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DETAILED INDEX OF OBSERVATIONS PUBLISHED IN "SOLAR-GECPHYSICAL DATA™

CODE KIND OF OBSERVATION MAY 87  JUN JuL AUG SEP ocT Nov DEC

A. SOLAR AND INTERPLANETARY EVENTS

Al Sunspot Drawings 515A 35 516A 38 517A 36 518A 36 5i8A 34 520A 36 5Z21A 32

A.2aa Internat. Provisional Sunspot Numbers 5144 9 515A 7 51BA 9 517A 9 518A 9 519A 9 520A 9 S21A S
A.2c  American Sunspot Numbers 514A 9 515A 7 516A 9 517A 9 5184 9 5I19A 9 5204 9 521A 9
A.3a Mt. Wilson Magnetograms 515A 35 516A 38 517A 36 518A 36 519A 34 5Z0A 36 S521A 32

A.3b  Mt. Wilson Sunspot Magnetic Class 515A 66 51BA 68 517A 67 518A 67 51SA 54 520A 67 521A 62

A.3c  Kitt Peak Magnetograms 515A 35 516A 38 S517A 36 519A121 b519A 34 520A 36 5Z21A 32

A.3d Mean Solar Magnetic Field (Stanford) 514A 27 515A 20 516A 29 517A 26 518A 26 518A 25 520A 26 521A 24
A.3e Stanford Hagnetograms 515A 35 51B6A 38 517A 36 517A 36 519A 34 bB2OA 38 5ZI1A 3¢

A4 H-alpha Fiitergrams 5154 35 516A 38 517A 36 517A 36 519A 34 520A 36 521A 32

A5 Calcium Plage Photcgraphs/Drawings 519A114

A.5a Calcium Plage Regions Apr 87 in 518A105

A.5b  Daily Calcium Plage Indices Apr 87 in 519A108

A.B H-alpha Synoptic Charts 515A 24 51BA 32 517A 30 518A 30 518A 28 520A 30 521A 26

A.Bb  Active Region Carte Synoptigque {Paris) 5198 4 520B 5 5218 4

A.6c  Stanford Solar Mag Field Synoptic Maps 515A 26 516A 33 517A 31 518A 3% 519A 29 520A 31 521A 27

A.6d Kitt Peak " Mag Field Synoptic Maps B1BA 32 51BA 36 517A 34 518A 34 519A 32 520A 34 521A 30

A.Be Mass Ejections from the Sun 5198 55 520B 23 521B 30

A.6f  Active Prominences and Filaments 5198 56 520B 24 5Z1B 31

A.Bg Sac Peak Corcnal Line Synoptic Maps 5iBA 28 516A 34 517A 32 518A 32 519A 30 520A 32 5Z1A 28

A.7h  Coronal Line Emission (Sac Peak) 515A 35 516A 38 517A 46 518A 36 519A 34 520A 36 521A 32

A.Baa 2800 MHz - Solar Flux {(ttawa) 5147A 9 5154 7 51BA 9 517A 9 518A 9 519A 9 5204 9 5Z21A 9
A.Bac 2800 MHz - Adj. Solar Flux {Ottawa) 5144 9 515A 7 Bl16A 9 5l7A 9 5184 9 5i9A 9 520A 9 521A 8
A.8g Adjusted Daily Solar Fluxes ({Sagamore) 5144 9 515A 7 B1BA 9 517A 9 5184 9 5194 9 5Z0A 9 521A 9
A.10a Interferometric Chart (164 MHz} Nancay 515A102 B15A 18 5178 92 517A 24 518A 24 519A 23 -—-- 521A 21
A.10c East-West Scans - 21 cm - Fleurs 514A 23 51BA 16 5i6A 26 5Bi7A 23 5iBA 23 519A 22 520A 24 521A 20
A.10¢ East-West Scans - 43 cm - Fleurs 514A 24 515A 17 516A 27 «-- - --- - ---
A.10e East-West Scans ~ 10 cm - Ditawa E14A 22 515A 15 51BA 25 517A 22 518A 22 b510A 21 5204 23 521A 19
A.10f £ast-West Scans - 3 cm - Toyokawa 514A 21 515A 14 516A 24 517A 21 518A 21 519A 20 520A 22 521A 18
A.l1lg Solar X-ray GOES {graphs/event table) 519B 46 520B 16 521B 28

A.12e Solar Particles {IMP H & J) Jan 84-Apr 85 in 505B 34; May-Aug 85 in 510B 26

A.13e Solar Plasma (IMP H & J) Feb-Mar 86 in 5088 34; Mar-Oct 86 in 511B 26; Nov 86-Apr 87 in 517B 3l
A.16a SMM Solar Irradiance 1980-1985 in 5158 28

A.16b NIMBUS Solar Irradiance Nov 78-0Oct 84 in 4998 26

A.17  Interplanetary Mag Field (Pianeer 12) 517A 97 51BA 96

A.17¢  Inferred interplanetary Mag Field Mar 86 in 500A 21; Mar 87 in 512A 21

8. IONOSPHERIC RADIQ PROPAGATION

B.52 Field Strength Graphs-North Atlantic 515A 96 51BA 84 517A B8 518A 92 519A 86 520A 92 521A 92

B.53 Quality Indices on Paths to Germany K15A 95 516A 83 517A 90 518A 91 519A 88 520A 94 521A 91

C. SOLAR FLARE-ASSOCIATED EVENTS

C.la H-alpha Flares St4A 14 5154 12 51BA 18 517A 14 518A 14 5184 14 5204 14 521A 14
C.lba H-alpha Flare Groups 518B 6 5206 8 521B &

C.id Flare Patrol Observations 514A 20 53i5A 13 516A 23 517A 20 518h 20 519A 18 520A 21 521A 17
C.1d Flare Patrol Observations 5198 18 5208 11 521B 13

C.3 Radic Bursis Fixed Freq. _ 519B 18 520B 13 521B 15

€.3 Radio Bursts Fixed Freq. Selected 514A 25 515A 19 5i6A 28 517A 25 518BA 25 519A 24 520A 25 O52iA 22
€.4d Radio Bursts Spectral (Culgocra) B15A 75 B14A 77 52iA100 521A10: 521A103 5Z21A105 . 521A 73

C.4e Radio Bursts Spectral (Weissenau) B15A 75 G16A 74 517A 78 518A 78 510A 75 520A 80 S21A 73

C.4f Radio Bursts Spectral (Sagamore Hill) 51BA 75 G516A 74 517A 78 51BA 78 518A 75 520A 8¢ 521A 73

C.47 Radio Bursts Spectral (Bleien) - —--= -—- ——— - — -—-

C.4k  Radio Bursts Spectral {Learmonth) 515A° 75 516A 74 517A 78 518A 78 5I19A 75 S20A 80 521A 73

C.41 Radio Bursts Speciral {Palehua} 5154 75 G516A 74 517A 78 518A 78 519A 75 520A 80 S21A 73

C.6 Sudden Ionospheric Disturbances 515A 73 5iBA 72 517A 76 518A 75 519A 73 520A 78 521A 71

0. GEOMAGNETIC & MAGNETOSPHERIC EVENTS

f.1a Geomagnetic Indices 515A 90 519A100 517A 83 518A 86 519A 81 520A 87 5Z1A 86

D.1ba 27-day Chart of Kp Indices 5154 92 516A 80 517A 85 518A 88 519A 83 520A 89 b521A 83

D.l¢ 27-day Chart of C9

B.lchb Monthly Mean aa Indices 515A 93 516A 81 517A 86 518A 82 519A 84 520A 90 5Z21A 89

D.1d Principal Magnetic Storms 5154 94 516A 82 517A 87 518A 90 519A 85 520A 91 52iA 90

D.1f  Sudden Commencements/Flare Effects 516A 91 517A101 518A104 520A 98 520A 98

D.1g Eguatorial Indices Dst 516A 90 517Ai06 518A 99

F. COSMIC RAYS

F.1z Cosmic Ray Neutren Cts (Deep River) 515A 86

F.ib  Cosmic Ray Neutron Cts {Climax) 515A 86 516A 78 518A103 518A 84 519A 79 520A 86 521A 82

a.le Cosmic Ray Neutron Cts {Alert} 515A 86

F.lh  Cosmic Ray Neutron Cts (Thule) 5154 86 517A 89 517A 81 518A B4 G5I19A 79 521A 96 521A 82

F.li Cosmic Ray Meutron Cis (Kiel) 515A 86 516A 78 517A 81 518A 84 ©519A 79 520A 86 521A 82

F.1j Cosmic Ray Neutron Cts (Tokyo) 5154 86 519A 96 519A 97 5184 98 519A 79 521A 96 521A 82

F.11 Cosmic Ray Neutron {ts (Huancayo} 515A 86 51BA 78 5204 96

H. MISCELLANEQUS

H.60  IUWDS Alert Periods 514A 5 G5i5A 4 516A 5 517A 5 5184 5 518A 5 520A S5 521A 5

The entry "b15A 35" under May 1987, for example, means that the sunspot drawings for May 1987 appear in SOLAR-GEGPHYSICAL
DATA No. 515, Part I, and that they begin on page 35. "A" denotes Part I and "B", Part II. Blanks indicate data not yet
received and dashes mark unavailable data.
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ALERT PERIODS

5

DEC 1987
INTERNATIONAL URSIGRAM AND WORLD DAYS SERVICE
Summary of the Geoalert Messages DECEMBER 1987
Date
Date of 10-cm Location Flares Date Location

Julian of Obser- Wolf  Solar A- of Region

Day Issue vation  No. Flux  index °Lat *Long _ Total M X Forecast °Lat “Long Forecast! Geoalerls

335 01 30 026 092 002 S22 Wi2 0 0 O 01 522 W12 Q Solquiet, Magquiet.
N24 Wi 0 0 © N24 W10 Q

336 02 01 036 090 004 S22Wi5 0 0 0 02 522 W23 Q Solquiet, Magquiet.
N31 E31 0 0 0 N31 E31 Q
N25 W22 0 0 O N2s w22 Q

337 03 02 025 089 004 521 W38 i 00 03 521 W38 Q Solquiet, Magquiet.
N24W34 0 0 0 N24 W34 Q

338 04 03 035 088 013 S21 W55 0 0 0O 04 521 W35 Q@ Solquiet, Magquiet,
N27 E07 100 N27 E07 Q
522 E34 0 ¢ ¢ §22 E34 Q

339 05 04 014 088 011 523 E19 00 ¢ 05 323 E19 Q Solquiet, Magquiet.

340 06 0S5 017 089 012 §22 EO035 200 06 §22 EQs5 Q Solquiet, Magquiet.

341 07 06 033 088 006 S22 W90 0 0 0 07 S22 W90 Q Solquiet, Magquiet.
S22 W10 3 0 0 S22 W10 Q

342 08 07 037 088 002 S22 W23 0 0 0 08 822 W23 Q Solquiet, Magquiet.
N26 W28 0 0 0 N26 W28 Q

343 09 08 052 091 Q00 521 W37 2 00 0g 521 W37 Q Solquiet, Magquiet.
N27w4t 0 0 O N27 W4l Q
S34wW62 0 0 0 534 Wa2 Q

344 10 09 048 094 003 S21 W51 300 10 521 W31 E Solquiet, Maggquiet.
S34 W76 0 0 O 534 W76 Q
S19 W36 0 0 0 519 W36 Q

345 11 10 043 083 015 519 wWée 1 0 0 11 S19 W66 E Solquiet, Magalert 11.
S32 W8 0 0 0 S32 W89 Q@
S19W50 0 0 0 S19 W50 Q

346 12 11 029 094 011 S19 W77 0 0 0 12 S19 W77 E Solquiet, Magnil.
S2t1 W60 0 0 O S21 wad  Q

347 13 12 038 098 009 S21 W87 0 0 0O 13 S21 W87 Q Solquiet, Maggquiet.
N26 W57 0 0 0 N26 W57 Q
S34 E8C 1 00 S34 E&0 E

348 14 13 037 094 003 N28 W74 0 0 O 14 N28 W74 Q Solquiet, Magquiet.
532 E70 00 0 S32 E70 E
525 E32 00 0 8235 E32 Q

349 15 14 041 094 001 533 ES8 0 00 15 S33 E58 E Solquiet, Magquiet,
S26 E14 0 0 0 526 E14 Q
527 E60 1 00 527 E60 Q

356 16 15 44 097 01t 533 E47 200 16 833 E47 E Solquiet, Magquiet.
525 EO8 C 00 8§25 EO08 Q
825 E47 ¢C 00 525 E47 E
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DEC 1987

Summary of the Geoalert Messages

ALERT PERIODS
INTERNATIONAL URSIGRAM AND WORLD DAYS SERVICE

DECEMBER 1987

Dat
Date oi; ¢ 10-cm Location Flares Date Location

Julian of Obser- Wolf  Solar A- of Region

Dazy Issue vation  No. Flux _ index °Lat “Long _Tow] M_ X Forecast °Lat “Long Forecast! Geoalerts

351 17 16 640 099 025 833 E37 6 0 0 17 S33 E37 E Solquiet, Magalert
S26 W0 0 0 ¢ S26 W06  Q Minor 17/17.

352 18 17 047 095 014 532 E23 2 0 0 18 832 E23 E Solquiet, Magnil.
S26 W20 00 0 826 W20 Q
N21 E69 00 0 N21 E69 Q

353 19 18 042 093 007 833 E10 0 0 0 19 S33 E10 Q Solquiet, Magquiet.
526 W38 0 0 0 826 W38 Q
N22 E56 0 00 N22 E56 Q

354 20 19 039 091 008 532 W10 1 00 20 S32 Wi Q Solquiet, Magquiet.
N21 E41 00 90 N21 E41  Q
817 W57 0 00 S17 W57 Q

355 21 20 033 090 004 S33 w22 0 0 0 21 833 w2z Q Solquiet, Magquiet,
S22 W77 0 0 ¢ 322 w77 Q
N22 E30 00 0C N22 E30 Q

356 22 21 022 094 010 832 W35 0 0 0 22 S32 W35 Q Solquiet, Magquiet.
S17wW90 4 0 0 517 W907 Q

357 23 22 025 091 020 533 W46 000 23 S33 wWds  Q Solquiet, Maggquiet.
8§39 W31 000 S39 W31 Q

358 24 23 025 091 0069 S33 W59 0 00 24 S33 W58 Q Solquiet, Magquiet.
837 W43 0 ¢ ¢ 837 W43 @

359 25 24 022 093 006 S34 W71 0 0 0 25 S34 W72 Q Solguiet, Magquiet.
S$39 Ws3 0 0 0 539 W53 Q
S34 E87 I 0 0 534 E87 E

360 26 25 036 102 006 S33 W85 00 0 26 S33 W85  Q Solquiet, Magquiet.
533 E71 4 0 0 S33 E71 A
S21 w1z 0 0 0 S21 Wiz Q

361 27 26 032 106 003 S33E62 10 2 0 27 §33 E62 A Solquiet, Magquiet.
N15 E02 6 0 0 N15 E02 Q

Presto:2 Boulder Tenflare 170 flux units 26/1949 UT duration 15 minutes.

362 28 27 028 105 QG0 534 E50 8 0 0 28 §34 E50 A Solquiet, Magquiet.

363 29 28 037 106 0G0 S34 E38 12 0 O 29 534 E38 A Solquiet, Magquiet.

364 30 29 047 105 003 534 E26 7 00 30 S34E26 E Solquiet, Magquiet.
534 W40 0 6 ¢ S34 W40 Q

365 31 30 047 103 001 535 Ei3 30 0 31 835 E13 E Solquiet, Magquiet.
835 W48 1 ¢ 0 S35 w48 Q

001 01 31 040 103 003 533 EQO 300 01 S33 E0C Q Solquiet, Magquiet.
533 W59 6 00 833 Wig  Q

1Q = quiet, E = cruptive, A = active, P = proton.

ZPresto message is a rapid repert of a major event.




ALERT PERIODS DEC 7;937

INTERNATIONAL URSIGRAM AND WORLD DAYS SERVICE

STRATWARM ALERTS

10 December Stratwarm exists. Major warming in progress. Large warm region over the eastern hemisphere, sloping
from northeastern Asia at the lower stratosphere to northern Europe at the upper stratosphere. Tempera-
ture gradient reversed between 60° N and the pole throughout the stratosphere and mean zonal flow from
the east poleward of 60° N from 30 HPA upwards.

11 December Stratwarm exists. Major warming continues. Large warm region over northern Asia and Europe influ-
ences maost parts of the hemisphere. Temperature gradient reversed between 60° N and the pole through-
out the stratosphere and mean zonal flow from the east poleward of 60° N from 30 HPA upwards.

12 December Stratwarm exists. Major warming continues. Warming over northern Europe, Russia, Siberia, and the
whole Arctic slowly weakening, but temperature gradient continuously reversed between 60° N and the
pole throughout the stratosphere and mean zonal flow {rom the east polewards of 60° N above 30 HPA.

13 December Stratwarm exists, Major warming continues. Large warm region further exists over northern Europe,
Siberia, and the Arctic, but slowly weakening. The coldest temperature exists over central Canada. Tem-
perature gradient continuously reversed between 60° N and the pole throughout the whole stratosphere
and mean zonal flow from the east polewards of 60° N from 30 HPA up to the upper stratosphere.

14 December Stratwarm exists. Major warming continues. Extensive warming over Siberia, northern Europe, and the
Arctic continuously weakening. Coldest temperature gradient further reversed between 60° N and the
pole throughout the whole stratosphere and mean zonal flow from the east polewards of 60° N from 30
HPA up to the upper stratosphere.

15 December Stratwarm exists. Major warming continues. At 10-HPA level large warm region over northwestern
Siberia, northern Europe, and the Arctic continues, but warming slowly weakening. The coldest tempera-
ture exists over northwestern Canada. Temperature gradient further reversed between 60° N and the pole
throughout the whole stratosphere and mean zonal flow from the east polewards of 60° N from 30 HPA
up to the upper stratosphere. .

16 December Stratwarm exists. Major warming continues. Warming over northern Europe, Siberia, and the adjacent
Arctic_continuously weakening, but temperature gradient still reversed between 60° N and the pole
throughout the whole stratosphere. The coldest temperature exists over Alaska, extending
northwestwards. Mean zonal flow still from the east polewards of 60° N above 30 HPA up to the upper
stratosphere.

17 December Stratwarm exists. Major warming continues. Warming over northern Europe, Siberia, and the adjacent
Arctic further weakening, but temperature gradient continuously reversed in the lower and middte strato-
sphere up to around 10 HPA. Mean zonal flow from the east polewards of 60° N only still around
10-HPA level.

18 December Stratwarm exists. Anticyclonic circulation over high latitudes in the middle and low stratosphere with
reversed temperature gradient between 60° N and the pole in the upper stratosphere. Weak cooling over
polar latitudes continues.

19 December Stratwarm exists. Weakening of major warming continues. Circulation reversal confined to middle
stratosphere north of 70° N.

20 December Stratwarm exists. Weakening of major warming continues. Slow return to normal conditions.
21 December Stratwarm ends. Major warming finished,




Dec 87 INTERNATIONRAL RELATIVE SUNSPOT NUMBERS
Final Prov
Day Jan 87 Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
01 19 0 13 14 39 15 0 45 33 34 55 17
0z 15 0 23 12 40 11 0 47 38 28 57 16
03 13 ¢ 15 16 27 0 0 ag a7 37 57 18
04 12 0 16 13 23 0 0 33 38 58 46 12
05 11 0 24 28 24 19 13 3t 39 48 47 15
06 10 0 23 47 27 0 0 32 44 48 27 18
o7 11 0 24 56 34 0 g 38 56 39 31 34
08 0 0 22 84 25 0 12 45 87 55 43 39
09 0 0 14 69 23 0 13 39 64 50 42 37
10 ¢ 7 11 77 25 0 11 47 59 51 30 34
11 0 ¢ 9 80 26 11 0 56 58 63 28 17
12 0 0 0 80 23 21 0 48 44 53 22 13
13 0 0 0 79 22 14 0 47 25 74 15 20
14 8 8 10 77 13 10 ¢ 49 18 92 23 26
15 9 7 11 78 38 11 11 49 21 101 19 42
16 0 0 11 60 50 12 17 55 14 161 33 40
17 13 0 22 41 68 14 12 4B 25 91 46 39
18 13 0 21 36 54 24 17 43 32 86 48 43
19 g 0 12 29 65 13 23 45 35 g2 51 28
20 g8 0 12 12 46 22 a3 51 38 79 49 28
21 14 7 15 19 4] 29 67 A8 32 61 51 14
22 20 7 17 26 38 38 &7 34 23 50 70 24
23 23 0 18 25 40 37 102 39 26 33 89 17
24 14 0 19 35 38 38 g2 35 25 22 71 10
25 13 7 16 25 37 38 88 35 11 29 42 28
26 L4 9 12 21 37 41 85 34 10 40 50 22
27 13 8 11 11 a5 33 77 24 1% 70 27 29
28 20 8 12 14 21 41 60 23 22 79 20 28
29 15 13 20 17 25 &0 11 26 78 20 30
30 14 15 30 15 14 §2 10 26 85 20 42
31 11 15 12 73 20 78 43
Mean 10.4 2.4 14.7 39.6 33.0 17.4 33.0 38.8 3.5 §1.1 40.9 25.5

The yearly mean sunspot number egualed 13.4 in 1986,

Algonquin Radio Observatory OTTAWA 2800 MHz {10.7 cm) SOLAR FLUX Adjusted to 1 AU
Day Jan 87  Feb Mar Apr Hay Jun Jul Aug Sep Oct Nov Dec
01 71.6 §89.2 72.8 72.5 79.3 77.8 76.0 91.0 85.3% 84.2 99.1 87.6
02 70.5 59.8 73.3 71.9 80.2 77.9 74.4 89.7 85.5 84.8 105.0 86.5
03 68.1 70.0 71.6 72.4 82.8 75.4 73.7 87.1 87.5 85.6% 88.0 85.8
04 638.C 68.3 73.3 74.0 84 .4 77.3 73.2 84.0 8%.6 88.2 108.1%* 85.1
05 70.3 67.5 73.7 77.6 86.1 76.1 73.4 81.6 93.5% 90.1 99.2 86.8
06 §9.3 67.7 75.5 89.4 87.9 75.8 73.3 85.2 g5.6% 89.5 94.9 85.7
c7 B8.7 68.1 75.5 94.4 88.1 76.0 74,1 89.5* 89.5* 90.9 94.4 85.3
08 68.2 68.9 76.9 94.8 88.1 77.0 76.1 23.8 10:.9 95.0 92.7 88.7
09 68.0 §9.2 73.6 100.5 87.3 76.8 76.3 94.8 10¢.9 9z2.7 90.3 g81.2
10 67.4 69.3 71.4 100.0 89.5 7a.1 76.3 94.0 97.8 101.1 89.2 80.1
11 68.0 68.5 70.5 101.3 86.4 80.7 75.7 99.8* 95,4 100.8% 92.6 91.1
12 68.8 67.8 68.5 88.5 85.4 8z.1 75.5 100.0 91.1 102.2 92.6 a1.5%
13 69.7 68.0 69.6 93.3 87.4 82.3 75.1 101.8* 88.7 105.5 92.9 g1.1
14 71.1 §8.3 71.1 97.7 91.2 80.86 75.6 102.4 86.8 113.3% 92.3 91.5
15 71.5 68.3 70.5 47.8 93.6 80.4 78.8 101.3 85.0 117.81 893.7 92.0*
16 70.7 68.4 71.08 85.3* 98.2 81.3 80.8 102.7 83.5 11:.1 95.0 93.4%
17 76.8 68.1 71.2 97.3 96.7 81.8 81.5 101.2 84.0 106.0 95.8 g82.2
18 70.86 9.8 72.5 94.0 98.5 82.9 82.5 100.4 82.4 106.5 i00.0 g0.2
19 70.0 53.5 71.5 g91.7 100.1 82.4 85.1 99.0 82.7 100.4 106.86 88.4
20 68.9 69.6 73.8 85.5 99.8 81.1 83.8 101.2 B84.9 95.6 112.2 86.8
z1 7l1.2* 7G.7 74.2 78.3 99.9 82.6 95.6 896.6 83.0 88.3 115.3 9G.7
22 73.6% 70.4 73.8 78.5 101.0 87.1 102.6% 94, 4% 81.3 88.2 117.8 88.1
23 72.1 70.5 75.5 76.5 94.9 87.5 115.6 91.8 80.4 87.0 115.1 88.2
24 71.8 72.1 75.9 78.8 498.5 89.1 115.0 8%.6 80.3 87.1 109.4 88.89
25 71.5 73.5 75.7 75.8 96.8 86.3 114.8 89.9 77.% g2.3 104.8 9§,2*
26 72.8 73.8 75.6 74.3 92.3 84.3 109.8* 87.3 76.4 86.8 161.3 95.8%
27 69.9 74.0 75.4 74.8 87.5 78.9 105.4 85.1 80.2 105.9 94.% 101.4
28 70.8 72.7*% 75.0 74.3 85.1 79.2 102.5 81.3 82.3 106.2 92.3 102.5
28 70.8 75.3 73.8E 79.3 78.56 97.3 79.9 83.5 102.7 0.7 101.4
30 59.8 74.6 76.8 77.9 75.9H 84.0 78.5 81.9 104.2 89.1 98.2
31 68.7 71.8G 77.3 91.8 83.2 97.8 99.7
Mean 70.2 §9.8 73.3 85.5 8%.8 80.4 87.0 9z.2 87.0 97.4 99.0 91.5

* = corrested for burst in progress; £ = corrected for snow on antenna; G = corrected for ice cn antenna; H =

measured at Pentictaon: 1 = 1700 UT calibration taken at 1815 UT. The yearly mean 2800 MHz flux equaled 85.3 in
1987.




DAITLY SOLAR INDICES Dec 87
December 1887

Bartels Sunspot Obs Flux ----- Solar Flux Adjusted to 1 Astronomical Unit ~=---
Julian Cycle Numbers Ottawa SGMR  SGMR  SGMR Ottawa SGMR SGMR  SGMR  SGMR  SGMR
Day Day Day Int  Amer {2800) {15400} (8800) (4995) (2800) {2695) (1415) (B10) (410) (245)
01 335 21 17 17 90.1 519 252 120 87.6 78 68 44 24 11
0z 336 27 18 14 838.0 473 254 121 86.5 83 67 44 23 1t
03 337 23 18 21 88.3 518 287 121  85.8 84 67 44 24 10
04 338 24 12 14 87.6 496 261 120 85.1 87 85 45 44 10
a5 338 25 15 21 89.4 449 266 122 86.8 87 56 44 25 10
06 340 26 19 26 88.3 521 273 122 85.7 82 66 45 28 14
07 341 27 34 31 87.9 521 269 121  B5.3 g0 65 45 39 10
08 342 1 39 35 91.4 511 254 126 88.7 84 68 44 32 10
09 343 2 37 37 94.0 510 263 127 91.2 82 71 45 25 10
10 344 3 34 3z 82.9 520 F4:3! 129 90.1 85 68 44 30 11
11 345 4 17 21 G4.0 411 238 118 91.1 88 69 47 28 11
12 346 5 13 11 94 4% 514 271 125 91,5* 87 70 46 30 12
13 347 6 20 19 94.0 517 266 126 91.1 83 67 456 24 11
14 348 7 26 26 94.4 520 269 125 91.5 87 67 40 28 12
15 348 8 42 34 95.0* 512 264 129 92.0% 87 71 49 28 16
16 350 9 40 35 96.4* 518 257 128 83.4% 87 79 44 28 13
17 351 10 39 33 45.7 523 262 125 g2.2 90 73 48 27 13
18 352 11 43 38 93.2 499 271 122 90.2 92 71 -- -- --
19 353 12 28 33 91.3 518 285 124 88.4 83 - 49 36 14
20 354 13 26 27 88.8 290 177 102 86.9 79 66 49 23 13
21 355 14 14 15 93.7 508 257 125 99.7 86 72 50 31 14
22 356 15 24 16 81.0 508 255 122 88.1 84 70 45 kv 13
23 357 16 17 20 81.2 508 255 129 88.2 87 71 47 41 13
24 358 17 10 15 82.%8 511 293 127 89.9 8l 71 50 41 16
25 359 18 28 31 93.5* 451 258 138 96.2* a8 77 48 40 23
26 360 18 22 33 100.1%* 418 i85 a7 96.8* 895 7% 48 43 58
27 361 20 29 26 104.8 517 274 137 101.4 93 -- 48 35 22
28 362 Z21 28 32 106.0 508 267 129 102.5 95 72 49 49 31
29 363 22 30 36 104.9 472 279 131 101.4 94 81 49 51 17
30 364 23 42 38 162.6 508 275 130 99.2 102 80 51 54 21
31 365 24 43 40 103.1 517 264 131 99.7 81 79 51 44 24
Mean 26.5 26.7 94.4 493 258 124 891.5 87 70 46 33 15

The International numbers shown above are preliminary values; the American numbers are final.

The cbserved and the adjusted Ottawa fluxes tabulated here are the "Series (" daily values reported
by the Algonquin Radio Observatory. Ottawa, Ontario, Canada. MNumbers in parentheses in the column
headings denote frequencies in MHz. Qualifiers after an entry have the following meaning:

* = corrected for burst in progress

Equipment problems produced any gaps shown above in the Air Weather Service's Sagamore Hill (SGMR)
observations.




A SRR

Dec 87 DBSERVED AND PREDICTED SOLAR ACTIVITY INDICES

DECEMBER 1987

RELATIVE SUNSPOT NUMBERS -----=---- 2800 MHz RADIO FLUX
International American Derived Adjusted to 1 AU
Monthly Monthly Monthly Monthly

Date Mean Smoothed Mean Smoothed Mean Smoothed Mean Smoothed
Feb 84 85.4 56 81.5 54 86.2 58 137.2 101
Mar 83.5 53 83.0 51 68.5 55 120.8 108
Apr 69.7 50 66.5 48 78.1 52 129.7 108
May 76.4 48 72.1 45 79.6 48 131.1 103
Jun 46.1 48 45.2 44 49.8 48 103.5 102
Jul 37.4 44 36.2 42 37.6 39 g92.2 g
Aug 25.5 40 24.5 38 30.7 41 85.8 85
Sep 15.7 34 13.6 32 23.2 35 78.9 90
Oect 12.0 29 9.8 27 16.8 31 73.1 86
Nov 22.8 25 19.4 23 18.6 26 74.6 72
Dec 18.7 22 17.0 20 17.4 23 73.5 79
Jan 85 16.5 20 14.5 19 15.9 21 72.1 77
Feb 15.8 20 16.3 18 15.7 20 71.9 76
Mar 17.2 19 11.8 16 16.3 19 72.5 75
Apr 16.2 18 i7.1 17 19.8 19 75.7 75
May 27.5 18 24.0 17 26.6 19 g2.0 75
Jun 24.2 18 22.2 16 22.8 12 78.5 75
Jul 30.7 17 30.8 16 25.8 18 81.3 75
Aug i1.1 17 10.7 15 17.2 19 73.3 75
Sep 3.9 17 3.4 16 13.8 20 70.2 76
Dect 18.8 17 16.5 16 18.1 20 74.2 76
Nov 16.2 17 16.4 i5 16.4 18 72.8 75
Dec 17.3 15 10.1 14 16.2 18 72.4 75
Jan 86 2.5 14 2.3 12 14.8 18 70.9 74
Feb 23.2 13 23.8 il 26.0 17 81.5 74
Mar 15.1 13 12.5 11 20.3 17 76.2 73
Apr i8.5 14 13.8 12 19.6 18 75.6 74
May 13.7 14 11.6 12 18.1 18 74.2 74
Jun 1.1 14 0.8 11 13.3 18 59.7 74
Jul 18.1 14 17.7 il 16.3 18 72.5 74
Aug 7.4 13 7.6 11 13.7 17 70.1 73
Sep 3.8 12 3.5 10 13.0 i7 69.4 73
Oct 35.4 13 19.8 11 27.0 17 82.4 73
Nav 15.2 15 14.7 13 19.5 18 75.5 74
Dec 6.8 16 5.1 14 14.0 19 70.4 75
Jan 87 10.4 18* 9.4 16 13.8 20 70.2 76
Feb 2.4 20* 3.0 18 13.4 2Z 69.8 78
Mar 14.7 zex 13.3 20 i7.2 24 73.3 80
Apr 39.6 247 39.4 23 30.3 25 85.5 8l
May 33.0 26%* 30.7 26 35.0 27 89.8 83
Jun 17.4 28* 18.0 28 24.8 29 80.4 84
Jul 33.0* a2 34.3 3 32.0 32 87.0 --
Aug 38.6% 34( 4)* 39.0 34 37.6 35 92.2 -
Sep 33.5* 38( B}* 34.0 37 32.0 38 87.0 --
ot 61.1% 42 9Y* 85.8 42 43.2 43 97 .4 --
Nov 40.9* 49(123% 42 .5 48 44.9 50 95.0 -
Dec 26.5* 55(15})* 26.0% 55 36.8 56 81.5 -~
Jan 88 - B1{18)* -—-- [ -——- 52 - -
Feb - B5(22)* ———— B4 - 86 -——- --
Mar -—-- 69(27)* e 68 —--- 70 ---- --
Apr e 12(31)* ———- 12 -——- 74 ——— --
Hay ——-- 76(35)* - 75 ———- 7 ---- --
Jun - 81(38)* - 80 m——— 82 ———— --

*An asterisk marks either a preliminary value or one based in part on preliminary observatioens.

quer]ined entries indicate predicted values and parentheses enclose the absalute valug of the S0% con-
fidence limits. The two columns headed "Derived" represent a sunspot number computed from a linear re-

gression equation between the 2800 MHz solar flux (adjusted to 1 astronomical unit) and the Zurich sun-
spot number.




SMOOTHED (OBSERVED AND PREDICTED) SUNSPOT NUMBERS: CYCLES 21 AND 22

1983 93 90 8 8 77 71 66 66 68 68 67 64
1984 60 56 53 50 48 47 44 40 34 29 25 22
1985 21 20 19 18 18 18 17 17 17 17 17 15
1986 14 13 13 14 14 14 14 13 12¢ 13 15 16
1987 18 20 22 24 27 28 31 34 38 42 49 55

(2) (4 (6 (9) (12) (15)
1988 61 65 69 72 76 81 8 94 100 105 108 110

(18) (22) (27) (31) (35) (38) (42) (47) (51) (55) (59) (62)

1989 113 118 127 136 144 150 156 159 165 170 173 174
(63) (62) (e4) (66) (68) (70) (71) (72) (77) (80) (81) (82)

1990 172 171 167 159 151 145 141 138 132 124 116 112
(84) (85) (85) (82) (76) (70) (68) (B7) (62) (56) (49) (43)

*September 1986 marks the onset of Sunspot Cycle 22.

For the end of Solar Cycle 21, and the beginning of Cycle 22, the table gives
.observed smoothed sunspot numbers up to the one calculated from the most re-
cently measured monthly mean. These smoothed observed values are based on
final, unsmoothed monthly means through June 1987 and on provisional numbers
thereafter.

Table entries, with numbers in parentheses below them, denote predictions by
the McNish-Lincoln method. (See page 9 in the July 1987 supplement to Solar-
Geophysical Data.) Adding the number in parentheses to the predicted value
generates the upper 1imit of the 90% confidence interval; subtracting the num-
ber from the predicted value generates the lower Timit. Consider, for example,
the June 1988 prediction. There exists a 90% chance that in June 1988 the ac-
tual smoothed sunspot number will fall somewhere between 43 and 119.

THE MCNISH-LINCOLN PREDICTION METHOD GENERATES USEFUL ESTIMATES OF SMOOTHED,
MONTHLY MEAN SUNSPOT NUMBERS FOR NO MORE THAN 12 MONTHS AHEAD. Beyond a year
the predictions regress rapidly toward the mean of all 14 cycles used in the
computation. Moreover, the method is very sensitive to the date defined as the
beginning of the current sunspot cycle, that is, to the date of the most recent
sunspot minimum. The new-cycle predictions tabulated above are based on the
minimum value of 12.3 that occurred in September 1986.
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13
MONTHLY MEAN SUNSPOT NUMBERS Jan 1945 - Dec 1987 Dec 87

260

220
200
180

¥ 180

st

Sunspot Mu
1
o}

140

45 48 50 52 54 56 58 60 52 64 66 68 70 72 74 76 78 BO 87 8a 86 88

Year Jan Feh Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean
1945 18.5 12.7 21.5 32.0 30.6 36.2 42.6 25.9 34.9 68.8 46.0 27.4 33.2
1948 47 .6 86.2 76.6 75.7 84.9 73.5 116.2 107.2 94.4 102.3 123.8 121.7 92.6
1947 115.7  133.4 129.8 149.8 201.3 163.9 157.9  188.8 169.4 163.6 128.0 116.5 1516 4
1948 108.5 86.1 94.8 189.7 174.0 167.8 142.2 157.9 143.3  136.3 95.8 138.0 136.3
1949 118.1  182.3 157.5 147.06 106.2 171.7 125.8  123.8 145.3 131.6 143.5 117.6 134.7
1950 101.6 94.8 109.7 113.4 106.2 83.6 81.0 85.2 51.3 61.4 54.8 54.1 83.9
1951 59.9 59.9 55.9 92.8 108.5 100.5 Bl.5 61.0 83.1 51.6 52.4 45.8 69.4
1952 40.7 22.7 22.0 29.1 23.4 36.4 39.3 54.9 28.2 23.8 22.1 34.3 3.5
1853 28.5 3.8 10.0 27.8 12.5 21.8 8.6 23.5 19.3 8.2 1.8 2.5 13.9
1954 0.2 0.5 10.9 1.8 0.8 0.2 4.8 8.4 1.5 7.0 9.2 7.5 4.4 m
1955 23.1 20.8 4.9 11.3 28.9 31.7 26.7 40.7 42.7 58.5 89.2 76.9 38.0
1556 73.6  124.0 118.4 110.7 136.6 116.6 129.1 189.6 173.2 155.3 201.3 192.1 141.7
1957 165.0 130.2 157.4 175.2 164.6 200.7 187.2 158.0 235.8 253.8 210.9 739.4 190.2 M
1958 202.5 164.8 190.7 196.0 175.3 171.5 191.4  200.2 201.2 181.5 152.3 187.8 184.8
1958 217.4  143.1 185.7 163.3 172.0 168.7 149.6  199.6 145.2 111.4 124.0 125.0 159.0
1860 146.3  106.¢ 102.2 122.0 119.6 110.2 121.7  134.1  127.2 82.8 89.6 85.6 112.3
1961 57.9 46.1 53.0 61.4 51.0 77.4 70.2 55.8 63.8 37.7 32.8 38.8 53.9
1862 38.7 50.3 45.6 46.4 43.7 42.0 21.8 21.8 51.3 38.5 26.9 23.2 37.8
1963 19.8 24.4 17.1 29.3 43.0 35.8 18.6  33.2 38.8 35.3 23.4 14.9 27.9
1964 15.3 17.7 16.5 8.6 8.5 9.1 3.1 2.3 4.7 8.1 7.4 15.1 10.2 m
1965 7.5 14.2 11.7 6.8 24.1 15.9 11.¢ 8.9 16.8 20.1 15.8 17.0 15.1
1966 28.2 24 .4 25.3 48.7 45.3 47.7 56.7 51.2 50.2 57.2 57.2 70.4 a7.0
1967 110.9 93.6 111.8 69.5 86.5 67.3 91.5 107.2 76.8 88.2 94.3 126.4 93.8
1968 121.8  111.9 92.2 8l.2 127.2 110.3 36.1 109.3 117.2 t07.7 86.0 109.8 105.9 4 .
1969 104.4  120.5 135.8 106.8 120.0 106.0 96.8 98.0 91.3 95.7 93.5 97.% 105.5
1970 1.5 127.8 102.9 109.5 127.5 106.8 112.5 93.0 99.5 86.6 85.2 83.5 104.5
1871 91.3 79.0 60.7 71.8 57.5 49.8 81.0 61.4 50.2 51.7 63.2 8z2.2 66.5
1872 61.5 88.4 80.1 63.2 80.5 88.0 76.5 76.8 64.0 51.3 41.6 45.3 68.9
1973 43.4 42.9 46.0 57.7 42.4 39.5 23.1 25.5 59.3 30.7 23.9 23.3 38.0
1874 27.8 26.0 21.3 40.3 39.5 36.0 55.8 33.6 40.2 47,1 25.0 20.5 34.5
1975 18.9 11.5 11.5 5.1 9.0 11.4 28.2 39.7 13.9 9.1 19.4 7.8 15.5
1976 8.1 4.3 21.9 18.8 12.4 12.2 1.8 16.4 13.5 20.8 5.2 15.3 1Z.6m
1977 16.4 23.1 8.7 12.9 18.6 38.5 21.4 30.1 44.0 43.8 29.1 43.2 27.5
1978 51.9 83.6 76.5 99.7 82.7 95.1 70.4 58.1 138.2 125.1 97.9  122.7 82.5
1878 166.6 137.5 138.0 101.5 134.4 149.5 159.4 142.2 188.4 186.2 183.3 176.3 155.4 K
1980 159.6 155.0 126.2 164.1 179.9 157.3 136.3 1354 155.0 164.7 147.9 174.4 154.8
1981 114.0 141.3 135.5 156.4 127.5 80.9 143.8 158.7 167.3 162.4 137.5 150.1 140.4
1982 111.2 163.6 153.8 122.0 82.2 110.4 106.1 107.6 118.8 84.7 98.1 127.0 115.9
1983 84.3 51.0 66.5 80.7 99.2 a1.1 82.2 71.8 50.3 55.8 33.3 33.4 66.6
1984 57.0 85.4 83.5 69.7 76.4 46.1 37.4 25.5 15.7 12.0 22.8 18.7 45.9
1885 16.5 15.9 17.2 16.2 27.5 24.2 30.7 11.1 3.8 18.6 16.2 17.3 17.9
1986 2.5 23.2 15.1 18.5 13.7 1.1 18.1 7.4 3.8 35.4 15.2 6.8 13.4
1987 10.4 2.4 14.7 39.6 33.0 7.4 33.0* 38.6* 33.5% B1.1* 40.8* 2B.5* 29.3*

*Preliminary For the yearly means, each "M” marks a sunspot cycle maximum and each "m" a minimum.




Dec 87 H-ALPHA S OLAR FLARES

DECEMBER 1887

NOAA/ Area Measurement

Grp Start Max  End USAF  CMP Dur Imp Obs  Time  Apparent Corr

# Sta Day (UT) (UT) (UT) Lat CMD Region Mo Day (Min} Opt Xray See Type (UT) (1076 Disk) (Sg Deg) Remarks

00CG1 LEAR 02 0517 0517 0523 523 W27 4898 11 30.1 6 SF 3 c i5 F

0002 LEAR 03 0853 0853 0900 N35 E17 4849 12 4.7 7 SF 3 c 37 Fs

0003 RAMY 05 1447 1448 1453 3823 E10 4901 12 6.4 6 SF 3 C 14 F

00C4 PALE 05 1740 1748 174% 3521 EO08 4901 12 8.3 9 SF 2 C 23 F

0005 PALE 05 1742 1752 1753 323 W77 4888 11 29.9 11 SF 2 C 13

0006 LEAR 06 0238 0240 0244 S22 EQ2 4901 12 6.3 5 SF ) 3 ¢ 22 F

0607 08 05505 05524 0604 S22 EQO 4801 12 6.2 14 1N C.3.7 169 3.3 E
LEAR 0B 0350 05352 0609 S22 EQL 4801 12 6.3 19 SFC3.7 3 € 44
PEKG 06 0555 0556 0600 SZZ_WOD 4301 i2 B.2 5 INC 3.7. [ 0556 294 3.3 E

0008 HOLL 06 2312 2317 2324 S$20 W14 4901 12 5.8 12 SF 4 C 17

0008 HOLL 08 1916 1918 1930 S22 W34 4901 12 6.2 14 SF 3 C 13

0010 08 20274 20283 2038 S22 W34 4901 12 6.2 11 SF 14 F
HOLL 08 2027 2028 2038 S21 W33 4901 12 6.3 11 SF 3 C 14 F
PALE 08 2031 2031 2037 522 W34 490% 12 6.2 6 SF 2 C 14 F

0011 LEAR 08 0108 0118 0123 S21 W36 4801 12 6.3 17 SFC 1.1 3 C 20

00i2 HOLL 08 1508 1509 1513 S22 W44 4801 12 6.2 5 SF 3 C 12

003 HCLL 09 1728 1729 1740 S21 W48 4901 12 6.0 12 SF 3 C 15

0014 14 2114 21152 2135 S24 EB3 49408 12 18.7 22 SFC 1.8 50 F
“RAMY 14 2114 2115 2137D 324 E62 4908 12 19.7 230 SF C 1.8 3 c 54 F
HOLL 14 2114 2117 2136 523 E64 4908 12 19.8 22 SFC1.8 3 c 47 F

0015 LEAR 15 0245 0247 0251 S33 EbB9 4808 12 19.8 6 SF 3 C 28

0016 LEAR 15 0914 0915 0922 535 E57 4906 12 1¢2.9 § SFC1.1 3 C il F

0017 LEAR 6 0317 0318 0323 S35 E47 4906 12 18.9 6 SF 3 C 18

0018 LEAR 16 0336 0339 0400 S35 £47 4906 12 18.9 24 SF 3 C ) 42 E

0018 LEAR 16 0437 0439 0442 535 E47 4808 12 19.9 5 §F 3 C 56

002C LEAR 16 0553 0554 0559 $34 E38 4906 12 18.3 § SF 3 C 26

0021 RAMY 16 1527 1531 1546 534 E43 4906 12 20.1 19 S5F 5 C 12

0022 RAMY 16 1615 1620 1837 S35 E42 43086 12 20.0 2l SF 3 C 25

0G23 LEAR 17 0022 0CG22 0030 S33 E37 4906 12 19.9 8 SF 3 C 16 3

0024 LEAR 17 0226 0227 0237 S$34 E32 4906 12 18.6 11 SH 3 C a2 FH

0025 17 0250 02503 0255 533 E43 4906 12 20.5 5 SN 58 1.8 £F
LEAR L7 0250 0250 (255 534 £42 4906 12 20.5 5 §F 3 C 11 F
PEKG 17 0253E 0253 (0255 S32 E44 4808 12 20.6 2D SN P 0253 105 1.8 E

0026 RAWY 17 1437 1438 1451 N2t E72 12 23.1 14 SF 3 C 11

0027 LEAR 18 0207 0208 0210 S35 EO0S 4908 12 18.8% 3 SF 3 C 16

0028 HOLL 21 19:4 19315 1921 521 W9l 4910 12 14.8 7 SF 4 c 26

0029 HOLL 21 1943 1945 1957 S19 W89 4810 12 15.0 i4 SF 4 c 78




H-ALPHA S OLAR FLARES Dec 87
DECEMBER 1987

NOAA/ Area Measurement
Grp Start Max End USAF  CHP Dur Imp Obs Time Apparent Corr
#  Sta Day (UT) (UT) (UT) Lat CMD Region Mo Day (Min) Opt Xray See Type (UT) {1676 Disk) (Sg Deg) Remarks
0031 24 1854 1855 1903 S34 E87 12 31.7 9 SFC 1.2 42
PALE 24 1854 1855 1902 534 £90 01 1.0 8 SFC1l1.2 3 C
HOLL 24 1854 1855 1904 S35 E84 12 31.5 10 SFC 1.2 3 C 42
0032 RAMY 25 1734 1735 1743 532 E59 4912 12 31.2 9 SF 3 C 23 F
0033 25 1803 1803* 1844 532 E71 4912 12 31.4 41 SF C 2.5 25
RAMY 25 1903 1903 1937 $32 F69 4912 12 31.2 34 SFC2.5 3 o 14
PALE 25 1921E 1931 1950 §33 E73 4¢1° 12 31.6 290 SF 3 C 36
0034 RAMY 25 2041 2050 2106 S34 E75 4912 12 31.9 25 SFCz2.2 3 C 16
0035 PALE 25 221BE 2218 2222 534 E76 4912 01 1.0 68 SF 3 C 14
0036 LEAR 26 0024 0024 Q033 $34 E76 4912 01 1.1 89 SF 3 C 18
0037 LEAR 26 0121 0124 0130 S34 E76 4912 a1 1.1 9 SF 3 C 28
0038 LEAR 25 0152 0216 0236 534 E76 4917 01 1.1 44 1IN C 4,86 3 C 53
0039 LEAR 26 0237 0244 0257 534 E76 4912 61 1.2 20 §F 3 C 24
0040 LEAR 26 08654 0655 0700 S34 E76 4912 01 1.3 6 SF 3 C 24
0041 26 0803 0904 0812 S34 E70 4912 12 31.9 9 SF 26
SVTC 26 0903 0904 0908 S33 F71 4912 0 1.0 5 SF 3 C 22
LEAR 26 09063 0904 0815 834 E70 4912 12 31.9 12 SF 3 c 31
0042 26 0928 09282 0932 S32 E74 4812 01 1.2 4 SF 14
LEAR 26 0828 0828 0933 532 E£76 4317 01 1.4 5 §F 3 C 16
SVTO 26 0928 (0930 0832 S31 E71 4912 01 1.0 4 SF 3 C 13
0043 RAMY 26 1804E 1805U 1827 $33 EGS 4917 01 1.0 23D SF M 1.8 2 C 40
0044 26 1940 2016* 2137 534 ES4 4917 12 31.9 117 1N M 1.1 207 FZ
RAMY 26 1935E 2020U 2124 S34 E6B 4912 01 1.1 109D INM 1.1 2 C 178 F
HOLL 26 1940 2015 2122 534 FB2 4912 12 31.8 102 IN M 1.1 3 C 225 IF
PALE 26 20Di89E 2026 2204 S34 EB3 4912 12 31.9 105D 1IN 3 C 218 F
0045 LEAR 27 0107 0107 0113 533 EGZ 4812 01 1.0 6 SF 3 C 20
0046 LEAR 27 0447 (0448 (452 $33 EGD 4912 01 1.0 5 SF 3 C 30
G047 LEAR 27 0714 0718 0732 534 E62 4912 gl 1.2 18 SFC 55 3 C 61 F
0048 RAMY 27 1226 1247 1253 534 EB2 4912 01 1.4 27 SFC1.3 3 C 38
0043 RAMY 27 1324 1325 1330 5S35 E62 4912 DI LI.5 § SFC1.3 3 C 18
0050 SVTQ 27 1420F 1420 14420 $33 E48 4912 12 31.4 22D SF 2 C 30
0051 27 17562 17563 18i8 S33 EBD 4912 01 1.5 22 SNC 3. 36 EF
RAMY 27 1756 1756 1810 $34 E58 4812 01 1.4 14 SFC 3.1 2 C 14 F
HOLL 27 1756 1757 1827 S33 £61 4817 01 1.8 31 SN C 3.% 3 C 43 FE
PALE 27 1758 1758 1818 S33 E60 4917 6l 1.5 20 SN C 3.1 3 C 46 F
0052 27 2129 21331 2220 S34 E58 481p 01 1.3 51 SFC 4.4 53 F
PALE 27 2126E 2133 2225 534 E56 4812 01 1.3 58D SF C 4.4 3 C 56 F
HOLL 27 2123 2134 2216 $33 E55 4812 01 1.3 47 SFC 4.4 3 C 50 F
0053 HOLL 27 2302 2303 2308 S§34 E58 4917 DI 1.8 7 SFC1.1 03 C 15
0054 LEAR 28 0027 0028 0031 $35 E48 4912 12 31.8 4 SF 3 C 27
0055 PALE 28 0148 (149 0153 S35 E57 4912 01 1.8 5 SFL£1.3 3 c 15
0056 LEAR 28 D416 0418 0433 $33 E50 4912 01 1.1 17 SFCtl.8 3 C 37 F




Dec 87 H-ALPHA SOLAR FLARES

DECEMBER 1387

NOAA/ Area Measurement

Grp Start Max End USAF  CHP Dur Imp Obs Time  Apparent Corr

# Sta Day {UT} (UT) (UT) Lat CHD Region Mo Day (Min) Opt Xray See Type (uT) (10-5 Disk) {Sq Deg) Remarks

0057 28 0605 0610 0633 834 E50 4812 901 1.2 28 SN C 7.3 61 F
LEAR 28 D605 0610 0633 534 E51 4912 Dy 1.3 28 SNC7.3 3 C 92 F
SVIO 28 1420F 14230 14420 533 E48 4912 01 01.4 220 SFC 1.4 2 C 30

0058 RAMY 28 1421 1425 1443 S35 E46 4912 01 1.3 22 SNCl.4 3 ¢ 26 F

0059 28 15377 15391 1554 536 ES0 4912 01 1.7 17 SF C 1.1 54 FH
HOLL 28 1537 1540 1500 S35 ES50 4912 01 1.6 23 SFC1.1 3 C 76 K
RAMY 28 1539 1539 1548 836 £49 4812 Q1 1.6 g9 SFC1l.t 3 C 31 F

0060 28 1658 1659 1718 834 E44 4912 0 1.2 17 SF 12
RAMY 28 1559 1659 1710 534 E41 4912 01 1.0 il SF 3 C 11
HOLL 28 1659 1B59 1721 533 E45 4912 01 1.4 22 SF 3 ¢ i3

0061 28 1722* 1742* 1757 S34 E48 4912 01 1.5 35 SF 19 FH
HOLL 28 1722 1742 1746 534 E49 4912 0] 1.6 24 SF 4 C 16 F
PALE 28 1753 1754 1759 533 €45 4912 01 1.3 6 SF 2 ¢ 15 FH
HOLL 28 1753 1801 1806 534 E49 4812 01 1.6 13 SF 3 C 27

0062 PALE 28 1818 1815 1825 §34 E45 4912 01 1.3 7 SF 3 C il

0063 28 18312 18361 1851 S34 E46 4812 01 1.4 20 SN C 1.l k1 F
PALE 28 183% 1836 1854 634 E45 492 01 1.3 23 sNC1l.1 3 C 33 F
HOLL 28 1833 1837 1848 534 E46 4912 01 1.4 15 §Fc1.1 3 C 38

0084 HOLL 28 2308 2326 2335 6§34 E43 4812 01 1.4 27 SF 3 C 22

0065 LEAR 29 D708 0709 0732 S33 E37 4912 01 1.2 24 SF 3 ¢ z1 E

0066 RAMY 29 1630 1840 1858 S34 E33 49t2 0@ 1.1 28 SF 4 C 25 FH

0067 PALE 28 185C 1951 2002 S36 E35 4912 01 1.6 12 GF 3 ¢ 23

0068 PALE 29 2211 2212 2218 534 E28 4912 0r 1.1 5 SF 3 C 25

0069 29 2246* 2248* 2258 5§33 E29 4812 01 1.2 12 65F 18 F
PALE 29 2246 2248 2250 $33 E29 4912 01 1.2 4 SF 3 C 21 F
PALE 28 2258 2301 2305 S33 E29 4912 01 1.3 7 SF 3 ¢ il

0070 29 23211 2322* 2352 $34 E32 4812 01 1.5 3% SF L 1.7 80 F
PALE 29 2321 2332 2351 S33 E29 4912 0% 1.3 30 SFC1.7 3 C 82 F
LEAR 28 2322 2322 2353 536 E34 491z 01 1.7 31 sFC1.7 3 C 37 F

0071 LEAR 30 0142 0149 0220 536 E32 4912 01 1.6 38 1FC4.1 3 C 1586 FU

0072 PALE 30 0213£ 0231 02379 $33 £27 4912 01 1.2 24D SF 3 C 33 F

0073 RAMY 30 1500 1500 1517 S36 E27 4912 01 1.8 17 GF 3 ¢ 14

0074 RAMY 30 1508 1510 1528 $35 W43 4815 12 27.2 20 sNcCci.0 3 C 44

0075 HOLL 30 1623 1633 1636 S33 E23 4932 01 1.5 13 SF 3 C 17

0076 LEAR 31 0231 0232 0237 S33 Ei4 4812 01 1.2 & SF 3 € 88 EU

6077 31 2154 2158 2205 S36 E10 4912 01 1.7 i1 SF i4 FH
PALE 31 2Z153E 21550 22080 $36 E10 4812 01 1.7 15D SF 2 C 14 FH
HOLL 31 2i54 2156 2205 536 E1¢ 4912 01 1.7 11 SF 3 C 14 FH

0078 HOLL 31 2313E 2320U 2328D 536 E08 4812 01 1.6 15D &F 3 £ 96 F
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INTERVALS OF NO FLARE PATROL OBSERVATION Dec 87
FOR PRECEDING SOLAR FLARE TABLE

DECEMBER 1987
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Times of no flare patrol, shown here as shaded areas, combine reports from the
observatories Tisted below. Portions of a panel completely shaded mark dates
and times of no patrol of any kind, that is, of neither visual nor cinemato-
graphic; portions of a panel with only the bottom half shaded mark times of
strictly visual patrol.

Holloman Istanbul Learmonth Peking San Vito
Palehua Ramey Urumgi
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FAST-WEST SOLAR SCANS
DECEMBER 1887

TOYOKRWA . JAPAN 3 CM
FAN BEAM WITH 1.1 MINUTES OF ARC

DATE TOTAL FLUX 278 276 3 27%

1 2
E W |

e L —t

)< OPTICAL DISK 0239 UT 0240 UT 0240 UT
TINE UT

4 275

276 2718 7 275

\

—t L -

0240 UT 0241 UT 0241 UT 0242 UT
8 275

5)
P T~ T~ ] T

276 280 11 281

10
0242 UT 0242 UT 0243 UT 0243 UT

12 285

\ -

285 280 280

|

14 15
) T~ T Ve
0244 UT 0z44 UT 0245 UT 0245 UT
16 2718

/ Y

278 278 278

i8 19
Ve T~ | > [T

0246 UT 0246 UT 0247 UT 0247 UT
20 276

\

276 22 276 23 276

|

Vo = I S e SR B =

0248 Ul 0248 UT 0248 UT 0249 UT

285 28 289 295

27
A I S A B SR B

0250 UT 0250 UT 0251 UT 0251 UT
28 288

0252 U7 D252 UT 0253 UT 0253 U°T

v,
(/ o
:

283 30 287 31 281

3

-




EAST -~ WEST SOLAR SCANS

DECEMBER

ALGONQUIN RADIO OBSERVATORY

01

CANADA

0.1 f\ ’ j

05

17:

1

88.4 1i

17

3

09
94-.0i ' i\

13

84.0 '

Vil wt

17

<1
83.7

17:

17

17

17:14

5

6

&

95.2 i’ ii

02

89.0 if' j

7 2

06
88.3 ,/:

17: 3

17:13

17:15

1987

19
Dec 87

10.7 em

Fan Beam with 1.5 minutes of are

E —
03

B8.3 i\l

17: 2

07
87.9 j } i\

17: 4

i1

Ll

17:' 5

15
895.0

17: 7

19

17: 9

23
91.2

27
104.8

31
103.

W Resolution

04

87.6 }

17: 2
08 ?
81.4

17: 4
12

17: &

16
96.4
17: 8
20
89.8
17:10
24

92.9

28
106.0

S N
17:14

D AT‘E ESTIMATED
TOTAL FLUX | JUET SUN
E W

+=PHOTOSPHERE —
TIME U.T.
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Fleurs, Australia
Estimated Quiet Sun Level
Cold Sky Level

EAST-WEST

SOLAR

DECEMBER 1987

01 02 03 04

E - - - ’7‘j
0146 UT 0146 UT 0146 YT

07 08 09 10

¢ L 4 il
0148 UT 0148 UT 0143 UT

13 1% 15

E : ——
0151 UT 0151 UT 0152 UT

SCANS
21 cm
Fan-Beam with 2 minutes of arc
E-W Resolution
05 06
4 41 AL
0147 UT 0147 UT 0148 UT
11 12
0159 UT 0150 UT 0150 UT

NO DATA t6-31 DECEMBER 1987
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SOLAR INTERFEROMETRIC OBSERVATIONS Dec 87
Nancay DECEMBER 1987 164 MHz
Day
] J
5 i
10 ’
15 — ) II
- [
n .i!ll !
25 ill g 2
EISARSURS
| | it
. 1 M S
- ; ACTIVITY
i 3l8 5
-8,
30 d
- 14“




SOLAR RADIO EMISSIOH
SELECTED FIXED FREQUENCY EVENTS

DECEMBER 1987

Flux Density

Day Freq Sta Type
08 2695 SGMR 48 C
12 2800 OTTA 24 R

2800 OTTA 3 s
15 8800 SVTO 8 §
2695 SVTO 8 s
8800 SVTO 8 S
2800 OTTA 22 GRF
i6 2800 OTTA 22 GRF
17 8800 LEAR 8 §
2695 LEAR 8 §
25 2800 OTTA 28 PRE
2800 OTTA 4 S/F
2895 PALE 20 GRF
2800 OTTA 30 PBI
26 2800 OTTA 22 GRF
2800 OTTA 45 C
2695 PALE 48 C
8800 PALE 48 ¢
2695 SGMR 48 C
8800 SGMR 4 S/F
2695 PALE 4 S§/F
27 8800 PALE 8 §
28 2695 LEAR 8 S
8800 LEAR 8 S
29 2895 LEAR g s
2800 OTTA 22 GRF
30 2800 OTTA 28 PRE
2800 0TTA 46 C
2695 SGMR 8 5
2695 SVT0 4 S§/F
2800 OTTA 30 PBI
2800 OTTA 22 GRF

Time of

Start Max imum
(Ut} (uT)

1309.0 1314.0
1635.0 1750.0
1635.5 1636.5
0853.0
0853.0 0853.0
0853.0 0853.0
1530.0 1640.0
1600.40 1615.0
0226.0 0226.0
0226.0 nz27.0
1605.0 1736.0
1736.0 1745.0
1744.0 1745.0
1752.0 1752.0
1430.0 1757.0
1941.0 2026.0
1948.0 2004.0
1952.0 2004.0
1854.0 2004.0
2000.0 2000.0
2037.0 2039.0
1756.0 1756.0
(609.0 0609.0
0609.0 0609.0
0706.0 0707.0
1700.0 1934.0
1423.5 1424.0
1424.0 1428.6
1426.0 1426.0
1426.0 1426.0
1430.0 1430.0
1447.0 15006.0

Duration Peak Hean
(Min) (10722 w/m? Hz)
120.0

400.00 6.5
6.0 4.7 2.5
1.0 10.0
1.0 33.0
1.0 1.0
260.0 3.1
140.0D 4.3
2.0 1.0
2.0 i3.0
81.0 5.0 2.3
9.0 19.5 13.6
1.0 13.0
12.0
310.¢ 13.0
108.0 86.0 60.0
40.0 170.0
35.0 1.0
17.0 14G.0
3.0 17.0
3.0 75.0
1.0 41.0
2.0 38.0
1.0 45.0
1.0 20.0
6.9
2.0 2.8 1.4
6.0 19.4 13.0
2.0 19.0
3.0 15.0
150.0 3.5
50.0 9.3

QL=5
QL=5
QL=5

TYP=3
TYP=3
TYP=3

TYP=3
TYP=3

TYP=2

QL=5
QL=1
QL=5
GL=5
QL=5

§1=2
s1=2
§T=2
5T=2
57=2

TYP=8
TYP=8
TYP=8
TYP=3
TYP=5
QL §7=2 TYP=3
QL=5
Gt=5

§T=2
§T=2

TYP=3
1YP=3

ST=2 TYP=3

TYP=3
TYP=3

Reports are received routinely from the following observatories:
PALE = Palehua

LEAR = Learmonth

Explanation of Type Code:

1 Simple 1 7 Minor +

2 Simple 1F 8 Spike

3 Simple 2 20 Simple 3

4 Simple 2F 21 Simple 3A
5 Simple 22 Simple 3F
6 Minor 23 Simple 3AF

1A Simple 1A

3A Simple 2A
21A Simple 3A GRF
2A Simple 1AF

RSTH Site Information

44
40

QTTA = Ottawa

24
25
26
27
28
29

Rise

Rise A

Fall

Rise and Fall
Precusor

Post Burst Increase

Simple 2AF
Rise Only

40F Rise Only F

4p

Post Rise

3o
31
33
40
41
42

P
P

G
)

2APF
164
260
26F

ost Burst Increase A
ost Burst Decrease

Absorption
Fluctuation

roup of Bursts
eries of Bursts

Post Rise F
Fall A

Fall Only
Falt F

solar radic data are periodically adjusted to several world standard stations.

include:

Japan 9400, 3750, 2000 and 1000 MHz.

agamore Hii}
an Vito

W N

43
44
45
46
47
48

Onset of Noise Storm
Noise Storm in Progress
Comp lex

Compliex F

Great Burst

Major

27F Rise and Fail F

27AF Rise and Fall AF

31A Post Burst Decrease A
32A Absorption A

Beginning in April 1886, the RSTK sites LEAR, PALE, SGMR, and SVTD fixed frequency

These world standard stations

Kislovedsk, USSR 15,500 MHz; Ottawa, Canada 2800 MHz; Hiraiso, Japan 500 and 200 MHz; and Toyokawa,
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Dec 87 STANFORD MEAN SOLAR MAGNETIC FIELD (MICROTESLA)
1987

Day dan Feb Mar Apr May dun Jul Aug Sep Oct Nov Dec
1 1 10 14 2 Il 39 12 -3

2 11 17 3 20 43 -3 -4 -20

3 8 11 12 26 27 -16 -3 ~19 2
4 8 13 5 23 33 14 -19 -17 -24

5 b 10 10 0 27 33 4 -31 -28

6 . 14 9 2 3 24 32 -10 . =35 -10

7 9 16 . -5 . 29 17 -16 -49 -28 -12

8 . 15 14 -14 6 38 2 -29 . -24 .

9 12 . 15 -13 6 31 -10  -37 ~50 ~20 ~28

10 13 . -12 5 8 -13  -38 -39 -16 -28

11 16 10 10 ~5 20 -8 -19  -36 -24 -6 -20 .
i2 . . . 5 17 -17 -29  -43 -18 -3 . 19
13 20 14 10 18 5 -19 -24  -32 ~10 6 .
14 25 8 23 30 -6 =21 -22 . -1 7 4

15 23 7 18 30 ~4 -21 - ~-18  -19 4 -11 5

16 17 15 22 25 2 -16 -15 -7 -1 -9 . .
17 13 13 22 19 4 -12 -9 2 -5 -10 . 22
18 11 11 17 13 3 -16 4 6 -5 -6 . 30
15 i5 i2 13 6 4 -6 9 3 -8 5 18 .
20 11 11 7 2 7 9 11 -13 . b . 20
21 -6 . -1 -3 . 13 7 =15 ~10 9 | 21 .
22 -4 2 1 -2 19 12 11 -18 -5 12 30 ~10
23 9 2 -3 1 21 7 -5 =22 7 23 3 -17
24 5 Z 2 . 7 =12 -25 14 25 ~-10 -18
25 7 4 0 6 3 11 -11 -18 19 21 . -1
26 3 8 8 b ~10 -2 21 23 4 -3
27 4 -3 10 8 -1 -10 12 22 4

28 3 6 -2 12 4 -5 26 20

29 5 -1 12 17 -1 -10 33 15 15 -5

30 -2 7 12 16 5 6 22 5 2 24
31 5 12 4 27 16 4 24

Dot symbol indicates no déta available for the day.
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CONTERNTS
Prompt Reports DATA FOR NOVEMBER 1987 Number 521  Part I

SOLAR ACTIVE REGIONS Page

Solar Synoptic Charts . . . . . . . . . . . . . . . . .. ... .. 26-31

Daily Activity Solar Maps . . . . . . . . . . v . o v v 32-61

Calcium Plage Regions/Calcium Plage Index (Unavailable)

sunspot Groups. . . . .. oL oL L L L L 62-70
SUDDEN IONOSPHERIC DISTURBANCES. . . . . . . . . . . . . . . . . . ... 71-72
PIONEER XII INTERPLANETARY MAGNETIC FIELD MAGNITUDES

(Unavailable at time of publication.)
SOLAR RADIO SPECTRAL OBSERVATIONS. . . . . . . . . . . . . . . . .. .. 73-81
COSMIC RAY MEASUREMENTS BY NEUTRON MONITOR

Daily Counting Rates. . . . . . . . . . . . .. . . ... . .. ... 82

Chart of Variations . . . . . . . . . . . .. ... ... ... .. 83-85

GEOMAGNETIC INDICES

Geomagnetic Activity Indices. . . . . . . . . . .. . ... .. ... 86
Daily Average Ap. . . . . . . . . . .. ... g7
Chart of Kp by 27-day Retation. . . . . . . . . . . .. .. ... .. 88
Graph and Table of aa index (1945-present). . . . . . . . . . . . .. 89

Provisional Values of Hourly Equatorial Dst
(Unavailable at time of publication.)

Principal Magnetic Storms . . . . . . . . . . . . .. .. . ... . 90
Sudden Commencements/Solar Flare Effects
(Unavailable at time of publication.)

RADIO PROPAGATION INDICES
Quality Indices on Paths to Germany . . . . . . . . . . . . . . ... 91
Field Strength Diagram - North Atlantic Path. . . . . . . . . . . .. - 92-93
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H-ALPHA SYNOPTIC CHART for Rotation 1795 not received in time for publication.
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Nov 87
SHADED H-ALPHA SOLAR SYNOPTIC CHARTS

Carrington Rot. 1792-1794 9 Aug to 30 Oct 1987

boy 248 230

[]= Positive Polarity B = Negative Polarity
Heliographic Longitude

= 10830 Coronal Hole Estimate : X-Ray Flares > M}
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Nov 87 SUNSPOT GROUPS
(ORDERED BY CENTRAL MERIDIAN PASSAGE DATE)

NOVEMBER 1987

NOAA/ Mt Observation Corrected Long.

USAF  Wilson Time CMP Max  Mag Spot Area Spot Extent
Group Group Sta Mo Day (UT) Lat CMD Mo Day H Class Class (1076 yemi) Count (Deg) Qual
4878 RAMY 10 26 1400 S19 E69 10 31.8 A AX 20 1 1 4

4878 244865 MWIL 10 26 1500 520 E68 10 31.8 3 (AP}

4878 HOLL 10 26 1522 $19 E68 10 31.8 A X 10 1 1 3
4878 PALE 10 26 1815 S21 EB7 10 31.9 A AX 1 3
4878 LEAR 10 27 0050 S21 E64 10 31.9 B BX0O 10 3 5 4
4878 CULG 10 27 0515 §22 E59 10 31.7 B BXO 20 2 2 3
4878 SVT0 10 27 0925 S21 EBS 10 31.9 B BXO 30 7 5 4
4878 BOUL 10 27 1453 S21 E52 10 31.6 B BX0O 40 4 5 2
4878 HOLL 10 27 1535 $20 E55 10 31.8 B BX0O 40 4 6 4
4878 PALE 10 27 1845 S21 E53 10 31.8 B BX0 30 5 8 3
4878 LEAR 10 28 0015 S21 ES51 10 31.9 B CRO 30 5 4 3
4878 CULG 10 28 0450 §23 E45 10 31.7 B BX0 50 5 3 4
4878 SVTO 10 28 0845 S21 E45 10 31.8 B DSO 60 8 8 3
4878 RAMY 10 28 1425 S19 E43 10 31.9 B BXO 30 8 8 1
4878 BOUL 10 28 1540 $20 E42 10 31.9 B CSO 90 5 7 1
4878 HOLL 10 28 1800 18 E41 10 31.9 B CRO 30 8 8 3
4878 LEAR 10 29 0034 S21 E37 10 31.9 B BX0 10 4 8 3
4878 CULG 10 29 0430 S22 £E38 11 1.1 A AX 20 2 2 2
4878 SVTO 10 29 0917 S22 E36 11 1.1 B CAO 40 9 10 2
4878 RAMY 10 29 1520 S18 E28 10 31.8 B CRO 40 7 9 1
4878 BOUL 10 29 1540 S19 E27 10 31.7 B BXI 180 15 9 3
4878 PALE 10 29 1738 Sz1 E27 10 31.8 B BXO 60 13 9 4
4878 LEAR 10 30 0020 $20 E23 10 31.8 B CRO 20 9 10 3
4878 CULG 10 30 0430 S22 E18 10 31.6 B bSO 80 12 10 3
4878 SVT0 10 30 1150 $22 EL5 10 31.6 B CAQ 30 8 7 1
4878 RAMY 10 30 1340 S20 EL7 10 31.9 B BX1 30 14 9 3
4878 HOLL 10 30 1515 $20 EL15 10 31.8 B CSO 20 9 8 3
4878 24465 MWIL 10 30 1530 $21 EL5 10 31.8 3 (B )

4878 PALE 10 30 1807 $20 E15 10 31.9 B BX0 10 9 10 3
4878 LEAR 10 31 0015 Sz21 £l1 10 31.8 B BXO 10 10 8 3
4878 CULG 10 31 0430 $22 EO0B 10 31.6 B CRO 30 5 7 3
4878 SVTO 10 31 0851 S23 EO7 10 31.9 B CKQO 10 8 8 3
4878 RAMY 10 31 1225 S20 EO5 10 31.9 B BX0 20 8 9 3
4878 PALE 10 31 2015 S21 EQ2 11 1.0 B BX0 10 9 9 2
4878 LEAR 11 01 0110 S20 W02 10 31.9 B BX0 10 7 7 3
4878 CULG 11 01 0515 S21 W05 10 31.8 B BX0 30 3 5 3
4878 SVTO 11 01 1035 S21 Wo7 10 31.9 B BXO 10 9 5 2
4878 RAMY 11 01 1245 $21 W08 10 31.9 B BX0 20 8 6 3
4878 BOUL 11 01 1600 $20 Wit 10 31.8 B BXO 20 11 8 3
4878 PALE 11 01 1905 S20 W13 10 31.8 B BX0 10 7 6 3
4878 HOLL 11 01 2110 S19 Wi4 10 31.8 B BX0 10 4 6 3
4878 LEAR 11 02 0015 §20 W15 10 31.9 B BXO 10 5 ) 3
4878 CULG 11 02 0455 $20 W22 10 31.5 A AX 10 1 1 3
4878 SYTO 11 02 0740 S21 W18 10 31.9 B CS0O 20 4 6 3
4878 RAMY 11 02 1504 S§21 W20 11 1.1 B BX0 10 3 2 3
4878 HOLL 11 02 1607 S21 W23 10 31.9 B BX0 10 7 8 3
4878 BOUL 11 02 1728 S19 w22 11 1.0 A AX 20 2 2 1
4878 PALE 11 02 1950 S21 W23 11 1.1 B BX0 10 2 2 2
4878 LEAR 11 03 0020 S20 W26 11 1.0 A AX 10 1 1 3
4878 BOUL 11 03 1444 520 W33 11 1.1 A AX 10 2 2 1
4878 24465 MWIL 11 03 1530 S21 W36 10 31.9 3 (AP)

4878 HOLL 11 03 1613 S21 W37 10 31.8 B BX0 10 5 7 2
4878 PALE 11 03 1820 S22 W38 10 31.8 B BX0 10 4 8 3
4878A RAMY 11 06 1529 NO7 W31 11 4.3 B BX0 10 2 1 2
4885 24469 MWIL 11 06 1515 N31 W06 11 6.2 2 (AP)

4885 RAMY 11 0B 15289 31 W07 11 6.1 B BX0O 10 2 1 2
4885 HOLL 11 06 1550 N32 W07 11 6.1 B BX0 10 3 3 4
4885 PALE 11 06 1910 N33 W07 11 6.2 B BX0 3 4 3
4885 LEAR 11 07 0007 N32 W10 11 6.2 B BX0 10 5 3 3
4885 SVTO 11 08 0920 N32 W28 11 6.1 B BX0O 10 4 4 3
4885 RAMY 11 08 1402 N31 W32 11 6.0 B BXO 20 8 3 3
4885 BOUL 11 08 1515 N30 W32 11 6.1 B BXO 30 5 5 2
4885 24469 MWIL 11 08 1530 N33 W30 11 6.3 4 (B )

4885 HOLL 11 08 1611 N31 W32 11 6.1 B BX0 10 5 4 3
4885 Cute 11 10 0430 N33 W51 11 6.1 A AX 10 2 2 1
4885 RAMY 11 10 1345 N29 W58 11 6.0 A AX 10 3 2 4
4885 24469 MWIL 11 10 1430 N30 W58 11 6.0 5 (AP)




SUNSPOYT GROUPS

{ORDERED BY CENTRAL MERIDIAN PASSAGE DATE)

NHOVEMBER 1987

NOAA/ Mt Observation
USAF  Wilson Time
Group  Group Sta Mo Day (UT)
4885 BOUL 11 10 1447
4885 HOLL 11 10 1545
4885 PALE 11 10 1812
4885 LEAR 11 11 0039
4885 RAMY 11 11 1345
4885 24489 MWIL 11 11 1500
4885 BOUL 11 11 15238
4885 HOLL 11 1% 1620
4885 PALE 11 11 1i8le¢
4885 LEAR 11 12 0007
4885 CULG il 12 0300
4885 SVTo 11 12 0825
. 4885 RAMY 11 12 1408
4885 24459 MWIL 11 12 1545
4885 BOUL 11 12 1850
4885 HOLL 11 12 1815
4885 PALE 11 12 1815
4882 RAMY 11 01 1245
4882 HOLL 11 01 2110
4882 LEAR 11 Q02 0015
4882 SVTO 11 02 0740
4882 RAMY 1% 02 1504
4882 HOLL 11 02 1607
4882 BOUL 11 D2 1728
4882 PALE 11 02z 1950
4882 LEAR 11 03 0020
4882 CULG 11 063 0430
4882 BOUL 11 03 1444
4882 24467 MWIL, 11 03 1530
4882 HOLL 11 03 1613
4882 PALE 11 03 1820
4882 LEAR 11 04 0006
4882 CULG 11 04 0410
4882 SVTO 11 04 0658
4882 RAMY 11 04 1415
4882 BOUL 11 04 145)
4882 HOLL 11 04 1515
4882 PALE 11 04 1813
4882 LEAR 11 05 0©130
4882 CULG 11 05 0450
4882 S¥TG 11 05 0730
4882 RAMY 11 05 1323
4882 BOUL 11 05 1540
4882 PALE 11 05 1902
4882 LEAR Il 08 Q104
4882 LEAR 11 07 9007
4882 24487 MWIL 11 07 1500
4882A CULG 11 06 0415
4883 PALE 11 01 1905
4883 CBLG 11 92 0455
4883 RAMY 11 Q2 1504
4883 HOLL 11 02 1607
4883 BOUL 11 02 1728
4883 PALE 11 02 1850
4883 LEAR 1t 03 Q020
4883 CULG 11 03 0430
4883 BOUL 11 03 1444
4883 24468 MWIL i1 03 1530
4883 HOLL 11 03 1813
4883 PALE 11 03 1820
4883 LEAR 11 04 000B
4883 CULG 11 04 0410
4883 SVIo 11 04 Q859
4883 RAMY 11 04 1415
4883 BOUL 11 04 1451
4883 HoOLL 11 04 1515
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Nov 87 SUNSPOT GROUPS
{ORDERED BY CENTRAL MERIDIAN PASSAGE DATE)
NOVEMBER 1987
NOAA/ Mt Observatiaon Corrected Long.

USAF  Wilson Time CHP Max  Mag Spot Area Spot Extent
Group  Group Sta Mo Day (UT) Lat CHMD  Mec Day H Class Class (306 yemi) Count (Deg) Qual
4883 PALE 11 04 1813 S22 E43 11 8.1 B DSI 990 13 8 3
4883 LEAR 11 05 90130 $23 E39 i1 B.1 B pso 150 9 ] 3
4883 CULG 11 05 0450 §23 E33 11 7.7 B Dso 140 5 7 2
4883 SVTG 11 05 0730 522 E35 11 8.0 B 0sa 100 9 7 2
4883 RAMY 11 05 1323 §22 E33 11 8.1 B Dsi 116 14 8 4
4883 BOUL 11 Q05 154¢C S22 EZ8 11 7.8 B CsOo 180 11 8 2
4883 PALE 11 05 1902 §2¢2 EZ27 11 7.9 B DSO 100 7 & 3
4883 LEAR 1: 0B 0104 S21 E2B 11 8.0 B CAO 40 8 B 3
4883 CULG 11 0B 0415 §23 Ez2 il 7.8 B bso 70 3 ] 2
4883 SVTO 11 06 0650 S25 E22 i1 8.0 8 GBSO 30 1D 8 3

4883 24468 MWIL 11 068 1515 522 EL8 11 8.¢ 5 (8P)

4883 RAMY 11 06 1528 $22 £18 11 8.0 B Cso 100 7 7 2
4883 HOLL 11 06 1550 22 E17 131 8.0 B Dso 70 8 9 4
4883 gout 11 08 1730 S21 EiS 11 7.9 B Dso 110 4 8 1
4883 PALE 11 08 1810 S22 E15 11 7.9 B nso 50 7 8 3
4883 LEAR 11 ©7 Q007 S21 E13 11 8.0 A AX 10 2 1 3
4883 CULG 31 07 0436 S22 EO7 11 7.7 B C56 70 4 7 1
4883 S¥T0 11 o7 0915 522 EL10 11 8.1 B Cs0 S0 g 8 3
4883 RAMY 11 07 1425 S22 EO7 11 8.1 B Cso 80 5 7 3
4883 24468 MWIL 13 07 1500 S22 EO04 t1 7.9 5 (BP}

4883 HGLL 11 07 1532 S22 EO5 il 8.0 B £so 70 4 8 3
4883 BoUL 11 07 1537 522 E04 11 7.8 B Cso 100 4 8 ]
4883 PALE 11 07 1810 S22 E04 11 8.1 B CSOo 64 & 9 2
4883 LEAR 11 08 Q023 523 EO03 11 8.2 B CS0 50 4 13 2
4883 CULG 11 08 0500 S25 W03 11 8.0 B Cso 80 4 13 3
4883 SVio 11 ¢8 Q%20 523 Wol 11 8.3 B ESO ac 3 15 3
4883 RAMY 1 G8 1402 522 W03 11 8.4 B CAC 80 6 14 3
4883 BOUL 11 08 1515 521 W08 11 7.9 B Cse S0 z 5 2
4883 24488 MWIL 11 08 1530 S22 Wl1e 11 7.9 5 {BP)

4883 HOLL 11 08 1611 $22 Woe 11 8.0 B Cs0 50 2 4 3
4883 PALE 131 08 2003 S24 Wo8 11 8.1 8 €50 80 4 14 1
4883 LEAR 11 09 0047 523 WS il 8.3 B {50 30 5 15 Z
4883 RAMY 11 09 1227 S22 W20 11 8.C B CAQD 70 4 4 3
4883 24468 MWIL 11 0% 1430 24 w23 11 7.8 5 {AP)

4883 BOLL 11 09 1444 522 W22 11 7.9 B Cs0 70 4 4 1
4883 HOLL 11 09 1549 522 W2z 11 8.0 B C5& 50 3 3 3
4883 PALE 11 08 1740 523 W25 11 7.8 B Ccso 50 3 4 3
4883 CULe 11 10 0430 522 W28 11 8.0 B Cso 50 2 9 1
4883 SVTG 11 1¢ 0911 $23 W33 11 7.8 A HR 1 1 2
4883 RAMY 11 10 1345 §23 W35 11 7.9 A KR 20 3 2 4
4883 24468 MWIL 11 10 1430 §22 W36 i1 7.8 5 (AP)

4883 BOUL 11 10 1447 $21 W3s 11 7.8 A AX 10 2 i 1
4883 HOLL 11 10 1545 S22 W38 11 7.9 A HS 30 4 2 4
4883 PALE 11 10 1812 S23 W4l i1 7.6 A HS 30 2 1 3
4883 LEAR 11 :1 Q039 523 W4l 11 7.8 A AX 10 1 1 3
4883 RAMY E1 11 1345 524 W48 i1 7.8 A AX 1 1 4
4883 24468 MWIL 11 11 1500 522 W49 11 7.8 3 {AP)

4883 HOLL 11 1% 1620 $21 W51 11 7.8 A AX 190 1 1 3
4883 PALE 1% 11 1810 S22 V52 11 7.8 A AX 1 3
4883 LEAR 11 12 00907 S72 WhH4 il 7.8 A AX 10 1 1 3
4888 BOUL 11 08 1515 §25 EOL 11 8.7 B BXG 20 3 4 2
4888 24473 MWIL 11 08 1530 526 ECL 11 8.7 3 (8 )

4888 HOLL 11 C8& 1611 526 EO1 11 8.7 B BXO 10 3 4 3
4888 RAMY 11 09 1227 525 W10 i1 8.7 B BX0 19 3 4 3
4888 24473 MWIL 11 09 1430 526 W13 11 8.8 2 (B}

4888 BOUL 11 08 1444 S25 Wli 11 8.8 B BXO i0 3 4 1
4888 HOLL 11 09 1549 S27 Wiz 11 8.7 8 BX0 10 3 4 3
4888 PALE 11 09 1740 S27 W13 11 8.7 B BX0 16 3 4 3
4888 RAMY 11 10 1345 S27 W26 il 8.5 A AX 1 1 4
4884 RAMY 11 04 1415 K18 E77 11 10.4 A AX 10 1 1 3
4884 HOLL 11 04 1515 N17 E75 13 10.3 A AX 10 1 i 4
4884 PALE 11 04 1813 H18 E75 11 1¢.5 A AX 19 1 3
4884 LEAR 11 G5 0130 N15 E68 il 10.2 B BX0 20 2 6 3
4884 RAMY 11 05 1323 NiB ESB 11 9.9 A AX 1 1 4
4884 BOUL 11 05 1540 N15 £586 11 8.9 A AX 20 j i 2
4884 SYTO 11 06 0650 N1% EA8 11 9.8 A AX 2 3
4884 24470 MWIL 11 06 1515 N16 E43 11 9.9 3 (B }




SUNSPOT GROUPS Nov 87

(ORDERED BY CENTRAL MERIDIAN PASSAGE DATE)
NOVEMBER 1987

NGAA/ Mt Observation Corrected Leng.

USAF  Wilson Time CHp Max  Mag Spot Area Spot Extent
Group Group Sta  Me Day (UT) Lat CHD Mo Day H Class Class {15-6 Hemi) Count (Deg) Qual
4884 HOLL 11 06 1550 H17 £45 11 10.1 B BX0 10 3 3 4
4884 BOUL 11 06 1730 NiB E4F 11 9.8 A HS 20 1 1 1
4884 PALE 11 06 1910 N15 E43 11 10.9 B CRO 10 4 4 3
4884 LEAR 11 07 (0007 Ni5 E39 11 9.9 A AX 10 2 1 3
4884 CULG 11 07 0438 NIl E36B 11 9.9 A AX 10 2 1 1
4884 SYTG 11 07 0915 Ni6 E34 11 10.0 B BXO 10 5 3 3
4884 RAMY 11 07 1425 Ni7 E3L 11 9.8 B BXQ 30 6 3 3

4884 24470 MWIL 11 07 1500 16 E30 11 8.9 3 (BP}

4884 HOLL 11 07 1532 N16 E3D 11 9.9 B BX0 10 8 4 3
4884 BOUL 11 07 1537 H17 E28 11 9.8 A AX i0 4 2 1
4884 PALE 11 07 1810 N17 E27 11 9.8 B BX0 20 5 3 2
4884 LEAR 11 08 Q023 H17 EZ24 11 9.8 A AX i0 2 2 2
4884 SVT0 11 08 0920 WM17 E19 1: 9.8 A AX 2 2 3
4884 RAMY 11 08 1402 N18 E15 13 8.7 A AX 1 1 3
4884 24470 MWIL 11 08 1530 16 Ei4 11 8.7 2 (AP)

4884 RAMY 11 Q9 1227 N18 EOB 11 10.0 B BX0 id 7 2 3
4884 24470 MWIL 11 09 1430 N17 E03 1t 9.8 4 (B )

4884 BOLL 11 09 1444 N17 EQ3 11 9.8 A AX 20 3 2 1
4884 HOLL 11 09 1549 N16 EO3 11 8.9 A AX 19 4 3 3
4884 PALE 11 09 1740 N17 EO3 11 10.0 B BX0 10 3 3 3
4884 SVi0 11 10 0911 N18 WOy 1t 8.8 A AX 1 1 2
4884 RAMY 11 10 1345 N15 Wiz 11 9.7 A AX 1 1 4
4884 24470 MMIL 11 10 1430 N15 WI3 11 8.8 3 (AP)

4884 HOLL 11 10 1545 Ni5 Wi3 11 8.7 A AX 1 1 4
4884 PALE 11 10 1812 N19 W13 11 9.8 A AX 10 1 3
4887 RAMY 11 07 1425 $18 E35 11 10.3 A AX 10 1 1 3
4887 24472 MWIL 11 07 1500 S$20 E34 11 10.2 3 {AF)

4887 HOLL 11 07 1532 S19 E34 1t 10.2 A AX 1 1 3
4887 BOUL 11 07 1537 51¢ E32 1t 10.1 A AX 10 1 1 1
4887 PALE 11 07 1810 S20 E30 1! 10.0 B BX0 10 2 2 4
4887 LEAR 11 08 0023 518 E28 11 10.1 A AX 10 2 2 2
4887 CULG 11 08 0500 S23 E23 1l 10.0 B BX0 10 2 1 3
4887 SVi0 11 08 0820 s20 E25 11 10.3 B BX0 i0 3 2 3
4887 RAMY 11 08 1402 S19 E22 11 10.3 B BX0 10 5 2 3
4887 BOUL 11 08 1515 S1% E19 1t 10.1 A AX 10 4 3 2
4887 24472 MWIL 11 08 153D S21 E21 11 10.3 3 (AF)

4889 SVI0 11 08 0920 W17 ES0 1t 14.5 A AR 30 1 3
4889 RAMY 11 08 1402 N1S E78 11 14.5 A HA 3o 1 1 3
4889 BOUL 11 08 1515 N1B E77 11 14.5 A AX 30 1 1 4
4889 24474 MWIL 11 D8 153D N16 E77 1t 14.5 4 (AP}

4889 HOLL 11 08 1611  N17 E77 1t 14.5% A AX 20 1 1 3
4889 PALE 11 08 2003 M17 E75 11 14.5 A HS 36 1 ] 1
4888 LEAR 11 09 Q047 M17 E7Q 11 14.3 A HS 3c L 2 2
488¢ RAMY 11 09 1227 N18 EB5 11 14.5 A AX 10 3 1 3
4888 24474  MWIL 11 09 1430 N16 EBD 1! 14.2 4 (ar}

4889 BOUL 11 09 1444 N17 EGBO 11 14.2 A AX z20 3 1 1
4889 HOLE 11 08 1549 N16 EB2 11 14,4 A AX 20 i 1 3
4889 PALE 11 09 1740 N17 EBZ 1: 14.4 A AX 1o 2 1 3
4889 CULG 11 10 0430 14 E56 11 14.4 A AX 10 1 1 1
4889 SVI0 11 10 0Si1 N18 ER3 1: 14.4 A AX 10 2 1 2
4889 RAMY 11 10 1345 H18 E49 11 14.3 A AX 10 3 2 4
4889 24474  MWIL 11 10 1430 N17 E49 11 14.3 3 (AP)

4889 BOUL 11 10 1447 N17 E48 11 14.3 A AX 10 1 1 1
4889 HOLL 11 10 1545 N17 E49 11 14.4 B BX0 10 3 4 4
4389 PALE 11 10 1812 N12 E48 11 14.4 B BX0 20 3 2 3
4889 LEAR 11 i1 0038 N17 E45 11 14.4 A AX 10 1 1 3
4889 RAMY 11 i1 1345 N17 E36 11 14.3 A AX 1 1 4
4889 24474 MWIL i1 i1 1500 N1§ E36 11 14.4 3 {AP)

4889 HOLL 11 11 1620 N16 E36 11 14.4 A AX 1 1 3
48894 LEAR 11 19 0003 Si6 W38 11 16.} B BX0 10 K3 3 3
48894 LEAR 11 20 0025 Si4 W52 11 16.1 A AX 10 2 1 3
48894 LEAR 11 21 0055 Si6 W65 11 18 A AX id 1 1 3
4893 RAMY 11 17 1423 517 Wos8 11 17 BX0 10




Nov 87 SUNSPOT GROUPS

{ORDERED BY CENTRAL MERIDIAN PASSAGE DATE}

NOVEMBER 1987

NOAA/ Mt Observation Corrected Long.

USAF  Wilson Time CHp Max Mag Spot Area Spot  Extent
Group  Group Sta Mo Day (UT) tat CMD Mo Day H Class Class (109=6 pepi) Count (Deg) Qual
4893 LEAR 11 18 0004 517 W13 11 17.0 B CAC 10 3 2 4
4893 CULG 11 18 0400 517 W17 11 16.9 A AX 10 1 1 3

4893 24477  MMWIL 11 18 153¢ si7 wWzz 1117.0 4 (AP)

4893 HOLL 11 18 1555 S17 W23 11 16.8 A AX 1 3
4893 PALE 11 18 1917 S16 W24 11 i7.0 B BXO 2 3 2
4883 LEAR 1f 18 0003 S16 wWz7 1l 16.9 B BX0O 10 2 3 3
4883 CULG 11 19 (@222 S16 W3l £l 16,7 B BXO 20 2 P 3
4893 SVI0 11 18 0930 S16 Wa3 1l 6.8 A AX 20 Z 3
4883 24477  MWIL 11 19 1515  S16 W35 i1 i7.0 3 (AF)

4893 HOLL 11 19 1528 S17 W35 11 i7.0 A AX 50 1 1

4893 RAMY 11 19 1632 S19 W35 il 17.0 A AX i 1 2
4893 PALE 11 19 1825 S17 W37 11 16.9 A AX 1 3
4830 RAMY 11 11 1345 524 £83 11 18.0 B CAQ 100 3 3 4
4890 24475 MWIL 11 11 1500 $23 €80 13 17.8 3 (AP}

4890 HOLL 11 11 1620 S26 E80 11 17.8 B EHO 120 5 15 3
4890 PALE 11 11 1810 S27 E85 11 18.4 A HK 240 4 3 3
4890 LEAR 11 12 0007 524 E79 11 18.1 A HK 300 6 10 3
4890 CULG 11 12 03¢0 S28 E77 11 18.1 B DKo 320 3 7 1
4880 SVi0 11 tz 0825 Sz4 EFZ 11 17.89 A HK 390 ] 5 2
4830 RAMY 11 12 1408 525 EBS 11 17.9 B DKO 420 8 10 4
4890 24475  MWIL i1 12 1545 S25 E£69 11 18.0 & (BP)

4890 BOUL 11 12 (550  S24 E67 11 17.8 B CKo 420 8 5 2
4890 HOLL 11 12 1615 526 E64 11 i7.6 8 KO 350 g 12 3
4880 PALE 1% 12 181% 527 EB2 11 i7.8 B Cko 360 8 9 3
4880 LEAR 11 13 0028 525 EB2 11 17.8 A HK 480 5 3 3
4880 CuLe 11 13 0415 $26 E65 11 18.2 i} CKO 410 6 9 Z
4880 SVTO 11 13 0746 825 EB1 11 18.0 B CKO 530 0 7 2
4880 RAMY 11 13 1515  $24 EG58 11 18.1 B DO 480 10 10 3
4880 BoUL 11 13 1520 5§25 ES7 11 18.0 B CKG 560 14 7 2
4890 HOLE 11 13 1523 526 E59 11 18.2 B CKO 440 8 g 4
4890 PALE 11 13 1845 526 ES8 i1 18.3 B CKO 590 10 g 3
4890 24475  MWIL 11 13 2230 s25 E54 11 18.1 5 {BP)

4890 LEAR 11 14 0016 526 E54 11 18.2 B CKO 400 11 9 3
4880 CULG 11 14 0500 525 E51 11 18.1 B €Ko 240 g 8 1
48890 RAMY 11 14 1255 524 £45 11 18.0 B KO 350 14 8 4
48390 SVTe 11 14 1405  S26 E46 11 18.2 ] CKO 510 12 8 4
4880 24475 MWIL 11 14 1645 S25 E43 11 18.0 5 (8P)

4890 KOLL 1t 14 1802 §$25 E45 11 18.2 B DKO 520 4 9 2
4890 PALE 1% 14 1835 S27 E44 11 18.2 B DKO 430 7 10 2
4890 LEAR 11 15 0041 524 E40 11 18.1 B CKQ 48C 13 a 3
4880 CULG 11 15 0410 S25 E37 11 18.0 B CKO 410 iz 8 3
4880 RAMY 11 15 1224 S25 E34 11 18.1 B CKG 480 14 8 4
4880 24475 MWIL 11 15 1530 $25 E3D 11 18.0 5 (AP)

4890 HOLL 11 15 1641 526 E33 11 18.2 B 114¢] 470 12 10 Z
4890 PALE 11 15 1@32 $26 E31 11 18.2 B CKO 470 10 10 2
4880 LEAR 11 16 0232 524 E26 11 18.1 B CKo 400 14 8 2
4830 CuULG i1 i6 0420 525 E24 11 18.0 8 CKO 360 12 8 1
4830 SYTO 11 16 0825  S25 £23 11 18.1 ] DKI 560 26 a 2
48390 RAMY 11 16 1245 S25 E22 11 18.2 ] CX0 580 31 11 3
4890 BOUL 11 16 1522 $24 E19 il 18.1 B CKQ 57G 25 g 2
4890 24475  MWIL 11 16 1530 S25 E17 il i8.0 &5 (8r)

4890 HOLL 11 16 1535 526 ELS 11 18.1 B Dke 530 25 8 4
4890 PALE 11 168 1815 S26 E18 11 18.1 B CKO 550 28 10 3
4880 LEAR 11 17 0119 525 E14 11 18.1 B KO 440 24 7 2
4890 SVTO 11 17 0750 S25 EQ9 11 18.0 B DKO 520 27 8 3
4890 RAMY 11 17 1423 S25 EO7 11 18.1 B bkI 489 49 11 3
4890 BOUL 11 17 1446 $24 EOB 11 18.1 B CKO 370 13 10 1
4830 HOLL i1 17 1455 525 EO08 11 18.2 8 EXO 480 26 11 3
48990 PALE 11 17 1820 S26 E0B 11 18.2 B CX0 400 33 11 3
4890 LEAR 11 18 (004 526 EQ2 11 18.1 B CKI 310 36 10 4
48990 CULG 11 18 (0400 S25 W05 11 17.8 B DKC 310 i7 ) 3
4890 SVTD 11 18 0733  S24 W04 11 18.0 B DS 280 15 7 2
4890 24475 MWIL 11 18 1530 S25 W8 il 8.0 5 (BG}

4850 BOUL 11 18 1550  S24 W08 11 i8.0 B DAD 340 7 5 1
4890 HOLL 11 18 1555 $25 Wos 11 18.0 B DKO 310 11 8 3
4890 PALE 11 18 1917 S24 Wil 1% 17.¢ B Cs0 250 13 8 2
438390 LEAR 11 19 0003 325 Wiz 11 18.1 B CKI 320 24 8 3
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(ORDERED BY CENTRAL MERIDIAN PASSAGE DATE)
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NOAA/ Mt Observation Corrected Leng.

USAF  Wilson Time CMp Max Mag Spot Area Spot  Extent
Group Group Sta Mo Day (UT) L.at CHI Mo Day H Class Class {166 Hemi) Count (Degq) Qual
4830 CULG 11 19 0222 524 Wile 11 17.9 B DAC 460 11 7 3
48930 SVTG 11 19 08930 528 W17 11 18.1 B DHI 290 20 7 3

4880 24475 MWIL 11 19 1515 S25 W22 11 17.9 5§ (BP}

4890 HOLL i1 19 1528 525 W2z 11 17.8 B DKI 240 14 5 3
4890 BOUL %1 19 1530 S23 W22 11 17.% B DKo 380 10 5 1
4890 RAMY 11 19 1632 S27 W20 11 18.1 B DKI 280 21 B 2
4890 PALE 11 19 1825 §25 Wz24 11 17.8 A HA 220 18 5 3
4890 LEAR 11 20 90025 S25 W26 11 18.0 B DAD 290 19 B 3
4890 CULG 11 20 0505 524 W31 11 17.8 B DAL 230 7 5 1
4890 24475 MWIL 11 20 1530 S24 Was 11 17.9 5 (8P)

4890 BOUL 11 20 1533 $25 W35 11 17.9 B DKI 330 10 B 2
48390 HOLL 11 20 1535 823 W34 11 18.0 B CKOD 320 11 9 3
4890 PALE 11 20 1845 825 W3s 11 18.0 B cso 430 11 7 4
4830 LEAR 11 21 0055 524 W37 11 18.2 B DAO 330 19 8 3
4880 CULG 11 21 0405 S23 W43 11 17.8 B DKO 350 9 8 3
4830 SVI0 11 21 0741  S24 W43 11 18.0 B DKI 430 ] 7 2
4890 RAMY 11 21 1310 525 W45 1t 18.1 B DKO 450 13 ] 4
4830 BOUL 11 21 1510 S25 W48 11 17.9 B DX1 370 10 8 1
4890 24475 MWIE 11 21 153D 524 W48 1t 17.9 4 (8 )

4830 HOLL 11 21 1530  S25 W47 1 18.0 B DAD 410 13 6 3
4890 LEAR 11 22 0027 525 WSl 11 18.1 B DsSO 420 18 8 3
4830 CULG 11 22 0450 $24 Wh5 11 17.9 B DKO 420 5 7 3
4830 RAMY 11 22 1258 S26 W59 11 17.9 B 1 41} 420 8 B 3
4830 BOUL 11 22 1523  S25 W65 11 17.8 B DAD 350 3 10 1
4890 24475  MWIt 11 22 1530 S25 W60 11 18.0 5 (B )

4830 PALE 11 22 1835 s26 W63 11 17.8 B DAO 330 8 6 3
4830 HOLL 11 22 1920 S24 Wez 11 18.0 B DKO 440 10 9 3
4890 LEAR 11 23 0035 $S25 W65 11 18.0 B CAD 390 12 6 3
48990 CULG 11 23 0550 524 W70 11 17.8 B bKO 400 5 7 1
4890 SVTO 11 23 1025 s25 W75 11 17.6 B EKI 500 10 12 2
4880 RAMY 11 23 1355 S24 W73 11 17.8 B BKO 12 9 3
4890 BOUL 11 23 1443 525 W75 11 17.8 B BXQ 12¢ 7 10 1
48340 24475 MWIL 11 23 1545 S24 W75 11 17.8 5 (aP)

4890 PALE 11 23 1800 $25 W75 11 17.¢ B CKQ 300 8 & 4
483990 HOLL 11 23 1814 S25 W77 11 17.8 B DAG 200 4 8 2
4880 LEAR 11 24 D228 S25 Wao 11 17.9 B CK{ 150 4 8 4
4834 LEAR 11 18 Q004 S§15 E14 11 19.1 A AX 10 i 1 4
4894 SVTO 11 18 0733 516 EO% 11 19.0 A AX ! 1 2
4894 24478 MWIL 11 &8 1530 S16 EO7 11 19.2 3 (AF)

4894 HOLL 11 8 1555 518 EO5 11 19.0 A AX 2 2 3
4894 LEAR 11 19 0003 S15 W0l 11 18.8 A AX 10 1 1 3
4892 BOUL 11 18 1522 517 ES7 11 21.0 A AX 10 1 1 2
4892 HOLL 11 i6 1535 522 E56 11 21.0 B Cso 50 2 i7 4
4892 SVT0 11 17 0750 519 E&2 11 21.3 B BX0 10 3 4 3
4892 RAMY 11 17 1423  S19 E50 11 21.4 A AX 1 1 3
4892 HOLL 11 17 1455 519 E49 11 21.4 A AX 10 1 1 3
4896 LEAR i1 22 0027 $34 W06 11 21.5 B BX0O 10 4 4 3
48986 CULG 11 22 0450 536 W10 11 21.4 B BXO 10 3 3 3
4895 RAMY 311 22 1258 $34 W13 11 21.5 B BX0 30 6 6 3
4895 BOUL 11 22 1523 534 w14 11 21.5 B €50 20 3 5 1
48986 24480 MWIL 31 22 1530 334 W14 11 21.5 4 (8 )

4896 PALE 11 22 1835 $33 Wis 11 21.5 8 DSO 40 4 5 3
4896 HOLL 11 22 1920 S33 Wi 11 21.4 8 CRO 20 4 6 3
4896 LEAR 11 23 0035 $34 W19 11 21.5 B CRO 40 4 6 3
4896 CUlLG 11 23 0550 S34 W24 11 21.3 ] BX0 10 4 & 1
4896 SVTO 11 23 1025 S34 W25 11 21.4 B8 Dso 50 10 7 2
4896 RAMY 1t 23 1355 S$33 Wze 11 21.5 B DRI B0 16 8 3
4896 BOUL 11 23 1443 533 W27 11 21.5 B BX0 80 8 7 1
4806 24480 MWIL 11 23 1545 534 W28 11 21.4 5 (8 )

4896 PALE 11 23 1800 $33 Weg 11 21.5 B DAD 110 12 8 4
4896 HOLL 1t 23 1914 $33 W30 11 21.4 B Dsg¢ 100 10 9 2
4896 LEAR 11 24 0228 S34 W34 11 21.4 B Dso 100 20 11 4
4896 BOUL 1% 24 1430 533 W40 11 2.4 B BXO 140 7 11 1
4886 24480 MWIL 11 24 1530 533 W40 11 21.5 5 (B}

4896 HOLL 11 24 1807 S34 #38 11 21.86 B EAD 190 6 13 3
4886 PALE 11 24 1908 S33 w4z 11 21.5 B EAD 190 10 3




Wov 87 SUNSPOT GROUPS

(ORDERED BY CENTRAL MERIDIAN PASSAGE DATE)

NOVEMBER 1987

HOAA/ Mt Observation Corrected Long.

USAF Wiison Fime CHP Max Mag Spot Area Spot Extent
Group Group Sta Mo Day (UT) Llat CMC Mo Day H Class Class (1(p=8 jepi) Count (Ceg} Qual
4856 CULG 11 25 0420  S36 W4 11 21.5 B EAL 210 5 11 2
4836 SVTD 11 25 1323 5§32 W52 11 21.4 B EAD 380 10 14 1
4836 RAMY 11 25 1410 S34 W54 11 21.3 B EAD 110 5 12 1

4896 24480 MWIL 11 25 1530 533 W5l 11 21.6 4 (B )

4896 BOUL 11 25 1545 533 Wwh6 1l 21.2 B CAD zQ0 4 11 1
4836 HOLL 1% 25 1606  S31 W53 11 21.5 B EAD 220 2] 15 3
48986 PALE 11 25 1806 S33 W55 11 21.4 B EAD 170 8 12 3
4896 LEAR 1t 26 (0011 $33 W57 11 21.5 B ESO 430 i5 14 3
4896 CULG 11 26 ©0415 $36 W58 11 21.5 B DAQ 200 5 10 3
4896 24480 MWIL 11 28 1445 533 W62 11 21.7 3 (BF})

4896 HOLL 11 26 1556  S53% W66 11 21.5 B bso 330 6 4 3
48985 PALE 11 26 2020 S33 W70 i1 21.3 8 ESO 240 6 11 z
4896 LEAR 11 27 0105 §32 W70 11 21.5 B ESO 420 13 i4 3
4896 CULG 11 27 0440 S34 Ww/e 11 21.1 8 EAQ 200 5 1z 2
4896 SYT0 11 27 0705 533 w5 11 21.3 B ESO 110 6 17 2
4896 BOUL 11 27 1545 533 W77 11 21.5 B CAD 150 5 4 3
4836 HOLE 11 27 1648 $31 W75 11 21.8 B ESO 80 5 12 3
4896 RAMY 11 27 1719 533 W75 11 21.8 B DAQ 100 3 3 2
4836 PALE 11 27 1918 533 waD 11 21.4 B Dso 120 2 7 2
48985 LEAR 11 28 Q022 534 W80 11 21.86 B ESO g0 2 13 3
4895 CULG 11 28 0430 532 W85 11 21.4 A HS 60 1 3 3
4896 SVTO 11 28 0850 534 W8h 11 21.6 B BXQ 20 2 1 3
4891 SVTG 11 16 0825  $21 E85 11 22.9 A HR 30 1 2 i
4891 RAMY 11 16 1245 521 EBG 11 22.7 A HS 60 1 1 ki
4891 BOUL 11 16 1h22 $19 E79 11 22.7 A HS 80 1 1 2
4881 24476  MWIL 11 16 1530 S21 E78 11 22.6 3 AP

4891 PALE 11 16 1815  S21 E78 11 22.7 A HS 80 1 2 3
4891 LEAR 11 17 0119 S$21 E74 1l 22.7 A KBS a0 1 2 2
4891 S¥YTO 11 17 0750 521 ESS 11 22.6 A HH 120 i 3 3
4891 RAMY 11 17 1423  $21 EG7 11 22.7 A HA 110 1 2 3
4891 BOUL 11 17 1446  S20 €686 11 22.7 A HS 100 1 2 1
4891 HOLL 11 17 1455 820 E6S 11 22.7 A HA 90 1 2 3
4891 PALE 11 17 1820 821 EBS 11 22.7 A HS 100 1 2 3
4891 LEAR 11 18 0004 520 EB1 11 22.7 A HS 110 2 2 4
4891 CULG 11 18 90400 523 ESS8 11 22.6 B Cso 100 3 3 3
4891 SYT0 11 18 0733 S21 ES7 11 22.7 B cso 80 4 4 z
4891 24476  MWIL 11 18 1530 522 E53 11 22.7 5 (8 )

4891 BOUL i1 18 1550 S$21 ES0 11 22.5 B cso 170 6 4 i
4891 HOLL 11 18 15%5 522 E52 11 22.86 B CAD 100 8 4 3
4891 PALE 11 18 1817 522 E51 11 22.7 B DAD 100 8 5 2
4891 LEAR 11 19 0003 $22 E46 11 22.5 B €so 150 g 7 3
4891 CULe 11 19 o222 525 E46 11 22.7 B DAL 260 10 6 3
4891 SVT0 11 19 0930 S23 E43 11 22.7 8 DSI 129 19 7 3
4891 24476  MWIL 11 19 151% S22 E37 i1 2z2.% 4 (8)

4891 HOLL 11 19 1528 S22 E3% 11 22.6B B DAO 150 14 8 3
4891 BOUL 11 19 1530 521 E36 11 22.4 B DAC 230 11 6 i
4891 RAMY 11 19 1632 S18 £40 11 22.7 B DAT 140 21 8 2z
4891 PALE 11 19 1825 S22 E36 11 22.5 B DAY 150 13 7 3
4891 LEAR 11 20 Q025 §21 E3%2 11 22.3 B 0sé 90 18 8 3
4831 CULG 11 20 0505 824 E29 11 22.4 B DAl 200 9 8 1
4891 24476  MWIL 11 20 1530 S22 E25 11 22.6 5 (B )

4831 BOUL L1 20 1533 521 E23 11 22.4 B DAT 240 35 g 2
4891 HOLL $1 20 1535 S22 E24 11 22.5 B DAT 310 26 9 3
4891 PALE 11 20 1845 S22 E25 11 22.7 B ESI 270 33 12 4
4891 LEAR 11 2% €055 520 Elg 11 22.3 B DAD 250 27 a 3
485t CULG 1t 2y 0405 523 EL7 11 22.5 8 DAl 140 20 g 3
4891 SYT0 11 21 0741 52t El18 il 22.5 B DKI 300 20 10 2
4891 RAMY 11 21 1310 sS2i El14 i1 22.8 B EAL 280 42 il 4
4891 BOUL 11 21 1510 S21 E10 11 22.4 B EA 220 20 il 1
4891 24476  MMIL 11 21 1530 s22 Ell 11 22.5 4 (8P}

4891 HOLL 11 21 1530 822 E13 1l 22.8 B EAI 220 32 1z 3
4891 LEAR 11 2z 0027 S22 £08 1l 22.6 B EAI 310 44 13 3
4891 CULG 11 22 0450 s21 EC3 11 22.4 B EAC 350 26 14 3
4891 RAMY 11 22 1258 521 EOD 11 22.5 B EAL 300 54 11 3
4891 BOUL 11 22 1523 520 W03 11 22.4 B EAL 220 16 11 1
4881 24476 MWIL 11 22 1530  S21 W0l 11 22.6 5 (8P)

4891 PALE 11 22 1835 522 W03 11 22.5 8 EAT 310 51 12 3
4891 HOLL 11 22 1920 521 W04 11 22.5 B EAI 330 47 12 3
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SUNSPOT GROGUPS Nov 87
(ORDERED BY CENTRAL MERIDIAN PASSAGE DATE)
HOVEMBER 1887
NOAA/ Mt Observation Corrected Long.

USAF  Wilson Time CHP Max  Mag Spot Area Spot  Extent
Group Group Sta Mo Day (UT} Lat CMD Mo Day H €lass Class (10-6 Hemi) Count (Ceg) Qual
4891 LEAR 11 23 0035 $22 W06 11 22.86 B EAI 350 50 13 3
4891 CULG 11 23 0550 523 W10 11 22.5 B EAC 480 22 10 1
4891 SVTO 1% 23 1025 521 W12 11 22.5 B ESI 200 47 13 2
4891 RAMY 11 23 1355 §22 W13 11 22.% B EAL 280 50 14 3
4891 BOUL 11 23 1443 820 W14 11 22.5 B BX1I 210 31 12 1

4881 24478 MWIL 11 23 1545 §22 W14 11 22.6 5 (BP}
4881 PALE 11 23 1800 521 W14 11 22.7 B EAI 280 50 i3 4
4891 HOLL 11 23 1814 S22 W17 11 22.5 B EAQ Z10 26 13 2
4891 LEAR 11 24 0228 S21 wWel 11 22.5 B& EAI 140 42 13 4
4891 BOUL 11 24 1430 821 wa7 11 22.5 B BXI 140 8 9 1
4891 24476 MWIL 11 24 1530 S22 Wa2é 11 22.6 5 (B )
4891 HOLL 11 24 1807 S22 wWe9 1i 22.4 B EAQ 100 13 1z 3
4891 PALE 11 24 1908 522 W30 11 22.5 B EAl 220 20 14 3
4891 CULG 11 25 0420 S22 W35 11 22.5 B DAO 110 7 i44] 2
4891 SV¥T0 11 25 1323 S20 W40 11 22.5 B Csn 990 10 9 1
4891 RAMY 11 25 1410 §22 W43 11 22.3 B CAD 60 7 10 i
4891 24476 MWIL 11 25 15830 522 W38 11 22.7 3 (8)
4891 BOUL 11 25 1545 §21 W39 11 22.7 8 BX0O 60 2 2 i
4891 HOLL 11 25 1606 Si9 W43 11 22.4 B CAD 80 10 11 3
4891 PALE 11 25 1806 $22 W43 11 22.4 8 €50 60 9 10 3
4891 LEAR 11 26 0011 521 W4l 11 22.9 B S0 60 6 4 3
4891 CULG 11 26 0415 S22 W4g 11 22.4 B Cs0 70 3 8 3
4891 HOLL 11 26 1556 §20 W55 11 22.4 B BX0 20 4 2 3
4891 LEAR 11 27 0105 S20 W57 i1 22.7 B BX 10 5 9 3
4891 LEAR 11 28 o022 S20 W73 1 22.4 B BXO 30 2 5 3
4891 SVTO 11 28 0850 $22 W72 11 22.8 B BX0O 10 3 8 3
24479 MWIL 11 20 1530 S22 E79 11 26.7 2 X
48495 LEAR 11 22 0027 NZ7 E74 11 27.8 B BXOD 20 2
4895 RAMY 11 22 1258 N28 EB5 11 27.6 B BX0D 30 3 7 3
4895 24481 MWIL 11 22 1530 N27 EB5 11 27.7 3 {B
4895 PALE 11 22 1835 N28 E64 11 27.8 A AX 1 3
4895 HOLL 11 22 1820 N26 E64 11 27.8 B BX0 10 3 3 3
4895 LEAR 11 23 0035 N27 ES57 11 27.5 A AX 20 2 i 3
4885 SVT0 11 23 1025 H27 E55 11 27.7 B BX0 10 3 4 2
4895 RAMY 11 23 1355 N30 E53 11 27.7 B BX0D 10 3 g 3
4885 PALE 11 23 1800 N32 E50 11 27.7 A AX 1 4
4895 24481 MWIL 11 24 1530 NZ27 E37 11 27.5 4 {AP)
4895 LEAR 11 26 0011 N32 EL7 11 27.3 A AX 10 1 i 3
4895 LEAR 11 27 Q105 NZ28 EQ6 11 27.5 B BX 10 3 3
4897 24482 MMIL 11 22 1530 524 EBB 11 27.9 3 {AP)
4887 HOLL 11 22 1820 526 E£68 11 28.1 A AX 10 1 1 3
4887 LEAR 11 23 0035 524 E64 11 28.0 A AX 10 1 1 3
4887 SVT0 11 23 1025 523 E5B 11 27.7 A AX 10 1 1 b4
4887 RAMY 11 23 1355 522 E54 11 27.7 A AX 10 1 1 3
4847 24482 MWIL 11 23 1545 $23 ES3 11 27.7 3 (AP}
4897 PALE 11 23 1800 522 ES2 11 27.7 A AX i 4
4897 LEAR 11 24 (228 S23 E45 11 27.% A AX 10 1 1 4
4897 RAMY 11 25 1410 S22 E25 11 27.5 A AX 10 i 1 1
4887 HOLL 11 25 1608 523 E22 11 27.4 A AX 10 2 4 3
4897 PALE 11 25 1806 S22 E24 11 27.% B BX0 10 2 H 3
4897 LEAR 11 26 0011 522 E21 11 27.8 B BX0O 10 3 3 3
4897 CULe 11 26 (415 521 E18 11 27.5 B CRO 390 3 4 3
4897 HOLL. 11 26 15586 §25 E12 11 27.86 B CRO 40 4 5 3
4897 PALE 11 26 2020 522 El1C 11 27.8 B Cso 20 5 8 2
4897 LEAR 11 27 0105 S22 E08 11 27.8 B BX 10 5 4 3
4897 CULG 11 27 G440 S22 EO7 11 27.7 B BX0D 30 3 5 2
4897 S¥YTG 11 27 0705 522 E05 11 27.7 B CRO 20 4 7 2
4897 HOLL 11 27 1648 523 W06 11 27.2 B BX0 10 2 3 3
4897 PALE 11 27 1918 523 W04 11 27.5 A AX 1 2
4897 LEAR 11 28 @022 S24 WoB 11 27.4 A AX 10 1 1 3
4897A PALE 11 26 2920 N12 E22 11 28.5 B BX0 10 2 3 2
4898 HOLL 11 28 1848 S23 El16 11 30 B BX0 10 4 3 3
4888 LEAR 11 29 0028 S24 El4 11 30.1 B BX0 10 4 3 3
4898 SVTO 11 29 0935 524 E10 11 30.2 B BX0 10 6 4 3
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Stations reporting:

BOUL
CULG

Boulder
Culgoora

Holloman
Learmonth

MWL
PALE

Corrected

Spot Area
Class (1076 Hemi
AX 10
BX0O 10
BX 16
AX 10
AX 10
BX0D 10
CRO 20
BX0O 30
CRO 30
BX0O 30
BXO 30
BX0 40
DSO0 30
CRO 40
BX0O 10
BXQ 20
BX0 10
CsC 40
AR 10
AX 10
AX 10
AX

AX 10
KR 50
AX t0
BX0 10
BX0 10
BX0

AX 1¢
AX 10
BX0 10
AX 10
AX 10
BXO 10
BX i0
BX0 i0
BX0 10
AX 1¢
AX 10
Mt. Wilson
Palehua

l.eng.

Extent

{Deg) Qual
3 2
2 3
2 3
i Z
i 3
3 3
3 1
5 3
[} 4
5 1
8 3
8 3
5 3
7 1
7 3
8 3
3 3
3 3
1 2
1 3
3 3

2
1 3
3 3
1 3
3 3
2 2
3 2
2 3
3
4 3
1 4
1 3
3 3
2 3
3 4
4 2
1 3
1 3
RAMY = Ramey
SYTD = San Vito
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Nov B7
SUDDEN lONOSPHER I C DISTURBANCES
NGVEMBER 1987
Wide- Number of Station Reports by Type
Start Max End spread LF- Known X-ray NOAA/SESC

Day (UT) (UT} (UT) Imp Index SWF SEA  SPA SPA SES Flare Class Region
01 1355 1359 1435 2 1 1 No fiare reported
o 1718 171 1745 1 3 4 1726807 C1.2 4881
o1 1935 1938 200 1 1 1 1938 U7 C1.7 4882
0z 1015 1021 1035 1= 3 1 1 1 H 1011 Ut C2.7
02 1356 1403 1430 2 5 2 1 1 4 1355 UT (7.0 4882
0z 1805 1807 183 1~ 1 1 1813 UT (7.8 4882
03 0310 0314 0340 1- 1 1 No flare patrol
03 0401 0407 0446 1- 1 1 0359 UT  C1.3
03 0912 0924 1021 1- 3 1 1 1 1 1 0906 UT  C&.1 4875
Ok 1715 1723 1739 1+ 3 1 7 1713 UT M1.3 4875
Ok 2323 2333 0148 2+ 3 2 1 2323 4T M1.5 4875
05 0456 0507 0736 3 3 1 i 1 0456 UT  M3.1 875
05 1004 1015 1052 1 3 1 1 1 1 2 0856 UT (6.5 4883
05 2335 2343 0142 24 3 1 1 2334 T M2.1 4875
06 2000 2016 2043 2 1 1 2005 UT 4B88%
06 2338 2340 2350 i+ 1 No filare patrol
o7 1508 1520 1540 2 1 1 1500 UT 4886
1¢ 0747 0756 4819 - ] 1 No flare patrol
11 0504 0510 0532 T~ 1 H 0559 UT  C1.2
12 1637 1640 700 1 3 L 1641 UT  C1.2 4890
12 1748 1751 1800 i~ 3 2 1750 UT  C1.4 48390
12 1856 1905 1915 i 1 1 1855 BT C1.9 4890
13 0034 0038 0052 i- 1 0032 Ut C2.1 4890
13 0158 0205 0232 i- 1 1 0156 UT  C2.4 4890
13 1802 1313 1945 2 1 1 1903 UT  C1.7 4890
15 0515 0521 0535 T- 1 ] 1 No flare patrol
16 0031 0035 0ics 1~ 1 1 0026 UT  C1.1 4890
18 0318 0323 0456 2% 3 2 i 0318 Bv¥ M1.0 4890
19 0112 0116 0748 i- 1 1 0110 BT  C2.4 4890
19 0415 022 0457 1 3 1 1 on14% UT  C2.7 4891
19 0743 0752 1052 3 3 1 1 0741 UT  M1.1 4894
19 1618 1621 1633 i- 1 2 1618 UT 4890
20 0051 Q057 0115 1- 1 i 0052 UT  C1.1 4890
20 0155 0201 0214 i 1 1 0158 UT 4890
20 0313 0318 0333 i~ 1 1 0313 UT 4891
20 o814 Q432 0630 3 3 1 1 0412 UT  M1.3 4891
20 0428  O4k2 0530 2+ 1 1 0525 UT No data
20 2209 2217 2257 1- 1 1 2209 UT L2.4
20 2332 2345 0137 24 i z 1 2331 U1 M1.3 4891
2% 1400 1407 it 1 1 1 1357 UT No data
21 1757 1802 1930 2 3 1 7 1756 UT  M3.5 4891
22 0240 0231 0340 1- 3 1 1 0242EUT  C2.2 4891
22 0526 0542 0610 1- 1 1 0521 UT C2.0 4891
22 076 0737 0752 1- 1 1 0715 YT C1.2 4891
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Nov 87
SUDBDEN IlONOSPHERIC DI STURBANCES
NOVEMBER 1987
Yide- Mumber of Station Reports by Type
Start Max End spread LF- Knowvin X-ray NOAA/SESC
Day (UT) (UT) (uT) tmp Index SWF SEA  SPA SPA SES  Flare Class Region
23 0720 0727 0742 1- 1 1 No flare reported
26 0315 0324 o402 1 3 1 1 0311 UT  C3.3 4891
22 1612 1615 1700 2 1 1 1611 UT  C1.5 4895
OBSERVATORI!IES REPORTIENGC FOR NOVEMBER
Amherst, New Hampshire, USA SES Kuhlungsborn, German Democratic Rep. SPA, SEA
Darmstadt, German Federal Republic SWF Latrobe, Pennsylvania, USA SES
Edenvale, Republic of South Africa SES touisville, Kentucky, USA SES
Farsta, Sweden SES Maui, Hawaii, USA SWF
Hiraiso, Japan SWF Panska Ves, Czechoslovakia SEA, SWF, SES
Houston, Texas, USA SES Sao Paulo, Brasil SPA, SES
Huancayo, Peru SWF Somersworth, New Hampshire 5ES
Inubo, Japan SPA Tavares, Florida, USA SES
Juliusruh, German Democratic Rep. S¥F Tucson, Arizona, USA SES
Kandilli, Turkey SEA Valley Cottage, New York, USA SES
*Qbservations are not necessarily continuous.
SI1Dbs by NOAA/SESC REGIONS
NOVEMBER 1987
Day 1 2 3 4 5 6 7 8 9 10 i1 12 13 14 15 16 17 18 19 20 21 .22 23 24 25 26 27 28 2% 30
Region No. Number of events in active regions
4875 1 2 2
4881 1
4882 1 2
4883 H
LBBE 1
4886 1
4890 3 3 1 H 2 2
4891 23 1 3 1
4895 1




SOLAR RADIO EMISSION--SPECTRAL OBSERVATIONS

NOVEMBER
Observaticn Decimetric Band Metri
Start End Start £nd int Start
Bay (UT) (UT) Sta (uT} (ur) f{1-3) (uT)
01 0000 0027 cULG 0000.06
0542 0716 CULG 0542.0
0647 1540 WEIS

PALE 1837.0
2016 2400 CULG 2020.5
LEAR 2250.0
PALE 2250.¢
CULG 2250.5
CULG 2251.0
LEAR 2338.90
FALE 2339.0
CULG 2340.0
LEAR 2357.0
0z 0000 0715 c€ULG 000C.0
LEAR 0003.0
LEAR 0031.90
LEAR 0107.0
PALE 0107.0
CULG 0108.,5
CULG 0109.0
LEAR 0ili.o
LEAR 0228.9
PALE 0229.0
CULG 0229.5
CuLe 0230.¢0
LEAR 0244.0
CULG 0244.5
CULG 251,90
LEAR 0341.0
LEAR 0509.0
LEAR 0547 .G
LEAR 0708.0
LEAR 0753.0
LEAR 0827.0
LEAR 0918.9
0649 1537 WEIS 0918.8
WEiPS 1125.8
WEILS 1325.4
WEILS 1355.5
SGMR 1356.0
SVTO 1356.0
WEIS 1444 .2
PALE 1810.0
PALE 1811.0
SGMR 1811.¢
2015 2400 tULG 2015.5
SGHR 2022.0
PALE 2023.0
CULG 2024.0
LEAR 2310.0
PALE 2310.0
CULG 2311.0
CULG 2313.0
PALE 2339.0
03 0000 0715 CULG £000.0
LEAR 0029.0
PALE 0029.0
CULG 0630.0
CULG 0034.0
PALE 0056.0
CULG 0156.0
LEAR 0156.0
PALE 6216.0
CiULG 0217.0
CULG 0513.0
LEAR 0335.0
cuLa 0535.5
LEAR 4604 .0
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SOLAR RADIC EMISSION--SPECTRAL OBSERVATIONS

Dekametric Band
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SOLAR RADIO EMISSION--SPECTRAL OBSERVATIONS

Decimetric Band
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End
(ut}

Int
(1-3)
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Metric Band

Dekametric Band
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(ur)
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1448 .4 1449
1630.0 1631
1813.0 1813
1918.0 1918
2137.0 2137
2i157.6 2203
2258.0  225%
2324.0 2337
2324.0 2327
2324.0 2330
2330.0 2330
2332.0 2338
2332.0 2338
2337.0 2358
2339.0 2358
2340.0 2358
2341.0 0001
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Nov 87 SCLAR RADIO EMISSIOH--SPECTRAL OBSERVATIONS

HOVEMBER 1887

Observation Decimetric Band Metric Band Dekametric Band
Start End Start End Int Start End Int Start End Int
Day {UT) (UT} Sta um) (uty (1-3) {uv} (ut) (1-3) {uT) (BT) (1-3) Spectral Type
06 0000 0715 CULG 0107.5 0108.0 1 I1iB
LEAR 0309.0 o03l2.0 1 IT
CULG 0309.5 0314.0 1 0309.5 0314.0 1 11i6
CULG 0423.0 0630.0 1 0423.0 0630.0 1 ITIN
LEAR 0423.0 0423.0 2 11}
LEAR 0545.0 0546.0 1 111
LEAR 0603.0 ©603.0 1 111
LEAR 0620.0 0620.0 1 1Tl
LEAR 0629.0 0629.0 2 It1
0857 0728 WEIS
lL.LEAR 0744.0 0744.0 2 It
0756 1522 MEIS
PALE 1946.0 1846.0 1 v
PALE 2008.0  2024.0 1 il
2015 2400 CULG 2015.0 2026.0 3 2616.0  2036.0 3 1 ]
CuLG 2038.0 2042.0 1 2036.0  2o4z.0 1 111G
CuLeG 2104.0 2104.5 ) 2116.0 2116.5 1 1118
PALE 2341.0 2 il
PALE 2341.0 0QQ0l.0 2 il
07 0000 0715 CULG
0657 1237 WEIS
1347 1531 WEIS
PALE 2002.0  2021.0 2 1V
PALE 2023.0 2046.0 1 S
PALE 2165.0  2105.0 1 i1l
20316 2400 CULG 2116.0  2021.0 2 2116.0  2021.0 2 11 B
CULG 2117.0 21i8.0 1 2117.0 2118.0 1% i118
CULG 2323.0  2323.0 1 2323.0 2323.0 i 1118

08 0000 0716 CULG
0659 1528 WMEIS

PALE 1838.0 1838.0 1 ITI
2016 2400 CULG

09 00C0 0718 CULG
Q703 1528 WEIS 1i12.7 1112.9 1 TriB
2016 2400 CULG

10 LEAR 0108.0 Ql10.0 2 Il
0000 G716 CULG 0145.0 0145.0 2 0145.¢ 0i45.0 2 1118
LEAR 0215.0 0215.0 2 Il
PALE 0215.0 0215.0 1 Ii1
0702 1028 WEIS
1036 1526 WEIS
2016 240C CULG
11 0000 G716 CULG 0245.0 0245.0 1 0245.0  0245.0 1 [11B
LEAR 0246.9  0246.0 1 ill
0704 1525 MWEIS
0704 1525 WEIS 1040.7 1041.0 1 111G
PALE 1938.0  1940.0 1 111
2016 2400 CULG 2111.5 2112.0 1 211:.5 2112.0 1 11iB
CULG 2152.0  2157.0 2 2152.0 2157.¢ 2 11i6G
LEAR 2152.0  2153.0 1 111
PALE 2152.0  2154.0 1 I}
LEAR 2325.0 2325.0 1 IT1
CuLG 2326.0 2326.5 | 1118
12 0000 0718 CULG 0041.0 0044.0 | 6041.¢  0044.0 1 1718
LEAR 0045.0 0046.0 2 |83
CiLG 0104.0 0105.0 1 0104.¢  0l05.0 1 1118
LEAR Q222.0 0224.0 2 [11
CuLg 0223.0  0225.0 1% 0223.0  0225.0 1 I11G
LEAR 0310.0  Q312.0 2 ill
CuLg 0311.6¢  0327.0 1 0311.0  03z27.0 1 118, N
LEAR 0316.0  0317.0 1 I
LEAR 0327.0  90327.0 2 I
CULG 0427.0  0429.0 2 0427.0  0429.0 2 I11g
LEAR 0427.0  0429.0 3 v




Observation
Start End
Day (UT) (um)

0708 1357
1405 1524

2016 2400

2016 2400

13

0060 0716

0707 1522
2016 2400

14 0000 0716

0709 1520

2016 2400

5 0000 0716
0713 1520
2016 2400

16 0000 0717

0712 1519

2C17 2400

SOLAR RADIO EMISSION--SPECTRAL OBSERVATIONS

Decimetric Band
Start End Int
(uT) {(uT) (1-3)

NOVEMBER 1987

Metric Band

Start End
(uT) {ut)
0428.0 p43c.o
0640.0

1938.0 1843 .0
2601.0 2001.¢
2034.¢ 2034.0
2223.5 2224.0
2256.0  2257.0
2256.0 2257.0
2256.0 2256.0
2312.0 2312.5
2342.5 2342.5
0122.0 0125.0
0207.0 0207.0
0300.0 0301.0
0604.0 0605.0
0604.0 0605.0
0604.5 0605.5
0652.0 0652.5
1443.7 1444 .1
1826.0 1827.98
1843.8 1844 .0
1855.0 1855.0
2016.0 2400.0
o000.0 0716.0
0058.0 0059.0
0142.0 0143.0
0249.0 0250.0
0315.¢0 0315.0
0610.0 0611.0
0610.0 0610.0
06198.5 0611.0
9653.0 0659.0
0906.0 0906.0
0835.0 0835.0
0835.0 0935.4
1838.98 1842.0
2006.0 2008.0
2016.0 2400.0
2150.0 2153.0
2150.0 2152.0
0000.0 071B.0
0632.0 0632.0
1106.7 1107.7
2014.0  2015.0
2016.0 2400.0
0000.¢ 0717.¢
0051.0 0D51.0
0124.0 0125.0
0124.0 ¢l2s.0
0316.0 0317.0
0401.90 0492.0
0554.0 0554.0
1218.7 1218.8
1833.6 1834.0
1841.0 1848.0
1803.0 1904.0
1924.0 1827.0
1249.0 1349.0
2017.0  2400.0
2026.0 2026.0
2245.0 0915.0
2329.0 2331.0
2329.0 2331.0

Int
{1-3)

e b bt et PO R B b s b BN R b ek b = ) R = = PO RN PN e g 0 N e b e et s

L R i AT el e e B e e e R TN

R

Dekametric Band
Start End Int

(uT) (uT) (1-3) Spectral Type

2034.
2223.
2256.

2034.
2224,
2257,

N o
oo e;m
—

2312.0
2342.5

2312.
2343.

L= 5 ]
—

G504.5 0605.5 2

2016.0  2400.0 1

0000.0 0716.0¢ 1

0610.5

0611.0 1

2016.0
2150.¢

2400.
2153.

0000.0 0716.0 1

2016.0  2400.0 1

0000.0 0717.0 1

2017.0  2400.0 2




Kov 87 SOLAR RADIO EMISSIOE--SPECTRAL OBSERVATIONS
NOVEMBER 1987
(Observation Becimetric Band Metric Sand Dekametric Band
Start End Start End Int Start End Int Start End Int
Day (UT} (UT) Sta {ut) ur) (1-3) {ur) (ut) (1-3) {ut) (UT) (1-3) Spectral Type
17 00GQ 0717 CULG Qo00.0 07i7.0 2 0go0.¢ 0717.0 2 ITIS
PALE 003s.¢  0037.0 2 Iil
LEAR 0037.0 0038.0 3 111
LEAR 0i09.0 0110.0 3 II1
PALE 0109.0 Q110.0 2 iIl
PALE 0304.0 Q304.0 2 111
LEAR 0607.0 0610.0 3 111
SVTO 0607.0 0B08.0 2 v
WEIS 0711.7 07il1.9 2 ITiG
LEAR ¢806.0 0811.0 3 111
SVTO ¢806.0 0806.0 2 v
0714 0940 WEIS 0806.0 0806.4 3 1116
WEIS 0821.1 ©822.0 2 111G
1017 1517 WEIS 1030.2 1030.3 2 IIIB
WEIS 1107.2 1107.3 2 1118
WEIS 1108.9 1110.3 2 111G
WEIS 11240.1 1120.2 2 1118
WEIS 1344.9 1345.1 2 111B
WEIS 1432.2 143z.6 1 1156
WEIS 1451.7 1451.9 2 115G
PALE 1728.0 1728.0 1 111
PALE 1826.0 1827.0 1} Il
PALE 1852.0  i852.0 1 IiI
PALE 1802.0 i802.0 1 [11
PALE 2003.0 2003.0 1 [11I
PALE 2014.0  2014.0 1 ill
2017 2400 CulG 2017.0 2400.0 2 2017.0 2400.0 2 111GG
LEAR 2243.0 2243.0 1 111
LEAR 2255.0  2256.0 2 IT!
PALE 2329.0 2331.0 2 [T}
LEAR 2337.0  2337.0 2 111
PALE 2337.0 2337.0 1 IiI
LEAR 2345.0 2345.0 1 Iil
LEAR 2350.0 235:.0 2 111
PALE 2350.0 2351.0 1 i1
18 LEAR Q0i6.0 0017.0 2 111
LEAR 0030.0  0400.0 1 CONT
LEAR pD037.0  0043.0 3 111
LEAR 0iz27.0  0129.0 3 Ii1]
LEAR 0156.0 0i58.0 3 111
PALE 0158.0 0251.0 1 S
LEAR ¢218.0 0220.0 3 il
LEAR 0235.0 0236.0 3 111
LEAR 0251.0 0251.0 3 111
LEAR 0315.0 0321.0 3 11}
PALE 03i6.0 03:i9.0 2 v
CULE 0324.0  0330.0 1 11
0000 0707 CULG 1 0324.0 0330.0 1 11 B
LEAR 0324.0 0328.0 2 i1
LEAR 0348.0 0356.0 2 il
LEAR 0426.0 0437.0 2 111
LEAR gsz2.0 0536.0 2 111
LEAR 0615%.0 0615.0 2 IT}
LEAR 0637.0 0837.0 3 111
LEAR Q702.0  0707.0 2 11l
LEAR 0717.6 0726.0 2 [11
LEAR 0728.0 0735.0 3 [I1
07318 1716 WEIS 0728.1 0728.6 1 111G
SVTD 0738.0 0738.0 3 111
WELS 0738.6 0738.8 ¢ I1i6
LEAR ¢80z.0 g8p2.0 2 i1l
LEAR 0822.0 0822.0 2 Iil
WEIS 0824.8 0825.0 2 I11B
LEAR 0834.0 0835.0 2 111
SVTO 0834.0¢  0835.0 3 1l
LEAR 0855.0  0855.0 2 11t
WEIS p855.6  0856.0 2 1116
WEIS 0953.2 0953.% 1 111G
WELS 0959.3 0953.6 3 11IG/RS




SOLAR RADIO EMISSION--SPECTRAL OBSERVATIONS
NOVEMBER 1987

Observation decimetric Band Metric Band Dekametric Band
Start £nd Start End Int Start End Int Start End Int
Day {UT) (UT) Sta {uT) (UT) (1-3) (ur) (ut)y (1-3) (Ut} {ui} (1-3) Spectral Type
18 WEIS 1008.3  1008.5 2 1116
WEIS 1049.0 1049.3 3 1116
WEIS 1054.5  1054.7 2 111G
WEIS 1137.7 1139.2 3 1116
SV70 1207.¢  1209.0 3 v
WEIS 1207.1 1211.2 3 IT1GG
WEIS 1215.7 1216.0 3 I[1IB
WEIS 1218.7 1218.7 3 I[1IG
WEIS 1248.7 1250.3 3 I1IG
WEIS 1325.2 1331.8 3 IT16G/b
SVTO £326.0  1331.0 3 111
WEIS 1352.4 1352.8 1 I11B
WEILS 1419.9 1420.3 2 [i16
WELS 1428.3 1430.7 3 1116
WELS 1441.4  1442.1 3 1116
PALE 1710.0  1711.0 1 111
PALE 1727.0  1730.0 2 v
PALE 1749.0 1749.0 1 i1
PALE 1806.0 1809.0 1 [T}
PALE 1826.0 1826.0 1 I
PALE 1936.0 1941.0 3 v
PALE 2012.0  2018.0 1 v
2017 2400 CULG 2017.0  2400.0 2 2017.0  2400.0 2 I111GG
PALE 2116.0 2128.0 1 I
PALE 2200.6  2213.0 t S
LEAR 2204.0  2213.0 2 111
LEAR 2224.0  2229.0 3 111
PALE 2224.0  2240.0 3 S
LEAR 2237.0 2240.0 2 1i1
LEAR 2306.0 2308.0 1 111
LEAR 2336.0 2333.0 3 I11
PALE 2332.0 2332.0 3 v
19 ©000 0717 CULG 0000.0 0717.0 3 0000.0  0717.0 3 I1iGG
LEAR 0027.0  0031.0 2 I1§
PALE 0046.0 0050.0 1 S
LEAR 0047.0  Q052.0 3 111
LEAR 0100.0 0135.0 3 S
PALE 0108.6  0121.0 3 CONT
PALE 0133.0¢ 0134.0 3 ¥
PALE 0215.0 0218.0 2 y
LEAR 0217.0 0z21.0 3 I11
LEAR 0300.0 0301.0 2 111
LEAR 0329.0 ©33¢.0 1 I
LEAR 0352.0 03s2.0 2 I11
LEAR 0412.0 0423.0 2 Iy
LEAR (G438.0 0438.0 2 I11I
LEAR 0458.0 0501.0 1 I11
LEAR 0514.0 0315.0 2 I11
LEAR 0526.0 0526.0 1 13l
LEAR 0558.0 0559.0 1 111
LEAR 0642.0 0644.0 2 i1
SVTO 0642.0  0643.0 3 111
LEAR 0650.0  0B51.0 2 il
SVT0 0651.0 0651.0 3 111
LEAR 0735.0  0735.0 i 111
SVTO 0735.0 0735.0 3 ill
LEAR 0743.0 0843.0 2 S
LEAR 0934.0 0934.0 2 i1l
0717 1431 WEIS 1115.4 1116.1 3 116
1439 1515 MEIS 1453.8 1453.9 1 [1i8
PALE 1727.0  1728.0 1 11}
PALE 1750.0  175:1.0 1 [1}
PALE 2155.0 2156.9 1 11}
(18 2400 CULG 2324.0 2335.0 2 2324.0 2335.0 2 I1iG
LEAR 2333.0  2335.0 2 I1I
20 0000 0718 cULG 0415.0  0423.0 1 11 8
CULG 0417.0  0445.0 1 Iv 8
CULG 0418.0  0422.0 2 0418.0 0422.0 2 111G




flov 87 SOLAR RADIO EMISSEON--SPECTRAL OBSERVATIOHS
NOVEMBER 1587
Ohservation pecimetric Band Metric Band Dekametric Band
Start End Start End Int Start End int Start End int
Day (UT) (uT) Sta {uT} (uty ({1-3) {(u7) {ut) (1-3} {uT) (uty (1-3} Spectral Type
20 LEAR 0418.0 0421.0 3 1if
LEAR g42:.0  0708.0 2 v
0718 1512 WMEILS 1331.5 1332.4 1 RS
WEIS 1342.% 1342.3 1 111B
WELS 1355.2 1365.3 1 1118
2018 2400 CULG 2234.0 2237.0 1 11
ClLG 2328,0  2337.9 1 11166
LEAR 2331.0 2335.0 1 [11
CLLG 2341.0 2347.0 3 2341.0 2346.0 3 11166
CULE 2341.0 2347.0 3 2341.0 2347.0 3 II
LEAR 2341.0  2346.0 3 i1l
LEAR 2341.0 2343.0 3 11
PALE 2341.¢C  23456.0 3 11
LEAR 2346.0 0341.0 1 v
CULG 2347.0 2351.0 1 1
CULG 2358.0 2400.0 1 1V
21 0000 0718 CULG goon.0 0004.0 1 v
CULG p005.0  0006.0 2 0005.0  0006.0 2 1116
CULG ¢o05.0  0008.0 2 0p05.9  0o08.0 2 V
LEAR 0006.0  00l4.0 2 IT
CuLa poos.6 001h.5 1 11
0723 1513 WEIS
PALE 1806.0 1818.0 3 1y
BALE 1807.0 1816.0 3 11
PALE 1834.0 2151.0 1} CONT
CULG 2G18.0 2240.0 1 2018.0 2240.0 1 1118
2018 2400 CULG 2018.0  2045.0 2018.0 2045.0 1 v
ciLs 2308.0 2308.5 1 2308.0 2308.3 I I11G
LEAR 2331.0  2335.0 1 111
LEAR 2341.0 3 1il
22 0000 0718 CULG
g7e2 1512 MEILS
2018 2400 CULG 2337.0 2400.0 1 2337.0  2400.0 1 11166
LEAR 2338.0 t031.9 1 COHY
23 000G 0718 CULG goog.c 0718.0 1 0peon.c 0718.0 1 111GG
Q724 £509 WMEIS
2018 2400 CuLa z025.0 2025.0 1 $025.0 2025.0 ¢ 111B
24 0000 0718 CULG
0728 1143 WEIS
1209 1510 WEiS
2019 2400 CULG
25 Q000 0719 CULG p3sz.5  0353.0 2 g352.5 0353.0 2 1118
LEAR 0353.0 0353.0 2 111
cuLG 0412.0  04312.5% 1 0412.0 0412.5 1 [118
LEAR palez.0  0412.0 1 it
0727 1510 WEIS
2018 2400 CULG
26 LEAR 0G59.0  0059.0 3 111
PALE 0059.4 0058.D 1 ¥
LEAR 0153.0 0154.0 1% 111
LEAR 0240.0  0240.0 1 i1
LEAR 0300.0 0301.0 2 1]
LEAR 3415.0 0418.0 2 111
0000 0719 CULG 0415.5 0415.5% 1 0415.5 0416.0 1 118
CULG 0416.0 0419.0 1 0419.0  0419.5 1 1118
LEAR 0503.0 0%03.0 1 Il
CuLG 0514.0 0514.0 1 0514.0 0514.5 1 1118
LEAR 0559.0 06CG0.0 2 11l
LEAR 0718.¢  0720.0 2 111
CULG 0719.0 0718.0 1
0728 1510 WEiIS
LEAR 0846.0  0847.0 1 111
2018 2400 CULG




SOLAR RADIO EMISSION--SPECTRAL DBSERVATIONS
NOVEMBER 1987

Observation Decimetric Band Metric Band
Start End Start End Int

Dekametric Band
Start End Int Start End Int
Day (UT} (uT) (ur) 6Ty (1-3) (ut)y {1-3)

wr)  (uT) (1-3)
27 Q000 0719

0155.0
0250.0
0444.0

0156.0 1
0251.0 1

0445.0 1
0732 0913

0819 1507
2020 2400

28 0000 0719
731 1507
2019 z400

29 D000 0719
0733 1506
2019 2400

30 0000 0719
0726 1506
2019 2400

8 = Single burst RS = Reverse slope burst
G = Small group {< 10) of bursts OP = Drifting pairs
G6 = Large group (> 10) of bursts DC = Drifting chains
C = Underlying continuum (particularly with Type I) H = Herringbone
5 = Storm in the sense of intermittent but apparently ¥ = Weak
connected activity P = Pulsations
N = Intermittent activity in this period CONT = Continuum
U = U-shaped burst of Type III UNCLF = Unclassified activity
BCIM = Fast drift

Stations Reporting:

CuLg
LEAR

Culgoora
Learmonth

S¥10
WELS

San Vito

PALE = Palehua
= Weissenau

SGMR = Sagamore Hill

il 8




82 COSMIC RAY INDICES
Nov 87 (Neutran Monitor)

NOVEMBER 1987

THULE ALERT DEEP RIVER KI1EL CLIMAX PREDIGTSTUHL TOKYO HUANCAYO
Average Average Average Average Average Average Average Average

Day (cts/h)/100 (cts/h)/100 (cts/h)/300 {cts/h)/100 {cts/h)/100 (cts/h)/100 (ets/h}/256 (cts/h)/100
01 5440 6203.2 5095.4 3652.1
02 4438 6207.3 4120.3 3630.9
03 4392 6129,7 4047.0 3610.2
04 4377 6090.2 4012.7 3607.7
05 4381 6099.7 4023 .1 3625.1
C6 379 6111.6 L04k .6 3633.7
07 4353 6110.8 017 .4 3609.6
08 4354 6110.1 4021.8 3609.3
09 4360 6118.5 4001.8 3599.2
10 4385 6157.8 4037 .1 3615.7
11 5375 6156.0 4030.3 3619.4
12 4366 6148.4 Q&5 3612.0
13 4372 6161.1 5037.7 3617.6
14 4377 6133.0 4028.6 36174
15 4357 6097.0 4030.2 3618.2
16 L3432 6094 .2 . 4010.1 ---

17 4357 6098.8 4023.6 ---

18 4369 6105.4 Q29,7 3631.0
19 4366 6112.5 4010.1 3636.7
20 4377 6163.8 4024.8 3638.0
21 4397 6165.9 4052,8 3633.3
22 4390 6182.7 40617.6 3641.5
23 4362 6162.9 5053.5 3636.9
24 4334 6124.9 5028.2 3630.2
25 4320 6078.9 3997.8 3610.1
26 4337 6106.1 4001.7 3615.7
27 4346 6093.7 4005.0 3611.5
28 4385 6101.8 4016.7 3619.3
29 411 6132.9 £032.1 3627.5
30 k405 6154.0 4037.7 3630.0
Mean 4373 6130.4 4030.5 3622.5

For less than Z&4-hour coverage, parentheses enclose the number of hours for which data are available.
For Climax and Huancayo, parentheses enclose the number of section hours whenever the sum of both sections
falls below 40 hours




83
Novy 87

234
L 9 9 v € T L OE 82 8¢ (Z 9T 9z ¥z €T ¢ T 0% 6L 8L (1 8l

gL wl

el

AON
ZL il

M
.K. YV “ .r?p 3 iﬁfr—‘f\%
KWL
. ;ﬁ?éjg PUR VY R PR VT 4T O R Y Lol
4.,% RNy Y 355 WG b
{£g6l 19qWa09Q-£86L 19GWBAON) BOLZ UONEIOY Slelieg BM:E
1 1 i I i 1 I I } 1 [ 1 ] 1
AON 120
0L 8 8 L 9 g 14 £ (A i 18 08 62 8T LE ©T 9¢ vz €z ¢ LT OZ 6L ®8f L 8l 49l
%ﬁ&{%{ﬁ N A B ﬁ...?») 2 2%/ ~ e ﬁ.«?j
_ hd ;fiszéd‘.ﬁt% v .g{z.{fsi?;ie%«é
({861 JeqWaAON-/86L 18q0100) L0LZ UDIeloY sidlied EJE
| | _ i } | | ! | I ! | I
) H ¥ T ] T 1 T T ] T 1 ¥
&Z 9T 9¢ $T BT T 1z QT 6L BL Lt 9L W L et TL il OL 6 g L 0 9 _ ¥ € [ l

(JOIFUOTY WOIININ)

SHIIANI AVYH JINSOD

%96

%001

%E0T
556

%007

#S0T

%56

%001

%501



AON 130
6L § 88 £ 9 & ¥ &£ ¢ I 1§ OB 62 8Z L7 9T 9T ¥ &z T ¢ 0T 61 8L L ol 39l

" B |
: i
!
M %96
|
L
.f._\.._r _..L/I.i??u %?N&S}.r A A et ALER s 2 .t?&g LA n o A _ %001
R PR i B B I ’ T R TR el | e T G i
| H
w m
i M _
i
! %got
OANOL m
P
_
i
i w
: m
|
|
4“ %96
P R P, . |
_,fbc\._r_k,__j?_.} ‘..}.x%* sJu__,-_.k o Lﬂmft,..m._r .m, 2 2 ﬁ_ﬂai _ L o OO
i?.b«-__ Ju....\ dLs RV ra) {‘eﬁdf. Ay }n« e .\» _?msPﬂ‘c ¥ R M.F»_a Fn.,\?l
!
M * L/
il ! 430l
Poooan !
| | |
| |
! | M W

84
Nov 87

lZz 07 9Z vz €T T 1z 0T 6L 8L L 9L 8 ¥ €l ¢t L Q0L 6 g L ] g 4 £ C i
(/861 1oQUIBAON-/86L 4940100} L0LZ UOIILIOY Sj9lieg
(303TCOTY TOIINAN)

SHIOIGNI AVY JINSOD



85
Nov 87

234 AON
L L ) 14 £ A L 08 87 87 (T 92 82 v £C T &t Q¢ 61 8L 4 ol 9 P gL ZL L
L m _ !
| ' i
Iy
S pdrdned ey, A A 0, Lty o
OANXOL
|
_
NS 13 O B B e N
Wy R
130
{Z 8% 9¢ ¥Z €¢ ¢¢ 1z OZ 6L 8¢ L 9L 81 b oglt T L 0OL 8 8 L 2 g g € [ L

(861 19qWesaq-/86L J9GWAAON) BOLT UOLIOY Si8lieg
(JOJTGOR] TOIININ)

SHOIANI AVYH JINSOD

%496

00t

%801

£96

z00l

4901



86

Nov 87
GCEOMAGNETIC ACTIVITY I NDITCES
November 1987
Kp Three-Hourly indices Km Three-Hourly Indices 2a Provisional

Day 1 2 3 5 6 7 8 Sum  Ap Cp 1 2 3 &4 5 6 7 8 A N S M

T Q94 3-3 2-2 2-2 1 0+ 14+ 7 0.4 2 2-2 2 2 2 1 0+ 12 21 8 16 13

2 D5 2 2+3 2 3- 4+ 5+ 5 27- 23 1.1 2= 2= 3= 2+ 3 4 5 B+ 39 42 34 1% 61

3 D2 43 2 3- G-~ 5- 5+ 4+ 30 27 1.2 3+ 3 2+ 3- 3+ 4+ 5 4- kL 54 37 28 63

& 3+ 3- 2 1+ 3-1-2 2+ 17 9 0.5 3 2 I2+1 2 1 2-2+ te 17 17 21 12

5 1+1 2 3- 2= 3= 3= 4~ 18- 16 0.6 1- 31~ 2- 3~ 2= 3= 3= 34+ 1B 26 15 16 25

6 2+ 3+ 2- 2+ 3= 2- 2+ 2- 18 9 0.5 1+ 3- 2- 3- 3~ 2= 2+ 2~ 16 2% 13 19 15

7 Q6K 1+ 3 2- 1% =1 0+ 1=~ 10~ 5 0.2 2- 3 1+ i+ T 0F 1+ 1 11 12 17 7 KK
8 Q& 1 T+ 2-1 2 1= 1= 0+ 9~ Y 0.1 1+ 1+ 2- 9+ 1+ 1= T+ 1= 8 8 9 10 8 CC
9 0+ O+ 2- 2 2+ 2 2+ 5« 16~ 310 0.6 O+ 1- 2- 2 3-2 4 18 25 15 10 3

10 4- 3 2+ 3 241 1 2 18+ 11 0.6 3 3-3-3 2+ 1 3+ 2+ 20 24 23 31 16

" 24 3+ 3+ 3 2 2 3-4- 224 14 D.B 2+ 3-3 3- 2+ 2+ 3~ 3+ 23 27 24 28 23

12 5 3= 3+ 3 2 2 4 & 26 20 1.0 4 2 3+ 3 Z 2 4-& 32 & 28 35 34

13 03 4+ b4- 4- 4- 5- 5- 3 4- 31+ 27 1,2 3+3 3 3+ & &+ 3- 3+ 3% 50 b1 39 32

th b 4+ 3 4- 344 3 3+ 29- 22 1.1 3 4~ 2+ 3+ 3+ 4~ 3 3- 33 40 24 29 35

5 3+ 3-3 3 2+ 3-3 3~ 23- 14 0.8 3 2«2+ 3 3- 3- 3- 2+ 22 24 19 22

16 Q1043 3 2- 1+ 1 2+ 1 1 14+ 8 0.8 2 2+ 1+ i+ T2 1 1+ 11 15 10 13 12 CK
17 Q1 2= 1~ 0+ 0+ 0+ 0+ O+ D+ 4+ 3 0.0 1 1 0+ 0+ 0 0+ O+ O+ 3 6 L3 5 4 ¢cCC
18 05 1 2 1+ 0+ 1+ 1 1+ 2+ 11~ 5 0.2 1-1+1 0+ T+ 1+ 2- 24 g 13 8 7014 CK
19 2 3+ 3+ 3 3-3 2 1+ 21- 12 0.7 2~ 3-3-3 3-3-2 1+ 19 25 17 23 1%
20 2+ 3 4~ 2 2- 2+ 2+ 2 19+ 10 0.6 2 3-3 2~ 2 3-3-2 18 22 19 21 20

21 Q7 2 3- 2+ 2 1+ O+ 1+ 0+ 12+ 6 0.3 2-2 2 2 2-1- 1+ 0+ 10 9 7 11 5cCC
22 QBA 2 3-2 2 1+ 1+ 2- 2- 15~ 7 0.3 2-2 2+2 T+ 1+ 2-2- 12 16 12 15 13

23 M 2+ 3 5+ 5 5 3+ 5+ &4+ 34~ 35 1.4 2-2 85-58 5 4-5% 4- 59 57 61 he 72

26 Dt 4 b= 4= 5~ 4+ 3+ 3- 3+  30- 28 1.1 3 3 34 4+ & 3+ 2+ 3 38 35 37 37 35
25 2+ 3 3+ 2 4- 3 2 2 21+ 12 0.7 2 3~ 2+ 2- 3+3 2 2 20 720 21 1% 27
26 3 4= 3~ 3~ 3+ 4 2+ 3+ 25 17 0,9 2+ 3- 2 3~ 3 3+ 2 3+ 25 32 19 19 33

27 3+ 3+ 5- 4~ 4- 4 2+ 2+ 27+ 20 1.0 2+ 2+ 4~ 3+ - 3+ 3- 2+ 3N 33 27 27 33

28 2 2+ 2 3+ 2 2+ 2 ZI- 18- 9 0.5 2-2-2 3 2 2+2 2- 17 20 15 17 18
29 Q2 2-1t 0O 1 0+ 1- 0+ 0 5 3 0.0 2- 1+ O+ 14 -i-1 C 6 6 8 9 4 CC
3 @3 0 9 0 1 i~ 1+ 2 1+ 6t 3 0.1 0 G 0O 2- 1 1 2 2- 7 9 9 & 12 CC
Mean 13 0.63 21.2 5.0 19.9 22.4

Kn Three-Hourly Indices Ks Three-Hourly Indices Prov

Day & 2 3 & 5 6 7 8 An 1T 2 3 4 5 6 7 8 As Sa Ri Ra Rs 1MF
1 2+ 2 2+ 2 2+ 2+ 1 0+ 1% 2 1 2-2 2= 1+ 1- 0+ 10 99.1 36 62 45

2 2= 2~ 3- 2 3 4+ 5 5- 39 2= 2 2+ 2+ 3-4 5 4+ 39 105.0 57 54 51

3 B~ 3= 24 3- t~ 5~ 5 f- 46 3+ 3 2 3- 3 4 5 4 42 98.0 57 53 L1

4 3 2 2-1 2 1+ 2-12 15 3 2+ 3-1 2 1= 2- 3- 16 101.1# 46 50 47

5 t 1 2 3- 2- 3- 2+ 3+ 18 1~ 1~ 2~ 3 2= 3~ 3~ 3+ 18 99.2 47 L1l 45

6 2= 3~ 2- 3~ 2+ 2 2 2 16 1 3-2 3- 3= 2= 2+ 2- 16 94,9 27 32 40

7 2= 3 1+ 1+ 1T i+ 0 i+ 11 1+ 3 1+ 2- 1T 1 6+ 10 94 4 3 3 40

8 -1 2-1 2«1 1-0 6 2- i+ 2 1+ I+ 0% 2= 1 9 92.7 43 43 38

9 0 0+ 1+ 2- 3= 2+ 2 & 17 G+1 2 2 3 2= 3~ 4- 18 90.3 42 43 36

10 3 3- 3~ 3- 2+ T+ 1+ 2+ 20 3 243 &4~ 3= 1= 1+ 2 21 89.2 30 3 34

11 2 2+ 3- 3- 2 2+ 2+ b~ 22 2+ 3 &- 3- 2+ 2 3= 3~ 24 92.6 28 28 38

12 b 2 4-3 2 2 = 4 33 b= 2 3+ 3 2- 2 b= 4 32 92.6 22 23 38

13 4-3 3 4~ 4+ 5= 3= 3+ 53 3 3-3 3+ G- b 3= 34 36 92.9 15 20 38

14 3 b~ 3- g~ - L4 3 3= 38 3« 4~ 2 3 3 3+ 3- 2+ 28 9z.3 23 21 38

15 3 2 2+ 3- 3= 3= 3- 2+ 22 3 2-2+3 3- 2+ 3- 3~ 22 93.7 19 22 39

16 2+ 2+ 1+ 1+ 1+ 2 1+ 1 12 2- 2 1 1+ 201 1+ 10 95.0 33 35 &1

17 1 0+ 0+ O+ G 0+ O+ O+ 3 1 1+ 0+ 0 00 1-1- 3 96.8 45 47 43

18 -1+ 1 1- 1+ 1 1+ 2+ 9 1= 2= 1 0+ T 2-2 3- 10 100.0 48 52 L3

19 2= 3= 3~ 3- 3-3 2-1% 19 1+ 3- 3= 3 3- 24 2+ 1+ 19  106.6 51 51 53

20 +2 3 2 2~ 3~ 24+ 2- 17 2+ 3 3- 2- 2 24 3-2 19 112.2 49 50 59

21 2 2+ 2- 2+ 1+ 1- 2- 0 i2 1+ 2= 2 2~ 2= 1= 1+ 0+ 9  115.3 51 57 63

22 2= 2+ 2- 2 2« 1+ 2- 2- i3 2-2 3-2- i+ 1T 1+ Z- 12 117.8 70 77 65

23 Z- 24 5- b4+ 54 4- 5+ 4- 61 1+ 2 4+ 5+ 5 4-5-4 57 11541 89 89 62

24 3+ 3 3+ 4+ 4+ 3+ 24 3- 41 3 3- 3+ 4% 4= 3+ 2+ 3 35 109.4 71 76 56

25 2- 3- 3- 2- 3+3 2 2 21 2 2+2 2 3+ 3~ 2w 2 20 104.9 42 48 51

26 3-3 2 3- 3 4-2 3 26 2+ 2 2 3~ 3 3+ 2 3+ 24 1013 50 47 47

27 3~ 3- 4 3+ G- b4m 2+ 2+ 34 24 2 3 4~ 4= 3+ 3- 3. 29 9%.9 27 27 40

28 T 2- 2 4- 2 3- 2+ 2~ 19 2 -2 3- 2 2-2 2- 15 92.3 20 26 38

29 =1 0+ 1 -1 1- 0 5 2 2-1-2- 0+ 1 0+ 7 90.7 20 21 36

30 0 0 0 1+ 0+ 1+ 2 2- 6 0 0 ¢ 2 +1 2 2z 8 89.1 20 17 34




DAILY AVERAGE INDICES Ap

1 13 18 7 9 10 7 8 2 10 34 13 7
2 8 10 4 3 4 6 8 3 5 12 9 23
3 6 6 4 6 2 6 4 9 12 4 36 27
4 7 3 4 10 16 5 6 8 7 6 14 9
5 4 3 4 21 12 4 7 6 13 6 6 10
& 4 3 7 10 7 5 25 5 8 9 5 9
7 6 5 S 21 13 8 9 4 4 11 8 5
8 4 7 14 12 11 4 4 10 10 10 8 4
9 6 10 11 9 8 4 3 9 8 10 3 10
10 12 6 8 11 10 10 4 11 4 38 7 11
11 8 5 7 8 7 6 7 7 7 40 28 14
12 4 10 18 14 5 2 13 7 16 22 8 20
13 12 6 4 8 12 6 6 4 23 23 24 27
14 20 5 5 8 6 9 6 5 16 26 31 22
I5 4 5 6 10 6 4 4 24 19 29 26 14
16 12 12 12 12 4 4 8 20 12 19 13 8
17 5 10 9 10 5 4 6 14 11 17 18 3
18 6 8 7 12 4 2 6 10 6 7 5 5
19 6 7 5 11 8 2 17 8 9 3 6 12
20 7 18 29 4 12 4 8 9 8 11 8 10
21 11 10 19 18 3 3 6 6 5 10 13 6
22 14 10 18 15 4 7 4 8 7 29 5 7
23 22 11 14 6 4 8 3 6 10 17 11 35
24 10 7 12 5 9 20 7 12 11 14 19 24
25 11 7 7 6 4 25 7 17 39 46 28 12
26 14 7 6 13 4 8 9 4 40 20 11 17
27 9 7 12 26 9 14 b 5 21 11 35 20
28 3 11 13 12 2 10 4 26 15 22 44 9
29 3 10 5 4 21 5 52 12 30 19 3
30 4 4 4 4 g 3 9 14 43 13 3
31 7 8 4 11 14 34 11
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Nov B7
PRINCIPAL MAGNETIC STORMS
NOVEMBER 1987
Commencement SC Amplitudes Ranges End

Geomag Time D H Z Maximum 3-Hour K |ndex 3] H z Hour
Sta Lat Day {(UT) Type {Min) (Gamma) ({Camma) Day{3-Hour Pericds) K {Min) {Gamma} (Gamma) Day {UT)
WIT 55,28 02 1853 SC - 1 2.4 ¢ 02(7,8) 03(7) 6 35 149 o3 03 24
FRD 49.6N 02 1552 5C* 2.5 13 - 3 03(1) 5 21 98 39 o4 --
JAI 17.3N 02 1548 SC - 0.8 25 - 5 - i 67 12 03 062
KRC 16.4N 02 1554 SC - 1.5 33 16 03(7) 7 & 134 68 07 17
SHL i4.7N 02 1548 SC - 0.5 26 5 - 3 &7 9 03 02
UJJ 13.5N 02 1548 SC - 0.% 27 - 6 - 3 71 T4 03 02
ABG 09.5N 02 1548 SC - 0,6 23 6 02{6,7) 5 3 &8 T4 03 02
HYB 07.6N 02 1552 5C - 0.4 25 2 02{6,7) 5 4 118 16 03 06
CUA O4.0N 02 1553 SC - 0.2 23 - 5 02{6} 5 -- 80 20 03 06
ETT 00.65 02 1515 SC - 0.6 23 20 - -5 188 82 0 15
TRD 01.15 02 1548 SC 0.1 25 30 - 2 70 82 03 02
HER 33,75 02 1552 5C 2 17 13 02(7) 5 10 71 65 02 24
BJY 28.5N 03 1000 SC 0.6 20 . 03(86) 6 8 117 29 o4 24
JAT 17.3N 03 0957 SC - 0.3 16 -~ 3 - 3 124 20 04 03
SHL 14.7N 03 0957 SC - 0.1 18 3 - 3 113 i o4 03
UJJ 13,58 03 0937 SC - 0.1 20 - 4 - 2 128 21 ¢4 03
ABG 09.5M 03 0957 5C - 0.3 21 - 4 03(6,7) 6 3 135 19 o4 03
HYR 07.6M 03 0959 SC - 0.1 19 3 03(6,7) 6 2 i50 19 o4 22
CUA 0&.0N 03 1000 SC .. 15 - 4 03(7) 5 -- 50 10 03 22
ETT 00.65 03 1000 SC - 0.3 10 7 - - e -- o4 15
TRD 01.15 03 0957 SC 0.1 23 26 - 1 140 121 o4 03
HER 33.75 03 1000 5SC .. 18 16 03({6,7) 5 32 107 150 03 23
WIT 342N 12 19-- .. . .. .- 13(6) & 27 135 38 1% 02
ETT 00.65 12 0100 .. - . . - “lp 104 37 14 23
HYB 07.6N 22 2000 .. ‘e ‘e . 23(5) [ b 167 15 26 22
COL 64.6N 23 06~- .. . . - 23{3,5) 24(k) 7 28& 1930 16820 24 18
SIT 60.0N 23 06-- . . .o .o 23(5) 7 -- -~ 560 24 16
WIT 54,2 23 05-- .. . . . 23(7) 7 38 250 4 24 02
FRD 49.6N 23 06-- .. . . .. 23(3,4,5) 5 21 135 60 25 16
BJi 28.5N 23 05-- .. .. . ‘e 23(3) 6 i5 120 23 24 37
JAL 17.3N 23 0600 .. . . .. - 6 139 34 24 22
KRC 16.4N 23 05-- . . . 23{(3,5,7) 5 7 140 68 29 22
SHL 14%.7N 23 0600 . .o .o - 7 138 21 24 22
UJJ 13.5M 23 0600 . . ‘s . - 5 137 33 Z24 22
ABG 09.5N 23 0600 . . ‘e .. 23(3,5,7) 5 6 155 37 2k 22
CUA 04,08 23 0618 . . ‘e . 23(3) 5 - 110 10 23 16
ETT 00.65 23 0100 .. . ‘e . - -6 206 77 24 23
TRD 01.18 23 0600 . . . . - 5 189 112 24 22
HER 33.75 23 06-~ .. .. . .. 23(7) 5 28 103 68 24 02
CNA 43,25 23 06-- .. . ‘s .. 23(4,5,7) 24(4%) 5 19 80 140 24 17
CNB 43.95 23 05-- .. . . ‘e 23(3,4,5) 5 16 129 49 24 17
GUA O4.ON 24 09710 .. - ‘e . 24(5) 5 ~- 50 10 24 16
HYB 07.6N 26 030G .. .. .. .e 26{6) 27{4,6) 4 4 108 16 27 21
Stations Reporting:
ABG = ALIBAG ETT = ETAIYAPURAM HER = HERMANUS SHL = SHiLLONG
BJ! = BEIJING FRD = FREDERICKSBURG HYB = HYDERABAD SIT = SiTKA
CHB = CANBERRA GNA = GNANGARA JAP = JAIPUR TRD = TRIVANDRUM
COL = COLLECGE GUA = CUAM KRC = KARACHI UJJ = UJJAIN

WIT = WITTEVEEN




RADIO PROPAGATION QUALITY INDICES
NOVEMBER 1987

For Circuits from Norddeich to:
Day Bracknell Rome Teheran New York Tokyo Canberra

CALCULATION OF QUALITY INDICES (Q):

From all 24 hourly field strength values and from all frequencies of
the same circuit a median field strength value is calculated (FD).
This daily value is compared with the average value (FA) of the
preceeding 27 days (1 sun rotation)}.

Q =6.0+ 20 Tog (FD/FA}/3.0
The quality indices vary from 0.1 to 9.9 where 6.0 is normal.

Conditions are "normal" (index = 6.0), if they respond to the average
of the preceeding 27 days.

SCALE FOR QUALITY INDICES:
0.1 - 1.0 = very poor

1.1 - 3.0 = poor

3.1 - 5.0 = fair

5.1 - 7.0 = normal

7.1 - 9.0 = good

9.1 - 9.9 = very good




TRANSMISSION FREQUENCY RANGES--NORTH ATLANTIC PATH

NOVEMBER 1987
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TRANSMISSION FREQUENCY RANGES--NORTH ATLANTIC PATH Nov 87

NOVEMBER 1987
QPUT3 & 9 12 15 18 2] 24 O'UT3 6 9 12 15 I8 21 24
30 1 | 1 | 1 i L.b o |- | 1 1 1 I3 L | i Pt | 1 L [ 1 30
MHz |17 Ap, = O 24 Ag, =2l MHz
20- 20
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Field strengths from four frequencies, 6.4, 8.6, 13.0, and 17.0 MHz, observed on
a Norddeich-New York circuit are represented above., Heavy so0lid lines represent
field strengths > -12 dB above 1 uV/m (transmitter power reduced to 1 kW).
Observed field strengths between -12 dB and -40 dB above @ HV/m are represented
by the fine line,
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fate COSMIC RAY I NDI CES
QOct 87 (Neutron Monitor)

OCTOBER 1987

THULE ALERT DEEP RIVER KIEL CLIMAX PREDIGTSTUHL TOKYO HUANCAYO
Average Average Average Average Average Average Average Average

Day {cts/h)/100 (cts/h)/100 (cts/h}/300 {cts/h)/100 ({cts/h)/100 {cts/h)/100 {cts/h}/256 {cts/h}/100
1 L4322 6151.3 4065 .4 3614,2
2 h436 6175.4 4077.7 3618.0
3 4502 6185.0 4085,2 3633.0
4 4419 6188.7 4077.6 3627.0
5 Gl 6209.4 4086.1 3627.7
6 LTS 6236.4 4093.5 3632.1
7 4439 6240.6 4098.4 3632.1
8 4439 6246.5 4091.4 3631.1
S 43 6204.9 4081.3 3636.2
10 4432 6217.8 4093.0 3637.5
11 5407 6196.1 £057.8 3612.5
12 4373 616&,7 L04B.5 3602.9
13 4394 6189.2 4071.3 3608.3
14 4415 6224 .6 4109.8 3610.1
15 44206 6227.5 4110.7 3614.0
16 5410 6200.5 +096.6 3609.2
17 4416 6179.4 BG77.3 3617.6
18 4421 6179.3 LOBS. 4 3630.5
19 4442 6204.2 4103.4 3629.4
20 4452 6222.6 4107.9 3634,2
21 4458 6232.5 4111.6 3633.0
22 4556 6233.6 £108.5 3632.2
23 4432 6193.3 £090.9 3628.4
24 L4a2h 6195.8 4090.6 3618.3
25 5406 6161.9 4083.3 3609.8
26 4432 6156.3 4074 .8 3606.7
27 4423 6177.2 L£093.8 3622.0
28 4408 6178.1 4093.8 3628.0
29 4817 6186.1 4086.5 3625.,5
30 B424 6181.3 4097.2 3622.7
31 4435 6204.0 4103.2 3634.8
Mean 4425 6198.2 5088.,9 3623.2

For less than 24-hour coverage, parentheses enclose the number of hours for which data are available.
For Climax and Huancayo, parentheses enclose the number of section hours whenever the sum of both sections
falls below &0 hours
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Late

Sep 87
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Late
Jul 87 SOLAR RADIO EMISSION--SPECTRAL OBSERVATIONS
JULY 1987
Observation Decimetric Band Metric Band pekametric Band
Start End Start End Int Start End Int Start End Int
Day (UT} {UT) Sta {uT) (Ut} (1-3) (Ut} (ut) (1-3) (Ut} {(UT) (1-3) Spectral Type
01 0000 0735 CULG
2035 2400 CULG
g2 0000 0735 CULG
2035 2400 CULG
03 0000 0738 CULG
2036 2400 CULG
04 0000 0736 CULG
2035 2400 CULG
23 2039 2400 CULG
24 0000 0739 CULG
2034 2400 CULG
25 0000 0739 CULG
2034 2400 CULG z244.5 2244.5 1 1118
26 0000 0738 CULG 0622.0 0623.5 1 111G
2139 2400 CULe
27 0000 1738 CULG 0420.5 0420.5 1 0420.5 0420.5 1 IiIB
2038 2490 CULG
28 0000 0738 CULG 0104.5 0104.5 1 0104.5 01045 1 1118
2038 2400 CULG
28 0000 0738 CULG
2038 2400 CULG
30 0000 0730 CULG 0137.0 0138.0 1 0137.0 o0138.0 1 1116
CULG 0141.0 014z2.0 1 111G
2038 2400 CuLg 2255.0 2256.0 1 1118
31 0000 0730 CULG 0057.0  0058.0 1 111G
CuLaG 0458.0 045%3.0 1 : 1118




fLate
SOLAR RADIO EMISSION--SPECTRAL OBSERVATIONS Aug 87
AUGUST 1987
Observation Dacimetric Band Metric Band Dekametric Band
Start End Start End Int Start End Int Start End Int
Day (UT} (UT} Sta (1) (ut)y (1-3) (uty  {(uT) (1-3) (ut) {Ut) (1-3) Spectral Type
0! 0000 0738 CULG
2038 2400 CULG
ez Q000 0400 CULG 00i2.0 0016.5 1 11
0430 0738 CULG
2038 2400 CULG
03 0000 (738 CULG
2038 2400 CULG
08 2037 2400 CULG 2252.0 2254.0 1 2252.0 2254.0 1 iI1B
CULG 2254.0 2256.0 1 il
16 0000 0700 CULG 0131.0 0137.0 1 0131.¢  0137.0 1 111G
2037 2400 CULG 2:104.0 2105.0 1 2104.0 2105.0 1 1718
CULG 2237.0 2238.0 1 111B
11 0000 0200 CULG 0341.0 0342.0 1 I11B
2037 2400 CULG
13 0000 0737 CULG 0709.0 0727.0 1 111GG
2037 2400 CULG 2110.0 2400.0 1 2110.0 2400.0 1 II1IN,B,G
CULG 2311.0 2312.¢ i 2311.90 2312.0 1t ITIB
14 0000 0737 CULG 0000.0  0529.0 1 0G00.0  0529.0 1 IIIN,B,G
2037 2400 CULG 2037.0 2400.0 1 2037.0 2400.0 1 ITIN,B,G
15 000G 0737 CULG 0000.0  05358.0 1 0000.0 0536.0 1 111K,8B.6
CULG 0240.0 0246.0 2 0240.0 ¢z46.0 2 111G
CULG 031z.90 0328.0 1 0312.0 0328.0 1 11166
CULG 0330.0 0347.0 1 1
CULG 0334.0  0343.0 1 11
CULG 0343.0 0353.0 1 Iy
CULG 0536.0 0714.0 % 0536.0 0714.0 1 1118
2036 2400 CULG 2036.0 2400.0 1 IiIB, N
16 Q000 0736 CULG 0650.0 0705.0 1 ITI8,N
2038 2400 CULG 2045.0 2400.0 1 2045.0 2400.0 1 17118
CULG 2111.0 2114.0 2 2111.0 2114.06 2 [116G
CULG 2121.0 2400.0 1 2121.0 2400.0 1 ITIN,B,G
17 0000 0736 CULG 0001.0 0003.0 2 ¢G001.0 0003.0 2 111G
CULG 0215.5 0216.0 2 0215.5 0216.0 2 I11IB
18 0000 0736 CULG 0101.0  0l122.0 2 0101.0 p1zz.0 2 111GG
2i17 2400 CULG 2117.0 2400.0 1 I1§8
19 0000 0730 CULG 000G.0 0453.0 1 ITIB,N
CULG 0245.0 0246.0 1 0245.0 0246.0 1 1116
CULG 0453.0 0730.0 1 1118
CULG 0511.9 0730.0 1 I S
2038 2400 CULG 2038.0 2400.0 1 2038.0 2400.0 1 I1I8,N
20 0000 0730 CULG 0000.0 0730.0 1 0poo.o 0730.0 1 1118,H
21 0000 0735 CULG 0223.0 0223.0 1 0223.0 Gez23.9 1 i1lB
CULG (3534.0 0617.0 2 0534.0 0617.0 2 I1T11GG
CULG 0625.0 0735.0 1 I §
CULG 0625.0 0735, 1 3625.0 f111.0 i 1118
22 2035 2400 CULG
23 0000 ©735 CULG
2035 2400 CULG 2236.0  2236.0 2 2236.0 2236.0 2 1118
CULG 2310.0  2312.5 2 2310.0 2312.5 2 1118
24 0000 0735 CULG pz22.0 0514.0 1 gzee. o 05:4.0 1 ITIB.N
CULG 0452.0  D457.0 2 0452.0 0457.0 2 111G
CULG 0609.5 0810.5 2 0609.5 081¢.5 2 iTIG
2035 2400 CULG 2121.0  2400.0 1 2121.0  2400.0 TEIN
CULG 2236.0 2239.0 1 il




Late
Aug 87 :SOLAR RADIO EMISSION--SPECTRAL OBSERVATIONS
AUGUST 1987
{Observation Decimetric Band Metric Band Dekametric Band
Start End Start End int Start End Int Start £nd Int
Day (UT) {UT} Sta (UT}) (ury (1-3) (ut) (Ut} (1-3) {UT) (UT) (1-3) Spectral Type
25 0000 0734 CULG 0000.0 0734.0 2 0000.0 0737.0 2 IIIN
2034 2400 CULG 2034.0 2400.0 2 2034.0 2400.0 2 IIIN
26 0000 0734 CULG 0000.0 0734.0 2 0000.40 0734.0 2 I1IK
2035 2400 CULG
27 0000 0734 CULG 0055.0 0055.0 2 1118
2034 2400 CULG 2305.0 2305.0 1 I1IB
29 0000 0733 CULG 0z240.0 0240.0 0240.0 0240.0 1 URCLF
CULG 0258.0 0301.0 1 0301.0 0302.0 1 11
2034 2400 CULG 0465.0 0733.0 1 ITIN,G
30 2032 2400 CULG 2051.0 2051.5 1 2051.0 2051.5 1 I1IB
CuLe 2124.0 2126.0 1 2124.0 2126.0 1 1116
CULG 2326.0 2326.5 1 1118




Late
SOLAR RADIO EMISSION--SPECTRAL OBSERVATIONS Sep 87
SEPTEMBER 1987
Observation Decimetric Band Metric Band Dekametric Band
Start End Start End Int Start End Int Start End Int
Day (UT} (UT) Sta (uT) {(ut) {1-3) (uT) (uTy {1-3) (uT) (Ut) (1-3)} Spectral Type

02 0000 0732 CULG 0433.0 0447.0 1 11166

03 0000 0731 CULG

04 0000 0730 CULG 0429.0 0428.0 1 0428.0 0428.0 1 iTlB
CULG 0712.0 G730.0 1 071z.0 ©0730.0C 1 i1IS
203t 2400 CULG
05 0000 0730 CULG 0339.0 0339.0 1 0338.6 0338.0 1 ITIB
CULG 0454.0 0459.0 1 0454.0 0458.0 1 111G
CULG 0551.0  0551.0 1 0551.0  0551.0 1 1118
2030 2400 cCuLg
06 0000 0730 CULG
2030 2400 CULB
07 0000 0730 CULG 0600.0 0613.0 1 0600.0 0613.0 1 111GE
2029 2400 CULS 20456.0 2047.0 1 2046.0 2047.0 1 ITIB
68 0000 0355 CULG
2038 2400 CULG
09 0000 0729 CULG 0114.0 01i4.5 1% 0114.0 0114.5 1 1118
2029 2400 CULG
10 0060 0723 CULS
2030 2400 CULG 2109.0  2113.0 1 2109.0 2113.0 1 IT1G
11 0000 6728 CULG 0603.0 0603.5 2 1116
CULG 0608.0  0610.0 2 111G
CULG 0614.0 0614.5 2 111G
CULG 0621.0 0622.0 2 ITiG
2028 2400 CULG 2223.0  2223.5 1 2223.0 2223.5 1 I118
CULG 2313.0 2313.5 2 2313.0 2313.5 2 111G
CcuLG 2314.0 2315.5 2 2314.0  2315.5 2 v
CuLe 2333.0 2335.0 2 2333.0 2335.0 2 16
12 0000 0728 CULG npogz.¢c  oocsa.o 2 0002.0 0004.0 2 ITIG
CULG 0327.¢ 0645.0 1 0327.0 0B45.0 1 1118, 4
2028 2400 CULG
13 0600 0727 CULG 0416.0 0417.0 1 ITiG
CuLa G453.0 0453.5 1 1118
CULG 0607.0 0607.5 1 1118
CULG 0624.0 0624.5 1 0624.0 0624.5 1 ITIB
2027 2400 CULG 2117.0  2123.0 2 2117.0 2123.9 2 116
CuLG 2234.0  2245.0 2 2234.0  2245.0 2 ITIGG
14 0000 0727 CULG 0C¢11.0 00l1.5 1 [i1B
CULG 0023.0 0028.0 2 0023.0 0029.C 2 11166
CULG Q029.0 0034.0 2 1T B
CULG 0409.0 0409.5 2 0408.0 0408.5 2 ITiB
CliLG 0414.0  04314.5 1 IT1B
CULG 0417.0 0425.0 2 0417.0  0425.0 2 11166
CuLG 0560.¢  0503.0 1 1116
CuLG 0633.0 0837.0 2 0633.0 0637.0 2 1TIGG
CULG 0705.0 0705.5 1 IfIB
2027 2400 CULG 2116.0  212:.0 1 2116.0 2121.0 1% 111G
15 0000 0727 CULG 0054.0 0056.0 1 0054.0 0058.0 1 1116
CULG 0l12.0  0113.0 1 0112.0 01:3.0 1 ITIB
CULG 0509.0 o0522.0 1 0508.0 0522.0 1 11166
2027 2400 CULG 2131.0 21310 1t 2131.0 2131.0 1 ITIB




Late
Sep 87 SOLAR RADIO EMISSION-~-SPECTRAL OBSERVATIONS
SEPTEMBER 1987
Observation Decimetric Band Metric Band Dekametric Band
Start End Start End Int Start End Int Start End Int
Day (UT) (UT) Sta {UT) {UtTy (1-3) (uT) {(uT) (1-3) (uT) {UT) (1-3) Spectral Type
16 0430 0727 CULG 0504.5 0711.0 1 0504.5 0711.0 1 11INM,8B
2027 2400 CULG
17 000G 0727 CLLG 0018.0  0020.0 1 0018.0 0020.0 1 I[iIV.B
CULG 0228.0 0230.0 1 0228.0 G230.0 1 111V.,8
CuLG 0524.0 0524.0 1 0524.0 0524.0 1 111B
CULG 0648.0 0708.0 1 111
2027 2400 CULG
18 0000 0727 CULG 0243.0 0244.0 1 G243.0 0244.0 1 111G
2027 2400 CULG
19 0000 0725 CULG 0114.0 0115.0 1 0114.0 0l1i5.0 % 111G
2025 2400 CULG
20 0000 0725 CULG
2025 2400 CULG 2151.0 2155.0 2 111G
21 0000 0725 CULG 0058.5  0215.5 1 [IIN
CULG 0157.5 0200.5 3 0157.5 g200.5 3 111G
CULG 0200.5 0211.0 1 11
CULG 0205.0 0205.0 1 0205.0 0205.0 1 I1iB
*Yé CuLa 0533.0 0534.0 1 0533,0 0534.0 1 116G
CULG 0623.0 0623.0 1 1118
22 0000 0725 CULG
2025 2400 CULG 2105.5 2108.0 1 2105.5 7106.0 1 111G
23 0000 0725 CULG 0444.6¢ 0444.5 1} ITIB
2025 2400 CULG 2138.0 2158.0 1 Z138.0 2158.0 1 Il
24 0000 0725 CULG
2024 2400 CULG
25 0000 0724 CULG
2023 2400 CULG 2138.90 2158.0 1 2138.0 2158.0 1 11
26 0000 0723 CULG
2023 2400 CULG
27 Q000 0722 CULG
2023 2400 CULSG 2324.0  2324.0 1 1118
28 0000 0723 CULG 0555.0 0g01.0 1 0555.0 0602.1 1 111G




Observation
Start End
Day (UT) (UT)

SOLAR RADIO EMISSION--SPECTRAL OBSERVATIDNS

. Decimetric Band
Start End int
{(uT) {ut) (:-3)

QCTOBER 1987

Metric Band
Start End

Int
(1-3)

Dekametric Band

Sﬁart End Int
( (1-3)

Spectral Type

03 0000 0630
04 0000 0600

05 0000 D700

06 0000 0720

07 0000 6720

2020 2400

08 0000 0720
2018 2400

09 0000 0719

2019 2400

10 0000 0719

2018 2400

11 00C0 0718
2018 2400

12 0000 0718
2017 2400

13 0000 0718
2017 2400

14 0000 0700
2018 2400

{uT) {uT)

2027.0 2027.0
2028.0 2028.0
0237.0  0330.0
0000.0 .0600.0
2020.0 2400.0
0000.0  0720.0
0245.0  0B50.0
2020.0  2400.0
2042.0  2051.0
?123.5  2124.5
0000.0  0648.0
2050.0 2124.0
2131.6  2140.5
2204.0  2211.0
2232.0 2400.0
0040.5 0021.0
0143.0 0143.0
Gl45.5  0145.5
0206.5 0210.0
0238.0  0255.0
0623.0  0626.0
0632.0  0835.0
0632.0 0642.5
0353.0  0359.0
2056.0  2056.5
2100.5 2101.5
2116.0  2116.0D
2210.0 . 2218.0
2308.0  2308.0
2324.0  2333.0
0014.0  0017.0
0208.0  0208.0
0223.0  £230.0
0233.0 0235.0
0536.0  0837.0
2031.0 2033.0
2225.0 2225.0
0249.0  0249.0
0504.0 . 0504.0
0513.0 0513.0
0646.0  0648.0
2326.0  2400.0
0051.0  0630.0
2242.0  2243.0
0610.0  0610.0
2018.0  2400.0
2018.0  2400.0

M)

Ry L

Lt e o e e e [ e ] [tk A= R

e N

—_

T} (uT)
2027.0  2027.0 1
2028.0 2028.0 1
0237.0 0330.0° 1
Go00.¢  0B00.0 1
2020.¢  2400.0 2
0000.0¢  0720.0 1
0245.0 0650.0 2
2123.5  2124.5
0000.0 0648.0 1
2050.0 Z2124.0 3
2131.0 2140.5 3
2204.0 2z211.0 2
2232.0 2400.C 1
0640.5 0021.0- 3
0145.5 1
0206.5 0z21i0.0 1
0238.0 0255.0 2
0623.0 0625.0 2
0632.0 0635.0 3
0632.0 0642.5 3
2056.0 2058.5 1
2106.5 z2101.5 1
2116.0 21156.0 1
2210.0  2218.0 1
2308.0 2308.0 1
2324.0  2333.0 2
G014.0  0017.0 1
Gz08.0  0209.0 1
£223.0 0230.0 2
06233.0 0235.0 1
0636.0 0637.0 1
2031.0 2033.0 1
2225.0  2225.0 1
C249.0  0249.0 1
0504.0 0504.0 1
£513.0 0513.0 1
0546.0 0648.0 1
2326.0  2400.0 t
G05i1.0  0830.¢ 1
2018.0  2400.0 i

[1iB
ITiB

ITIG

11166
ITIS

IEIS
11166
I[TIN,G,B
U

ITIG

ITIN,B,G,G
11166
IT1GG

ITIG
ITIN,B.G

1116G
1118
ITIB
1116
ITIGG
11166
¥V
IT1GG

1TIB
1T1B
TT1B
ITIB
IT1G
ITIB
ITIGG

1116
1116
11166
ITIN,B
ITIN,B
1118
1118

ITIB
ITIB
IT1G
ITiG




Cbservatian

16

17

18

15

20

21

22

23

24

25

26

27

28

29

30

Start £nd
Day (UT)

2018

0000
2017

0000
2017

0000
2017

0000
2017

0060
2017

0000
2017

2000
2018

G000
2016

0Go0
2016

0000
2016

0000
2016

0000
2016

0000
2016

0000
2016

0000

2016

(uT)

2400

0717
2400

0717
2460

0717
2400

0717
2400

a717
2400

0717
2400

0716
2400

07186
2490

07186
2400

0716
2400

07186
2400

0716
2400

6716
2400

0716
2400

0716

2400

SOLAR RADIO EMISSION--SPECTRAL OBSERVATIOHS

Decimetric Band

Start

End
um)

Int

OCTOBER 1987

Metric Band

Start

0426.
0436.
2017.
2037.

SO0 O

0048,
0119.0

o]

0346.0

End

0717.
0717.
2202.
2050.

DOO O

0051.
0120.0

(=3

0346.0

0149.0
0604.0

2300.0
2400.0

2400.0

[P

bt =

1

Dekametric 8and

Start
(um)

2017.0
2037.0

0049.0
0119.0

fnd Int
(ut) (1-3) Spectral Type
0330.0 1 1115
I §
0718.0 1 ITIS
2400.0 1 I1Is
)
0717.0 2 111G, K
I111B,N
I §
2022.0 1 ITIB.N
2050.0 1 11166
00s51.0 L 111G
0120.0 1 111G
111B
1118
1 1118
2400.0 1 111G
2300.0 1 11ts
CONT
2400.0 1 1115




RILD DATA CENTER
FOR
SOLAR-TERRESTRIAL PHYSICS

A

The ICSU Panel'on WDCs has recommended that it would be appropriate
courtesy to acknowledge in publications that data were obtained from the

originating station or investigator through the intermediary of the WDCs.
The following statement is suggested:

"Data used in this study were provided by WDC-A for Solar-Terrestrial
Physics, NOAA E/GC2, 325 Broadway, Boulder Colorado 80303, USA."




