6.14 373 29W EKI 0.47 1093 620 453 0
374 27¢ FSI 0.53 252 149 82 0

1 36W DSO 0.61 88 56 40 0

3 40E DAC 0.66 526 348 95 ©

4 1-9.9 5 10 B52E BX0 0.79 8 7 3 0

B 1-11.0 9 385 64E AXX 0.51 4 5 5 0

7.06 373 40V EKI 0.66 572 379 203 O
' 374 41¥ FSI 0.68 143 99 64 0
1 49W CRD 0.77 42 33 23 ©

3 27TE EAC 0.49 T70 443 152 O



DAILY SUNSPOT OBSERVATIONS

JANUARY 1994

CHP Corre. Area
Day Group Mo-Day Lat L CMD Type r/R S4 Whole Max See Remarks

4 40E BXI 0.67 17 11 6 0

6 1-4.7 ~19 78 31W BXI 0.56 8 5 3 0
8.06 373 55W DKI 0.82 357 309 171 O
374 55W (€SI 0.84 63 58 3/ 0
1 61W BXD 0.87 21 22 g 0
3 14E EXI 0.31 744 392 238 0
4 27E CRI 0.47 34 19 5 0

6 47w AXX 0.74 8 6 3 0
9.07 373 69W DSD 0.92 118 150 gt 0
374 TOW CRI 0.94 17 25 19 0
1 74N BX0 0.95 8 14 7 0
3 1E EAT 0.20 5957 304 111 ¢
4 i3E DRI 0.28 g9 31 7 Q
6 59W BXO 0.86 8 8 4 0
10.05 373 82W (SO 0.99 34 i1 83 0
3 13 EKI 0.31 648 341 250 O
4 3w CRI 0.17 50 28 6 0
11.05 3 26W EAT 0.48 484 276 110 O
4 16W CRI 0.31 97 51 22 0
12.06 3 40W ESI 0.67 387 260 79 0
4 30W DSI 0.52 210 123 25 O
13.07 3 £4W ESO 0.80 273 230 71 0
4 434 DSI 0.69 177 122 41 0
7 i-11.6 ~7 348 20W CRI 0.33 46 26 18 o}
14.07 3 68W ESO ©0.82 164 209 64 O
4 57W DSI 0.84 97 89 39 0-
7 34W CRO 0.55 46 28 23 0

165.06 3 79§ DS0 0.99 34 111 42 0 PURP

4 7i¥ CRI 0.97 82 81 40 0

7 48W BXI 0.74 13 g i o
8 i1- 9.6 -5 14 T72¥ BXI 0.54 8 13 8 0
9 1-21.3 4 220 S82E HSY 0.99 34 111 111 0



DAILY SUNSPOT OBSERVATIONS

JANUARY 1994

CMP Corre. Area
Day Group Mo-Day Lat L CMD Type r/R Sd Whole Max See Remarks
16.05 4 83W AXX 0.99 8 28 14 0
7 64¥ AXX 0.89 4 5 5 ©
8 _B3W AXX 0.99 4 14 14 0
9 TiE HSX 0.84 105 157 157 0O
10 1-15.2 -8 299 11V AXX 0.20 8 4 2 0
11 1-22.3 9 206 BI1E DSI 0.98 105 348 223 O
i7.05 9 56E HSX 0.83 168 150 150 ©
11 TOE DKC 0.94 475 711 692 0
18,04 9 42E HSX 0.68 269 183 183 0
11 56E DKC 0.84¢ 841 773 754 0
12 1-18.2 -20 260 2E AXX 0.26 4 2 2 0
19.0¢4 9 28E HSK 0.51 278 161 161 O
11 43E DKC 0.70 1072 752 737 0
20.06 9 i6E HSX 0.31 269 142 142 ©
i1 30E DKC 0.54 892 3530 500 O
21.09 o9 3E HSX 0.16 278 141 138 0
11 16E CKI 0.37 904 486 362 O
13 1-20.3 12 233 11W BXI 0.34 21 11 4 ¢
22.04 9 11w HSX 0.23 265 137 137 ©
i1 4E CKI 0.25 931 480 465 0
i3 25W CKI 0.48 25 14 2 0
14 1-24.2 12 181 27E AXX {.53 8 5 3 0
23.03 9 23W HESX 0.41 210 115 118 ¢
11 9% CKI 0.28 1128 587 6576 ©
13 37% CRO 0.66 46 31 20 0
14 15E BX0 0.38 13 T 2 0
24.10 '8 37W HSX 0.62 164 105 105 ¢
i1 24V DEC 0.46 1178 663 639 O
13 51¥ CRI 0.80 as 32 8 0
14 iE BII 0.30 25 13 7 0
i5  1-26.7 -13 348 34E BII 0.56 g 5 3 0



DAILY SUNSPOT OBSERVATIONS

JANUARY 1994

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

16 1-27.9 8 133 4SE BXI 0.77 8 7 3 0
25.08 © 50V ESI 0.77 126 99 99 0
11 379 DKC 0.63 984 635 624 0
13 65V CRO 0.92 17 21 16 0
14 130 DAI 0.36 345 185 92 O
15 21E BX0 0.38 8 5 2 0
16 ' 36E CRI 0.61 29 19 i3 0
26.06 9 63W EHSX 0.50 84 95 85 O
11 5ON DKC 0.78 925 742 728 O
13 78¥W AXX 0.99 4 14 14 0
14 264 DST 0.52 204 172 81 O
15 9E BX0 0.20 8 4 2 0
16 23E DAD 0.45 156 87 47 0
27.17  ® 764 HSY 0.98 38 89 89 O
11 654 DKC 0.91 576 688 627 O
14 41¥ DSI 0.70 168 118 62 0
185 64 BX0 0.16 13 8 2 0
16 ‘9E DAI 0.28 101 53 33 ©
17 1-31.6 -17 84 60E BXO 0.86 8 8 & 0
28.07 11 779 DAC 0.98 193 454 207 O
14 So¥ DSD 0.82 93 80 29 0
15 21  AXX 0.38 8 5 2 0
16 3y DRI 0.23 59 30 15 O
17 49FE BXD 0.85 17 13 & 0
18 1-28.7 =5 122 8E AXX 0.15 4 2 2 0 PURP

29.12 14 67W DRO 0.94 34 50 19 ©
15 34W BX0O 0.55 8 5 3 0
16 16W CRI 0.36 21 11 7 0
17 35E BXI 0.57 25 15 5 0
18  1-20.4 -10 112 4E BXI 0.10 13 6 2 ¢
20 2-3.9 -8 41 T4E BX0 0.95 8 14 T 0
30.06 16 29W  AXX 0.564 8 5 2 0
17 21E BXI 0.3% 13 7 2 0
19 10¥ BXI 0.20 8 4 2 0




DAILY SUNSPOT OBSERVATIONS

JANUARY 1994

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

20 61E AXX 0.87 4 4 4 0
21 1-30.6 -7 87 SE BII 0.16 8 4 2 0
22 1-30.8 -12 9856 10E AIXX 0.21 8 4 2 0
23 1-31.4 12 88 18E BXI 0.43 8 5 2 0
24 2- 4.8 3 28 79E HSI 0.98 25 59 g8 0
31.06 15 60W AXX 0.86 4 4 4 0
18 42W AXX 0.70 8 8 3 0
17 8E DAT 0.23 147 76 48 0
20 S0E AXX 0.76 4 3 3 0
21 6W AXX 0.10 8 4 2 0
22 4¥ BXD 0.13 8 4 2 0
23 BE AXX 0.32 8 4 2 0
24 65E HSX 0.90 67 76 7% 0



OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

JANUARY 1994

HUAIROU ST. BEIJING OBS.

Day L0 Humairou Lat L Data
Region
1 1286.6 153 9 200 D4 V4 S5 L5 D5 V5
154 10 160 D4 V4 S5 L6 DB V5
156 (12) 87 D4 V4 S5 L5 D5 V5 TE Qb U
156 -9 g2 D4 V4 s5 L5 DS V6 TS Q6 US
2 113.4 158 56 L5
156 S5 LE
a 100.3 155 L4 D4 V4 S5 L5 D5 V5 TS5 Q5 Us
156 L4 D4 V4 S5 L5 D5 V5 TB Q5 Us
1 -17 a3 L4 D4 V4 S5 L5 D5 V65 TS Q5 Ub
4 B87.1 155 54 14 04 V4 55 L6 D5 V5 T5 Q5 Ub
156 S4 1.4 D4 V4 S5 L5 D5 V5 T5 Q5 Ub
1 S4 L4 D4 v4 S5 L5 D5 V5 T5 Q5 US
5 73.9 156 S5 Ls
158 D4 V4 S5 L5 D5 V5 T5 Q5 Us
1 P4 V& S5 L5 DE V5 TS5 Qb Us
2 6 15 D4 V4 S5 L5 D5 V&5 T: Q6 US
6 60.8 155 D4 V4 S5 LB D6 VE TE Q5 Ub
156 D4 V4 S5 L5 Db V5 T6 Q5 Us
1 D4 V4 S5 LE D5 V6 T Q5 US
2 D4 V4 S5 L5 Db ¥5 TS5 Q5 US
7 47.6 1556 S5 L5 TS5 Q5 US
158 D4 V4 S5 1.6 DE VBE TS Q5 US
1 D4 V4 S5 L5 DE VB TH Qb6 U5
2 D4 V4 S5 LS DB V5 TS Qb6 U
8 34.4 165 SE LS
158 SE LS
1 S5 LS
2 S8 L5
3 7 8 S8 LB
9 21.2 158 S5 L&
1 S5 LS



OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

JANUARY 1994 HUAIROU ST. BEIJING OBS.

Day ©LO Huairou Lat L Data
Region
2 S5 L6
3 55 LS
10 8.1 2 D4 V4 S5 L5 D5 V6 T5 Q5 U5
3 D4 V4 S5 L5 D5 V5 T5 Q5 US
11 354.9 2 S5 LS
3 S5 L5
12 341.7 2 D4 V4 S5 L5 D5 V5 T5 Q5 U5
3 D4 V4 S5 L5 D5 V5 T5 Q5 U5
13 328.8 2 S5 L5
3 55 L5
4 -12 (348) 515
15 302.2 4 S5 L5
17T 275.9 5 9 206 S5 Lb
8 262.7 5 D4 V4 S5 L5 D5 V5 T5 Q5 US
19 249.6 5 D4 V4 S5 L5 D5 V& T5 Q5 US
20 236.4 5 54 14 D4 V4 S5 L5 D5 V5 T5 Q5 U5
21 223.2 5 54 L4 D4 V4 S5 L5 D5 V5 T5 Q5 US
6 4 219 54 L4 D4 V4 55 L5 D5 VB TS 8 Us
22 210.1 5 S4 14 D4 V4 S5 L5 D5 V5 T5 Q5 US
6 54 L4 D4 V4 S5 L5 D5 V5 TS Q5 US
T 11 234 54 L4 D4 V4 S5 L6 D5 VE T5 Q5 US
8 11 183 54 L4 D4 V4 S5 L5 D5 V6 T5 Q5 U5
23  196.9 5 54 14 D4 V4 S5 L5 D5 V5 T5 Q5 US
6 S4 L4 D4 V4 S5 L5 D5 VS T5 Q5 U5
7 $4 L4 D4 V4 S5 LE D5 V5 T5 Q5 UE
8 54 14 D4 V4 S6 L5 D5 V5 TE Q5 US
24 183.7 B D4 V4 SBE L5 D5 V5 T6 Q5 US



OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

JANUARY 1994 HUAIROU ST. BEIJING OBS.
Day LO BHuairou Lat L Data ,
Region
g D4 V4 S5 L5 D6 Vb T5 Q5 US
7 D4 V4 S5 L6 D& V&5 T6 Q5 US
8 D4 V4 S5 L5 D5 V6 Tb QB US
26 157.4 5 L4 D4 V4 55 L5 D5 V5 T5 Q5 US
6 L4 D4 V4 S5 L5 D5 V5 T5 Q5 US
8 L4 D4 V4 S5 LE D5 V5 T5 Q5 US
9 5 137 L4 D4 V4 85 L5 D5 V5 T5 Q5 US
27 144.2 5 S5 L5
6 S5 LS
8 SE L5
9 S5 L5
28 131.1 5 D4 V4 55 L5 D5 V5
6 D4 V4 S5 L5 D5 V5
8 D4 V4 S5 L5 D5 V5
g 54 D4 V4 S5 L5 D5 V5 T5 Q5 UB
10 -12 101 S4 D4 V4 S5 L5 D5 VB T5 Q5 U5
29 117.9 b S5 LS
8 S5 LB
9 S5 L5 V5 T6 Q5 VU5
10 S5 LB V5 Tb Q5 Ub
3 91.6 10 S5 L5

NPL SPL: 29



SOLAR RADIO EMISSION FLUX

JANUARY 1994

BEIJ PURP URUM YURN
Day 2840 . 2700 9375 2840

1 147 137
2 148 141
3 136 134
4 135 130
5 139 132
€ 138 138
T 141 132
8 128

9 119 117
10 119 118
11 103 104
12 107 95
13 o8 Sk
14 85 92
15 a8 91
i6 o 96
17 g7 94
18 163 +3
19 1C2 160
20 L2 163
21 103 104
22 lis 111
23 112 111
24 119 119
25 122 125
26 131 126
27 121 121
28 17 117
29 101 109
30 100 o8
2 95 89
Nean 114.9 112.8

10
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INTERVALS OF SOLAR RADIO EMISSION PATROL OBSERVATION

JANUARY 1994

BEIJ PURP URUM YUNX

Day From To From To From To From To
2840 2700 9376 2840

21 0000 0841 0038 0736
2341 2400

22 0000 0851 0040 0735
2349 2400

23 0000 0846 0030 0800
2330 2400 :

24 0000 0869 0032 0731
2336 2400

25 0000 0859 Q056 0737
2343 2400

26 0000 0853 0051 0738
2345 2400

27 0000 0904 -~ 0050 0730
2338 2400

28 0000 0903 0051 0738
2342 2400

29 0000 05909 0056 0735
2341 2400

30 0000 0900 0045 0613
2343 2400

31 0000 0907 0105 0735
2341 2400

i3
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COSMIC RAY NEUTRON INTENSITY
Real Counts: 256 Times (‘Fabulated Counts Plus 1500)

JAN 1984 U.T. Hours at End of Interval

Day 1 2 3 1 5 6 7 8 9 10 11 12 13 14 156 i6 17 i8 19 20 21 22 a3 24 Hean 1§

t B13 513 526 618 BE21 530 533 524 B20 522 520 522 525 512 507 508 503 509 507 514 523 510 504 BO6 5i6.2 24
2 BOY 496 504 506 508 506 517 506 505 502 509 498 505 496 505 502 505 506 514 512 520 513 514 614 507.1 24
3 516 496 497 503 499 487 490 491 492 503 496 502 501 502 506 506 507 501 517 515 518 514 514 B6O9 503.4 24
4 488 495 497 503 496 492 491 482 494 481 494 490 490 497 489 488 496 497 602 EOT 496 508 615 BO4 495.5 24
B 504 BOL 499 489 502 494 490 495 481 480 494 484 490 490 478 475 482 487 491 497 482 486 508 613 491.3 24
6 514 508 506 496 494 494 495 497 493 482 484 492 493 498 487 489 499 513 502 513 608 514 514 508 499.7 24
7 507 498 492 489 486 488 481 471 472 476 470 483 490 486 482 490 497 493 487 496 493 503 510 507 489.4 124
8 507 495 498 495 492 483 484 484 480 483 476 488 496 493 496 493 506 493 492 500 504 503 516 514 494.8 24
9 507 505 503 505 506 504 497 493 496 491 498 497 496 506 S00 493 496 503 511 513 6512 517 623 520 6503.8 24
10 520 502 510 510 499 500 500 493 492 500 490 502 493 497 511 509 502 505 FE10 508 508 6510 616 516 604.3 24
11 501 504 BO1 613 498 499 496 5023 499 488 498 491 502 494 505 496 610 508 K02 601 BOO 504 EOT7T 509 601.2 24
12 513 510 512 517 510 503 500 499 505 491 489 485 484 499 512 492 491 508 505 503 516 bB12 65ig8 513 b03.6 24
13 508 511 E12 509 518 515 504 502 492 492 501 501 503 495 502 490 4956 498 503 509 601 606 509 509 b03.b 24
14 515 498 496 504 500 501 505 497 494 493 493 499 499 496 506 506 KO3 HO2 bH02 506 488 bOT b14 501.601.3 24
156 506 491 498 501 502 494 493 496 497 494 496 490 501 503 499 492 507 EOG 507 508 B16 606 B13 605 5GO.8 24
16 510 606 6504 506 507 515 517 516 613 616 514 K20 510 516 527 521 520 520 bi2 526 526 524 526 523 516.4 24
17 617 518 521 513 502 501 510 509 497 504 499 521 6523 528 526 527 528 527 526 523 527 630 531 624 BiV.9 24
18 518 512 522 515 524 517 6511 505 507 510 508 522 523 508 519 529 523 531 526 534 523 524 533 522 519.4 24
19 §24 50T 522 516 518 511 508 502 616 518 518 519 523 522 527 523 532 519 625 532 527 529 629 6527 b20.2 24
20 532 533 524 518 518 523 505 509 504 609 519 513 520 623 520 628 535 520 627 524 526G 512 624 608 619.8 24
21 510 513 6513 515 515 519 523 512 517 617 5§19 5§22 5§22 E23 5§20 530 521 544 548 £39 631 526 621 614 522.2 24
22 512 518 517 520 521 519 514 S06 509 510 513 509 508 515 6§15 525 524 528 526 6513 B30 523 631 541 518.9 24
23 533 626 529 5§28 521 526 6512 523 509 507 507 514 515 534 527 533 521 6513 528 623 523 6521 528 623 521.8 24
24 536 521 522 520 528 528 521 516 509 5§21 517 527 517 523 535 532 519 628 522 523 542 53t 641 633 §526.5 24
25 527 525 510 514 510 509 505 506 507 510 513 509 515 518 519 511 522 533 530 52% 521 544 6532 637 518.7 24
26 527 B34 538 545 547 540 534 530 516 511 512 512 517 519 521 5§26 515 512 513 510 516 517 B2t 527 523.3 24
27 536 632 547 538 527 515 514 519 504 505 505 500 512 501 501 512 520 510 505 507 500 513 K23 520 516.2 24
28 527 530 528 534 521 519 523 509 5§15 514 515 517 513 514 508 501 496 499 511 505 514 505 618 6514 514.6 24
29 511 5i4 508 5i0 511 514 500 503 495 490 490 493 495 484 490 490 497 489 496 498 500 504 495 510 499.5 24
30 510 503 507 &§10 524 513 517 513 504 493 496 497 499 501 506 499 496 499 5bOT7 516 504 507 501 507 506.3 24
31 508 512 510 507 502 495 496 497 499 497 493 500 496 501 499 495 485 496 501 498 502 506 514 511 500.8 24

MONTHLY MEAN=508.834
MONTELY MEAN DAILY VARJATION FOR 31 COMPLETE DAYS DEVIATIONS FROM AVERAGE:508.884
(1-12) 6.05 1.60 3.15 2.95 1.63 -0.69 -2.88 -5.40 -7.82 -8.59 -7.40 -5.0%
(13-24) -3.21 ~-2.66 -1.05 -2.11 -0.72 O.70 2.53 3.63 4.18 5.05 9.28 6.83
#ARMOEIC COMPOBENTS (ORDER, COS, SIN, AMPLITUDE, MAX.-HR)
.=(1 5.81 -2.44 6.30 22.48) (2 0.53 0.83 0.98 1.92) (3 -0.59 -1.25 1.39 5.44) (4 0.61 -0.3% 0.73 5.46)
.={1 ~0.79 6.25 6.30 6.48) (2 0.46 -0.87 0.956 9.92) (3 ~0.59 -1.25 1.39 5#44) (4 0.03 0.73 0.73 1.46)

Eadl
- -
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COSMIC RAY INDICES
Bartels Rotation 2191 (DEC 1993—JAN 1994)
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SUDDEN IONOSPHERIC DISTURBANCES (D REGION)
JANUARY 1994

Start Max  End SPA SFi

Day Sta (UT) (uT) (UT) Imp LF VLF LF

01 LINT 0325 0320 03380 1- -0.4 -3 - 0.9

01 LINT 0338 0343 0436 i- -0.8 -4 - 1.4

0f LINT 0552 0556 0635 1i- - 0.8 - 1.7

02 LINT 0230 0237 0300 1- - 0.6 -5 - 1.5

03 YUNN 0251 0253 0289 1 - 1.1

04 YUEF 0044 0045 0052 1+ - 2.3

04 YUNE 0241 0242 0248 1- - 1.0

04 LINT 0305 0315 0345 1 - 1.3 -8 -1.7

04 YUNN 0658 0658 0706 i+ - 2.8

06 LIFT 0050 0055 01050 1 - 1.1 0 - 0.9

08  YUNE 0212 0213 0221 i+ - 2.2

06 LINT 0404 0408 0445 1 -1.8 -9 - 3.1

06 YUNE 0406 0411 0420 1+ - 2.9

06 LIET 0612 0620 0650 1 - 1.7 -2 - 1.2

¢7 LIET 0115 0128 0200 2- - 3.4 -10 + 8.0

07 LIET 0217 0230 0400 1+ - 2.7 -16 - 0.8

07 LINT 0250 0300 0315 1~ 0 -4 0

08 LIET 0240 0250 0304 1~ -0.4 -5 - 0.5

08 LIET 0304 0321 0350 1- - 0.8 -7 -1.1

10  YUEN 0049 0050 0054 1 - 1.8

10  YUNN 0159 0200 0206 1+ - 2.8

11 LINT 0410 0421 0456 1- - 1.0 -5 -1.0

11 YUNN 0814 0816 0822 1+ =~ 2.1

14 ©YUNK 073% 0740 0746 1- - 0.9

15 LINT 0112 0116 0125 2- - 3.3 0 +0.3

15  YUNN 0149 0150 0157 1 - 1.5

15 LINT 0413 0418 04230 1- -G.4 - 3 - 0.7

15 LINT 0423 0429 0449 1- - 0.7 -5 -1.7

15 LINT 0500 0512 0540 1- - 0.7 -5 - 1.8

16 LINT 0102 0113 01300 i1- - 1.0 0 - 1.2

16 LIXT 0650 0710 0810 3- - 6.7 - 5.2

17 LINT 0035 0040 00500 1- - 0.7 - 2.4

17 LINT 0605 0612 0830 1- - 1.0 - 0.9

18 LINT 0240 0248 0326 1~ - 0.9 - 1.2

18 LINT 0420 0428 0512 1+ - 2.7 - 3.5

18  YUNN 0421 0432 0443 2- - 3.1

19 LINT 0310 0318 0436 2+ - 5.1 - 1.7,+ 1.7

19 YUEKN 0310 0319 0331 2+ - 5.6

19 LINT 0450 0455 0511 1~ - 0.8 0

20 LINT 0236 0246 0310 i- - 1.0 - 0.6
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SUDDEN IONOSPHERIC DISTURBANCES (D REGION)
JANUARY 1994

Start Nax End _ SPA SFA
Day Sta (UT) (UI) (UT) Imp LF VLF LF

22 YUBR 0020 0028 0037 3+ ~-10.8

22 LIRT 0104 0110 0122 2~ = 3.5 - 2.8
22 YUNN 0147 0149 0157 1 - 1.2

25 LINT 0057 0104 O0110U 1 -1.1 - 0.5
26 LIET 0342 0350 0410 1- -~ 0.5 - 1.2
26 LIFT 0536 0542 0606 1 - 1.2 -1.1
27 LIRT 00234 0028 0040 1 -1.3 - 0.3
27 LIFT 0211 0215 0230 1{- =~ 0.8 - 0.5
27 LINT 0341 0402 0455 2+ = 5.1 - 7.6
27 YUNK 0345 0354 0408 2+ - 5.5

27 LINT 0458 (0515 0B50 3+ - §8.4 - 1.3,+ 4.7
27 YUNN 0459 0513 0522 3 - 7.7

27 YUNR Q742 0744 0751 1 - 1.4

28 LINT 0321 0329 034iD 1- - 0.7 - 2.2
28 LINT 0341 0346 0405 1- -0.9 - 1.7
28  YUNN 0344 0348 0359 1 - 1.9

28 LINT 0450 0507 0550 1+ - 2.9 ~ 4.9
28 YUEN 0B0O0O 0508 0517 2- - 3.6 '

29 LIET 0057 0104 01150 1- - 0.4 - 0.7
29 LIET 0315 0324 03320 1- - 0.5 - 1.5
29 LINT 0332 0344 04080 3+ -10.7 - 6.8,+11.0
20 YUNR 0336 0345 (0354 3+ - 8.5

20 LIET 0408 0412 0425 1- - 0.3 + 2.2
3¢ LIFRT 0102 0108 0125 1+ = 2.3 - 3.1
30 YUNE 0105 0108 0117 1+ -~ 2.2

30 LINT 0134 0140 0153 1- - 0.5 - 1.0
30 LIRT 0248 0250 0300 i1- - 0.3 - 2.2
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GEOMAGNETIC ACTIVITY INDICES K AND Ag

JANVARY 1994

BGMO

Three-Hourly Indices K

Sum

Day

9-12 12-1b 15-18 18-21 21-24

3-6 6-8

0-3

25

28

1D

15
19

23

24

13
11

54

12

20
15
16
16
11

7Q

9Q
10 Q

24
24
24
24
16

29

11

28
28
27
21

12 D

13D

14 D
15

16
20
21

23
27
26

16

17D
18
19
20

27

29

14

22

14

21

21

17
19
13
13

22
23

11

24 Q
25

22
20

27

26

27
22

27

14
10
14
11

28
29

18
21

i

30
31

20

o™

™

(4]

o~

454
14.6

Sum

Kean
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MAGNETIC STORMS |

JANUARY 1934 BGMO

Time of Magnetic © Sudden Com. Dég, Maximum Acti. Maximum
Amplitude of on K-scale Range
Begining Ending 3hour k

Day h mDay h Type D" BaT ZaT Acti. Day Int. Index D' HnT ZaT

11 052012 19 sS¢C 0.1 3 0 m 11 6 5 8.8 86 17
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