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DETAILED INDEX OF OBSERVAT IONS PUBLISHED IN NSOLAR-GEOPHYS ICAL DATAR

CODE KIND OF OBSERVATION SEP 86 OCT NOY DEC JAN 87 FEB MAR APR

A, SOLAR AND INTERPLANETARY EVENTS

A.1  Sunspot Drawings S07A 36 S5S08A 29 509A 29 510A 27 S511A 31 5124 31 513A 37

A.2aa Infernat, Provisional Sunspot Numbers 511A 80 S11A 80 S511A 80 511A 80 510 7 S511A 9 512A 7 S5i3A ¢
A.2c American Sunspot Numbers 51iA 81 511A 81 51tA 81 511A 81 S510A 7 511A 9 512A 7 5138 9
A.Za Mt, Wilson MagneTograms 507A 36 G08A 29 SO00A 29 S510A 27 S511A 31 512A 31 513A 37

A.3b Mt, Wilson SunspoT Magnetic Ciass 507A 66 SOBA 60 S509A 59 510A 58 511A 62 5124 59 513A 68

AJ3c Kitt Peak Magnetograms 508A 89 508A 29 S09A 29 510A 27 511A 3t 512A 31 513A 37

A.3¢ Mean Solar Magnetic Field {Stanford)  506A 20 507A 24 5084 21 S09A 20 510A 20 511A 23 512A 23 S5t3A 29
A.3e Stanford Magnetograms 5074 36 5S08A 29 509A 29 S510A 27 511A 31 512A 31 3513A 37

A.4 Healpha Flitergrams 507A 36 S0BA 29 509A 29 510A 27 S11A 31 5124 31 3S13A 37

A.5 Calicium Plage Photographs/Drawings 500A 93 S511A106 S511A110 511A114

A.5a Calclum Plage Regions 5t1A 95 511A 98 511A102

A,5b Daily Calcium Plage Indices 511A 96 S511A100 511A104

A.6  Healpha Synoptic Charfs SOBA 88 S08A 24 509A 22 S10A 22 512A BY 512A 26 513A 32

A.6b  Active Reglon Carte Synoptique (Paris} 511B 4 5128 4 5138 4

A.6c Stanford Solar Mag Fleld Synoptic Maps 507A 30 508A 25 S080A 23 S510A 23 511A 27 S512A 27 513A 33

A.6d Kitt Peak "™ Mag Fleld Synoptic Maps 3Q7A 32 508A 28 S00A 28 S10A 26 S511A 30 512 30 513A 36

A.6e Mass Ejectlions from the Sun 5118 20 5128 38 ==~

A.6f Active Prominences and Fllaments 5118 21 5128 39 513B 23

A.6g Sac Peak Coronal Line Synoptic Maps 507A 34 508A 26 S09A 24 510A 24 S511A 28 512A 28 5134 34

A.7g Kitt Peak Heilum Synoptic Maps May 85 Tn 491A 27

A.7Th Coronal Line Emission (Sac Peak) 507A 36 S08A 29 509A 29 S10A 27 B511A 31 512A 31 5138 37

A.8aa 2800 MHz - Solar Flux (Ottawa) 5064 7 SO7TA 9 S08A T S09A 7 510A 7 5114 9 5124 7 5138 9
A.Bac 2800 MHz - Adj. Solar Flux (Ottawa) S506A 7 SOTA 9 508A 7 S509A 7 S510A 7 S511A 9 512”7 51340 9
A.8g Adjusted Daily Solar Fluxes {Sagamore) 506A 7 S07A 9 S508A 7 509A 7 510A 7 51tA 9 5128 7 Si3A 9
A.10a Interferometric Chart (164 Mdz) Nancay 308A 93 508A 94 508A 19 S509A 18 ==~ S11A 20 512A 19 -513A 26
A, 10c fast-Wast Scans = 21 cm = Fleurs 506A 16 507A 21 508A 17 S10A 76 S10A 16 511A 18 5128 17 513A 24
A.10d East-West Scans = 43 ¢m - Fleurs 506A 16 S07A 22 S08A 18 S510A 77 510A 17 511A 19 5124 18 3513A 25
A.10s East-West Scans - 10 cm - Ottawa S06A 15 507A 20 50BA 16 S09A 15 S510A 15 S511A 17 512A 16 S513A 23
A,10f East-West Scans - 3 cm - Toyokawa 5064 14 507A 19 508A 15 500A 14 510A 14 S511A 16 5128 15 513A 22
A.l1g Solar X-ray GOES (graphs/event Table} 5118 13 5128 23 5138 16

A.12e Solar Particles (IMP H & 1) Jan 84-Apr 85 In 5058 34; May-Aug 85 in 3108 26

A.13d Solar Wind from 1P Scintillations Doc 84 in 486A 92

A.130 Solar Plasma (IMP H & J) Fab-Mar 86 in 5098 34; Mar-Cct 86 [n 5118 26

A.13f Solar Wind {(Pioneer 12} Aug 83-Jan B4 in 487A B2

A.16a8 SMM Solar Irradiance Dec 84 in 490B 18

A.16b NIMBUS Solar Irradiance Nov 7B=Oct 84 in 4998 26

A.17 Interplanetary Mag Field (Ploneer 12) Dec 84 in 488A 80; Feb-Sep 86 in 511A 82

A.t7¢ Inferred Interplanetary Mag Field Mar 86 In S00A 21; Mar 87 in 512A 21t

B. TONOSPHERIC RADIO PROPAGATION

B.52 Fiald Strength Graphs-North Atiantic  507A 78 508A 84 5094 76 510A 72 S11A 76 S512A 72 513A 84

8,53 Qualify Indices on Paths to Germany 507A 77 508A 83 500A 78 S10A 74 S511A 75 512A 74 513A 83

C. SOLAR FLARE-ASSOCIATED EVENTS

C.ia H-alpha Flaraes 5064 12 SOTA 14 508A 12 509A 12 S510A 12 511A 14 512A 12 5134 14
C,lba H-alpha Flare Groups 511B 7 5128 6 5138 6

C¢,1d Flare Patrol Observations 5064 13 507A 18 508A 14 509A 13 S10A 13 511A 15 512A 14 B513A 2t
C.1¢ flare Patrol Observations 5118 9 5128 14 5138 10

C.3 Radio Bursts Fixed Freq. 5118 11 5128 16 513A 12

C.3 Radioc Bursts Fixed Freq. Selected 506A 18 SOTA 23 508A 20 509A -~ 510A 18 511A 21 512A 20 513A 27
C.4d Radio Bursts Spectral (Culgoora) 507A 68 5S0BA 69 S09A 65 S510A 61 S511A 66 512A 62 S13A 75

C.4e Radio Bursts Speciral (Weissenau) 508A 95 509A 65 510A 61 511A 66 512A 62 513A 75

C.4f Radio Bursts Spectral (Sagamore Hill) 507A 68 S0BA 69 S09A 65 S510A 61 511A 66 512A 62 513A 75

C.4i Radio Bursts Spesctral (Blelen} ——— — - —— ———— —_— ———

C.4k Radio Burs+ts Spectral (Learmonth) SO7A 68 S08A 69 SO09A 65 S510A 61 511A 66 512A 62 513A 75

C.4l Radio Bursts Spectral (Palehua) 507A 68 S08A 69 509A 65 SI10A 61 St1A 66 512A 62 513A 75

c.6 Sudden lonospheric Disturbances 507A 67 S0BA 67 50%A 63 SI10A 60 S11A 64 5128 60 513A 73

D. GEOMAGNETIC & MAGNETOSPHERIC EVENTS

D.la Geomagnetic Indices 507A 73 508A 79 S500A 72 510A 67 S11A 71 5134 91 513A 79

9.1ba 27-day Chart of Kp Indices S07A 75 50BA 81 S00A 74 S10A 69 S511A 73 5128 70 513A 81

D.1c  27-day Chart of Cg S10A 70 S10A 70 510A 70 510A 70

D.1d Principal Magnetic Storms S07A 76 SOBA 82 509A 75 S10A 71 51IA 74 5124 71 513A 82

D.1% Sudden Commencements/Flare £ffects 508A101 509A 83 S11A 94 511A 94 512A 80

D.lg Equatorial Indices Ost SOBATO0 510A 89 S511A 92 S511A 93 5124 82

F. COSMIC RAYS
F.la Cosmic Ray Neutron Cts (Deep River) 507A 69 S508A 78 509A 71 S510A 66 511A 67 512h 67

£.1b Cosmic Ray Neutron Cts (Climax) S10A 86 GO9A 82 S10A B8 510A 66 S511A 67 512A 67

f.le Cosmic Ray Neutron Cts {Alert) 507A 69 SO08A 78 S509A 71 S510A 66 S511A 67 5128 67

F.lh Cosmic Ray Neutron Cts (Thule) 5074 60 S0BA T8 S00A 71 S510A 66 513A 88 S13A 89 S513A 78
F.11 Cosmlc Ray Neutron Cts (Kiel) 507A 69 SO9A 82 510A 88 5710A 66 S5HIA 67 512A 67 513A 78
F.1] Cosmic Ray Neutron Cts (Tokyo) 507A 69 S12A 76 S512A 77 5124 78 512A 79 512A 67 513A 78
£.11 Cosmic Ray Neutron Cts (Huancayo) 510A 86 S510A 87 S10A 88 S10A 66

F.im Cosmic Ray Neutron Cts (Predigtstuhl) Feb 86 in 500A &7
H M} SCELLANECUS

H:BO 1UWDS Alart Perlods 5064 4 S507A 5 S508A 4 S509A 4 S510A 4 S1iA 5 S512A 4 513 5

The entry "507A 36" under Sep 1986, for example, means that the sunspot drawings for Sep 1986 appear in SQLAR-GEO-
PHYSICAL DATA No. 507, Part |, and that They begin on page 36, "A" denotes Part | and ®Bw, Part il. Bianks Indi=
cate data not yet received and dashes mark unavallable data.
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ALERT PERIODS

APR 87
INTERNATIONAL URSIGRAM AND WORLD DAYS SERVICE
Summary of the Geoalert Messages APRIL 1987
D
Date oafue 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 Forecas! “Lat *Long Forecast! Geoalerts
091 01 31 030 072 007 N04 w02 0 0 0 01 NO4 W02 Q Solquiet, Magquiet.
522 w13 0 00 §22 W13 Q
092 02 01 013 073 010 NO4 W17 0 0 0 02 NO4 W17 Q Solquiet, Magquiet.
093 03 02 011 072 008 NO5W3L 1 0 0 03 NOS W31 Q Solquiet, Magquiet.
094 04 03 011 072 002 NO5W44 0 0 0 04 N0OsS W44 Q Solquiet, Magquiet.
095 05 04 026 074 013 NOSWS6 0 0 0 05 NO5S Ws6 Q Solquiet, Magquiet.
522 E59 1060 5§22 ES9 Q
096 06 05 043 078 011 NO7TW7I0 0 0 O 06 NO7 W70 Q Solquiet, Magquiet.
S22 E47 4 0 0 522 E47 Q
§32 E86 110 8§32 EBé6 E
Presto:? Boulder Magstorm begins 04/0315 UT.
097 07 06 055. 089 008 NOS W84 0 0 0 07 NO5 W84 Q Solquiet, Magquiet.
522 E32 6 0 0 822 E32 Q
832 E72 6 0 0 832 E72 A
098 08 07 084 094 013 NOo4wWoe9 0 0 O 08 NO4 W99 Q Solquiet, Magquiet.
823 E19 200 523 E19 E
833 E60 70 0 8§33 E60 E
524 W07 0 0 0 524 W07 Q
506 E73 100 S06 E73 Q
099 09 08 085 095 009 523 EO7 300 09 823 EQ7 E Solquiet, Magquiet.
§34 E47 100 534 E47 E
524 W21 0 0 0 S24 W21 Q
S§05 E62 1 00 S05 E62 E
530 Est 200 830 E51 E
100 10 09 082 100 008 523 W06 100 10 S23 W06 Q Solalert 10/XX,
834 E38 6 0 0 §34 E38 E Maggquiet.
806 ES1 500 S06 ES1 E
S30 E40 2 00 830 E40 E
101 11 10 083 100 010 823 W20 300 11 523 W20 E Solalert Minor 11/XX,
S34 E23 700 S34 E23 E Magquiet.
S06 E38 200 S06 E38 E
S30 E27 0 00 830 BE27 E
102 12 11 103 101 007 823 w33 2 00 12 S23 W33 E Solalert 12/13,
S33 E1l1 4 0 0 S33 El11 E Magquiet.
504 E22 300 S04 E22 E .
530 E16 0 00 530 E16 E
N25 E73 100 N25E73 Q
103 13 12 093 098 006 523 W48 000 13 S23 W48  E Solalert 13/XX,
S33wW02 2 0 0 S33 W02 E Magquiet.
506 E06 100 S06 E06 Q
831 E04 0 0 0 831 E04 E
N25 Ee6l 0 0 0 N25 Es1  Q
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APR 87 ALERT PERIODS

INTERNATIONAL URSIGRAM AND WORLD DAYS SERVICE

Summary of the Geoalert Messages APRIL 1987
Date
Date of 10-cm Location Flares Date Location

Julan of Obser— Wolf  Selar A~ of Region

Day Issue vation No, Flux  index °tat®long  Totsl M X Forecast °Lat “Long Forecast' Geoalerts

104 14 13 086 099 015 523 Wo4d 1 ¢ 0 14 S23 W64 E Solalert 14/XX
533 Wi4 1 0 0 S33 Wi4 E Magquiet.
S06 W06 0 00 806 Wie Q
§32 W04 0 06 0 S32 W04 E
N22 E47 0 0 0 N22 E47 Q

105 15 14 080 098 008 S22 W7 0 00 15 S22 W77 Q Solnil, Magquiet.
S33 W28 200 S33 W28 E
507 w20 0 0 0 S07 W20 Q
S31 W26 0 0 0 S31 W26 E
N24 E36 60 0 0 N24 E36 Q

106 16 15 098 G97 007 §22 W9l 0 0 0 16 S22 w91  Q Solquiet, Magquiet.
833 W39 6 0 0 833 Wie E
S07 W34 000 S07 W34 Q
8§32 W36 6 00 S32 W36 E
N24 E22 1 0 0 N24 E22 Q
$17 W16 ¢ 0 0 S17 Wise Q

107 17 16 071 105 007 S33 W50 4 0 0 17 S33 W50 Q Solquiet, Magquiet.
8086 W48 0 0 0 S06 W48  Q
S31 W48 6 1 0 S31 W48 E
N24 E08 100 N24 EO8 Q
516 W30 0 00 S16 W30 Q

108 18 17 071 097 005 S32 WeS 8 0 0 18 532 W65 E Solquiet, Magquiet.
S07 W6l 0 0 0 S07 W61 Q
832 W62 2 00 8§32 W62 E
S18 W46 0 00 S18 Wide  Q
N28 W40 0 0 0 N28 W40 Q

109 19 18 051 093 003 S07TW76 1 0 O 19 SOTW76 Q Solguiet, Magquiet.
531 W78 9 0 0 S31 W78 E
N28 W53 0 0 0 N28 W53 Q
N31 E&7 0 0 O N31 E67 Q

110 20 19 037 091 008 S03 Wa9 0 0 ¢ 20 S03 W89 Q Solquiet, Magalert
S31 W91 1 0 0 531 W91 E Minor 20/21.
N32 E55 0 0 0 N32 E55 Q

111 21 20 011 085 018 N31 E43 0 0 0 21 N31 E43 Q Solgquiet, Magnil.

112 22 21 047 078 004 825 E12 0 00 22 8235 E12 Q Solquiet, Magquiet.
S40 E41 0 0 0 540 E41 Q
NOS5 E76 0 0 0 NO5 E76 Q

113 23 22 060 076 004 526 W01 0 0 0 23 8526 W01  Q Solquiet, Magquiet.
S38 E26 00 0 S38 E26 Q
NO4 E64 300 NO4 Es4 Q
N27 W30 0 0 O N27 W30 Q
NIOW01 0 0 0 Ni0 W01 Q

114 24 23 039 076 005 526 W15 0 0 0 24 526 W15 Q Solgquiet, Magquiet.
N(04 E50 1 00 N04 E50 Q
N27 W44 0 0 0 N27 w44 Q




ALERT PERIODS

APR 87
INTERNATIONAL URSIGRAM AND WORLD DAYS SERVICE
Summary of the Geoalert Messages APRIL 1987
D
Daie c:;fne 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! Geoalerts

115 25 24 051 078 010 S26 W26 0 0 O 25 826 W26 Q Solquiet, Magquiet.
NO4 E37 0 0 ¢ NO4 E37 Q
N27 W57 3 0 O N27 W57 E
N12 E33 0 00 N12 E33 Q

116 26 25 025 075 005 NO4 E23 0 0 0 26 NO4 E23  Q Solquiet, Magquiet.
N27wW71 0 0 O N27 W71 Q

117 27 26 024 073 005 NO4 E10 0 ¢ O 27 NG4 E10 Q Solquiet, Magquiet.
N27Wg4 0 0 0 N27 W84 Q ‘

118 28 27 013 074 010 NO3 W03 0 0 0 28 NO3 W03 Q Solquiet, Magquiet.

119 29 28 049 073 002 N4 Wie 0 0 O 29 N04 W16 Q Solquiet, Magquiet.
N26 E31 g 0 0 N26 E31 Q ’
S36 W2s 0 00 836 W25 Q
8§28 EO1 0 00 528 EO01 Q

120 30 29 039 073 004 No3wit 0 0 0 30 NO3 W31 Q Solquiet, Magquiet.
S36 W37 0 00 S36 W37 Q
528 W12 ¢ 0 0 S28 Wi2 Q

121 01 30 043 076 004 NO3IwW4s 1 0 O 01 NO3I W45 Q Solquiet, Magquiet.
528 W25 0 0 ¢ S28 W25 Q
523 E73 0 0 0 S§23 E73 Q

1Q = guiet, E = eruplive, A = active, P = proton.

2Presto message is a rapid report of a major event.
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69.8 13.3 85.5

0.2 33 855

70.4
uncorrected for interference during calibration;
flux equaled 74.0 in 1985.

75.5
The yearly mean 2800 MHz

82.4

of measurement; a

69.4

10.

snow on antenna.

72.5

st in progress at time

74.2 §9.7
d

ice on antenna;

adjusted for bu;-— T time of measurements a = uncorrected for interference during calibrations
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BPAILY SOLAR INDICES Apr 87
______________ April 1887 _

Bartels Sunspot Obs Flux ~  =www- Soi;r Flux Adgusted to 1 Astronomical Upit =—ww-
Julian Cgc]a Humbers Jttawa SGMR  SEGMR  SGMR Ottawa SGHR SGMR  SGHMR SGHR SGHR
ay Int Aaer {2800) {15400) (8800) (4985) (2800) (2695) (1415} (610) (410) (245)

01 081 20 14 13 12.8 412 222 105 12.5 16 54 25 16 8
02 092 21 12 11 12.0 492 245 120 11.8 76 56 3 11 1
03 093 22 10 11 72.4 487 217 110 72.4 70 55 38 19 8
04 094 23 13 14 73.8 486 a4 114 740 12 55 32 18 9
05 095 24 28 27 17.% 453 225 114 11.% 19 58 35 18 10
06 096 25 41 4 §9.2 456 --- 133  89.4 30 61 32 18 14
07 097 26 56 68 94.2 451 = - 84.4 95 67 34 25 21
08 098 21 64 67 94.5 450 = 132 94.8 93 59 33 22 18
09 099 1 69 69 100.2 489 - 146 100.5 98 T4 35 11 1
10 108 2 12 75 99.6 491 238 134 108.0 29 71 34 20 11
11 101 3 80 86 100.8 488 256 134 161.3 166 b4 36 22 9
12102 4 17 18 98.1 493 258 133  98.% 98 12 36 22 8
13 103 5 79 73 98.7 ——= - ---  09.3 - - o - -
4 104 8 74 16 97.1 496 273 140  971.7 102 74 i1 22 g
15 105 1 78 T4 97.1 508 267 144 97.8 97 76 45 46 -
16 106 8 60 64 94.6% 404 243 163  95.3% 98 - 33 33 -=
17 107 9 41 45 96.5 391 221 130 91.3 93 12 31 20 13
18 108 10 35 35 93.2 450 253 141 94.0 96 68 36 290 9
19 108 " 29 24 30.9 478 --= 132 1.1 80 54 31 18 8
20 110 12 16 11 84.8 486 258 125 85.6 817 63 32 19 7
21 1N 13 19 19 11.5 482 286 123 78.3 81 549 32 18 1
22 112 14 26 25 15.7 488 263 120 16.5 18 58 33 18 7
3 113 15 25 21 15.7 490 256 123  76.5 80 60 37 20 1
24 114 16 35 28 11.1 486 235 123 78.6 80 63 39 13 9
25 115 11 23 23 74.9 503 247 121 75.8 76 60 36 i8 8
26 116 i8 21 21 13.3 496 235 118 74.3 13 -- 30 18 6
21 117 18 11 11 13.8 499 239 120 74.8 78 -- 30 19 1
28 118 20 14 12 13.3 418 255 118 74.3 74 - 25 11 1
28 119 21 20 24 72.5d 494 252 119 73.6d 14 -~ 37 20 9
30 120 22 30 32 15.1 498 242 123 76.8 19 - 31 19 8
Hean 3%.3 38.4 84.9 LXK 246 126 85.5 85 63 34 2 10

The international sunspot numbers are preliminary values.

Yhe obgserved and the adjusted Ottama fluxes tabulated here are the "Series {® daily values reported
by the Algunquin Radio Observatory, Ottawa, Ontario, Canada. HNumbers in parentheses in the column
headings denote frequencies in HHz. Qua?i%iers after an entry have the following meaning:

interpolated

ice on antenna

snow on atenna

uncorrected for interference during calibration.
adjusted for burst in progress at time of measuremsnt.

L3 - 2-N - -
(DI T T

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




Apr 87 OBSERVED AND PREDICTED SOLAR ACTIVITY INDICES
APRIL 1987
---------- RELATIVE SUNSPOT NUMBERS -=w------- 2800 MHz RADIOD FLUX
International American Derived Adjusied to 1 AU
{R1) {Ra) (Rs) {sa)
Monthly Manthly Monthly Monthly
Date Mean Smoothed Mean  Smoothed Mean Smoothed Mean Smoothed
Jul 83 82.2 66 82.2 . 63 77.4 66 129.1 118
Aug 71.8 66 69.2 63 75.7 66 127.5 118
Sep 50.3 68 47 .4 66 57.0 67 110.2 119
Oct 55.8 68 52.3 66 58.6 67 111.7 120
Nov 33.3 59 30.2 65 35.6 67 90.4 120
Dec 33.4 64 32.3 62 5.7 65 80.5 118
Jan 84 57.0 60 54.4 58 59.4 61 112.4 115
Feb 85.4 56 8i.5 54 86.2 58 137.2 101
Mar 83.5 53 a3.0 51 68.5 55 120.8 108
Apr 69.7 50 66.5 43 78.1 52 129.7 105
May 76.4 48 72.1 45 79.6 49 131.1 103
Jun 46.1 46 45.2 44 49.8 48 103.5 102
Jui 37.4 44 36.2 42 37.6 39 g92.2 99
Aug 25.5 40 24.5 38 0.7 41 85.8 95
Sep 15.7 34 13.6 32 23.2 35 78.9 20
Oct 12.0 29 9.8 27 16.9 31 73.1 86
Nov 22.8 25 15.4 23 18.6 26 74.6 72
Dec 18.7 22 i7.0 20 17.4 23 73.5 78
Jan 85 16.5 20 14.5 18 15,9 21 72.1 77
Feb 15.9 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 17.1 17 15.8 19 75.7 75
May 27.5 18 24.0 17 26.6 19 82.0 75
Jun 24.2 18 22.2 i6 22.8 19 78.5 75
Jul 30.7 17 3¢.8 16 25.8 19 81.3 75
Aug 11.1 17 10.7 15 17.2 19 73.3 75
Sep 3.9 17 3.4 16 13.8 20 70.2 76
Gect 18.6 17 16.5 16 18.1 20 74.2 76
Nov 16.2 17 16.4 15 16.4 19 72.6 75
Dec 17.3 15 10.1 14 16.2 19 72.4 75
Jan 86 2.5 14 2.3 iz 14.6 18 70.9 74
Feb 23.2 13 23.8 11 26.0 17 81.5 74
Mar 15.1 i3 12.5 11 20.3 17 76.2 73
Apr 18.5 14 13.8 12 19.6 18 75.6 74
May 13.7 14 11.6 12 i8.1 18 74.2 74
Jun 1.1 14 0.8 11 13.3 18 69.7 74
Jul 18.1 14% 17.7 11 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 17 69.4 73
Oct 35.4 13* 19.8 11 27.0 17 82.4 73
Nov 15.2 14 1)* 14.7 12 19.5 18 75.5 -=
Dec 6.8 14{ 2> 5.1 12 4.0 17 70.4 --
Jan 87 9.8t * 9.4 12 13.8 17 70.2 -
Feb 4.0t * 3.0 13 13.4 18 69.8 --
Mar 14.81 * 13.3 14 17.2 19 73.3 --
Apr 39,3t * 37.9 i5 30.3 19 85.5 --
Jun “m— * we— 18 ne-- 22 - -~
Jul ---- * - 19 -—-= 23 - -
Aug * 21 25 --
Oct -—=- * ---- 2/ ---- 30 -—-- --

*An asterisk marks either a value of the observed 12-month running mean or of a predicted 12-month average
that is based in part on preliminary observations.

Underiined entries indicate predicted values and parentheses enclose the absolute value of the 90% con-
fidence 1imits. 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
sunspot number.




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

Year Jan Feb Mar Apr May Jun Jul Aug Sep QOct HMov Dec

1980 164 163 161 159 156 155 153 150 150 150 148 143
1981 140 142 143 143 143 142 140 141 143 142 139 138

1982 137 133 129 124 120 117 115 109 101 96 95 25

1983 93 90 86 82 11 71 66 66 68 68 67 64
1984 60 56 53 50 48 47 44 40 34 29 25 22
1985 21 20 18 18 18 18 17 17 17 17 17 15
1986 14 13 13 14 14 14 14 13 12« 13 14 14

(1) (2)
1987 14 15 16 17 18 20 21 22 25 28 32 36

(3) (4) (53) (6) (8) (9) (10) (12) (14) (18) (20) (23)

1988 39 42 45 47 51 56 61 65 68 73 75 78
(26) (28) (31) (33) (36) (39) (43) (46) (49) (52) (54) (54}

1989 81 85 90 8% 101 104 107 110 113 114 115 115
{54) (57) (60) (B3) (B5) (66) (68) (72) (74) (75) (76} (76)

*September 1986 may be the onset of Sunspot Cycle 22.

For the end of Solar Cycle 21, and perhaps the beginning of Cyclie 22, the table
gives observed smoothed sunspot numbers up to the one calculated from the most
recently measured monthly mean. These smoothed observed values are based on

final, unsmoothed monthly means through December 1986 and on provisional ones
thereafter.

Table entries, with numbers in parentheses below them, denote predictions by

the McNish-Lincoln method. (See page 9 in the March 1986 supplement to Solar-
Geophysical Data.)} Adding the number in parentheses to the predicted value
generates the upper limit of the 90% confidence interval; subtracting the num-
ber from the predicted value generates the lower 1imit. Consider, for example,
the October 1987 prediction. There exists a 90% chance that in October 1987 the
actual smoothed sunspot number will fall somewhere between 10 and 46.

THE MCNISH-LINCOLN PREDICTION METHOD GENERATES USEFUL ESTIMATES OF SMOOTHED,
MONTHLY MEAN SUNSPOT NUMBERS FOR NO MORE THAN 12 MONTHS AHEAD. Beyond a vyear
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
assumption that the September 1986 value of 12.4 is the minimum. If a smoothed
number tower than 12.4 occurs, the predictions will change.
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Aor 87

MONTHLY MEAN SUNSPOT NUMBERS Jan 1945 - Apr 1987
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hor 87 H-ALPRA SOLAR FLARES
APRIL 1987
HOAA/
Grp -8tart #ax End USAF  CHP Dur
8 Sta Day (UT) (UT) (UT) Lat CHD Region Ho Day (Min) Opt
0001 YUHN 01 0257 0302 0315 H02 Wo5 4783 03 31.7 19 SN
8002 YUNN 01 0327 0320 03400 HOZ WOS 4783 03 31.8 13D SN
0003 LEAR 02 0115 01150 0128 HO2 W17 4783 03 31.8 9 SF
o004 03 1437 14431 1456 822 ET7 4786 64 §.% 19 SF
HOLL 03 1437 1443 1455 G623 E78 4786 04 9.6 18 S&F
RAMY 03 1437 1444 1457 S22 ET6 4786 04 9.4 20 G&F
0005 63 15361 16091 1522 S22 ET7 4786 04 9.5 66 SF
RAMY 03 1516 1610 1619p S22 E76 4786 04 9.5 63D SF
HOLL 03 1517 1609 1622 523 E78 4786 04 9.6 &5 G&F
G006 YUMM 04 0141 0143 0148 H10 W43 4783 03 31.8 8 SN
0007 RAMY 04 1922 1924 1928 522 EG0 4786 04 6.4 T §F
aoos 05 0006 0008* 0025 S22 E59 4786 04 9.5 18 SF C
LEAR 05 0006 Q008 0026 S22 E59 4786 04 9.5 20 SF C
HOLL 05 006 0013 90025 S22 ES9 4786 04 ¢.5 19 SF C
PALE 05 O0016F 00t9 0024 522 EGG 4786 04 9.6 8D SF C
0009 05 0522% 0525% 0547 S22 E56 4786 04 8.5 25 SF
LEAR 05 D522 0525 0528 &22 E56 4786 04 9.5 6 SF
LEAR 05 0536 0536 0543 522 EG6 4786 04 9.5 7 §F
LEAR 05 0547 90558 0608 S22 E56 4786 04 9.5 22 SF
0010 LEAR 05 0636 0538 0653 S22 E55 4786 04 9.5 17 SF
0011 SYTO 05 1227 1227 1234 522 E54 4786 04 9.7 T SN
0012 HOLL 05 1934 1938 1948 529 E90 4787 04 12.9 14 SH R
0013 HOLL 05 2015 2015 2021 523 E48 4786 04 8.5 6 SF
0614 HOLL G5 205% 2051 2125 523 E50 4786 04 9.7 34 S&F
0015 LEAR 06 0429 043t 0436 528 EB6 4787 04 12.8 7 SHC
0016 LEAR 06 0712 (0714 0724 523 E42 4786 04 8.5 12 SF
0617 LEAR G6 0729 0737 0755 523 E42 4786 04 9.5 26 §&F
0018 LEAR 05 0023 0923 0831 §23 E41 4786 04 9.5 B SF
0619 SYTO 06 0847 0948 0958 823 E42 4786 04 9.6 11 &F
0020 RAMY 05 1121FE 1122 113% 530 E76 4787 04 12.4 18D SF C
0021 RAMY 06 1121E 11320 1151D S23 E3% 4786 04 9.5 30D §F
0022 RAMY 06 1204 1204 1217 $28 EB3 4787 04 13.0 13 SF
0023 SYTO 06 1317 1318 1323 533 ET7 4787 04 12.1 6§ SF
q024 66 13491 13531 1358 532 EBO 4787 04 12.9 9 SF
HOLL 05 1349 1354 1359 S31 EB2 4787 04 13.0 10 G&F
SYTO 06 1350 1353 1357 833 £78 4787 04 12.8 1 SF
0025 06 14411 14434 1456 530 E60 4787 04 12.9 15 G&F
HOLL 06 1441 1443 1502D S31 EB2 4787 064 13.1 21D SF
SVTO 06 1442 1447 1456 829 E79 4787 04 12.8 14 SF
0026 05 16312 16333 1548 523 E37 4786 04 9.5 11 SF
RAMY GG 1631 1633 1649D S23 E37 4786 04 8.5 18D SF
HOLL 06 1633 1636 1648 523 £37 4786 04 9.5 15 G&F
pO27T HOLL 06 1732 1733 1741 §23 E36 4786 04 9.5 8 SF

- e

96
32
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by | mTaTnm™m

FH
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6039

004¢
0041
0042
0043

0044
0045
0046
0047
0048
0049

8059

0051
0052
0053
8054
0055
0056

Start Max

(UT)

11471

11417
1148

1225
1734
1854
2123
2216
2354

2354
2354

01461

0146
0147

6239
0423
0457
0615
6638
0838

H-ALPHA S OLAR FLARES

i
1844D

2055
231
0750
1154
1152
1244
1748
1804
2148

2226

15
Apr 87

Arez Heasursamant

FH

APRIL 1887

HOAA/

USAF  CHKP Obs Apparent or
Region Mo Day {Min) Opt Xray See Type (UT) £10~6 Disk) (8q Dag) Remarks
4786 04 9.7 SF 3 ¢ 88
4790 04 13.4 L& 4 ¢ 96
4787 04 12.6 SF 2 ¢ 30
4787 04 12.8 17 1N ¢ 80
4787 04 12.8 28 SF 3 ¢ 19
4787 04 12.8 T SF 2 ¢ 22
4797 04 13.2 T &F 3 ¢ 11
4787 G4 13.1 12 §F 3 ¢ 39
4786 04 8.5 16 SH 28
4786 04 9.5 16 SN i C 3
4786 04 9.5 4D SF i ¢ 27
4787 04 13.0 T S&F 42
4787 04 13.0 9 &F 3 C 14
4787 04 13.1 4 SF i ¢ 10
4786 04 8.4 SF 3 C 40
4787 04 13.0 IRC 1.3 112
4787 04 13.0 Wwet13 3 ¢ 184
4187 04 12.9 SFCt3 3 ¢ 4
4787 04 12.9 BEc20 3 ¢C 13
4789 04 13.9 SF 3 ¢ 54
4787 04 13.0 SF 3 ¢ 59
4786 04 9.4 SN 114
4786 04 9.3 SN 3 ¢ 128
4786 04 8.5 SN E R 99
4186 04 9.7 SN 3 ¢ 82
4789 04 14.2 SF ¢ C 19
4187 04 13.4 SF 3 C 21
4786 04 9.6 58 3 ¢ 58
4787 04 13.1 5F 3 ¢ 27
4787 04 13.1 SN 43
4787 04 13.1 SN 3 ¢ 55
4787 04 13.0 SF i ¢ |
4788 04 14.1 ¢ S 59
4788 04 13.8 1 SF i ¢ 10
4783 04 14.4 T SN ¢ 48
4783 04 14.0 SF i ¢ 31
4787 G4 12.9 SF 3 ¢ 20
4790 04 12.9 SF 3 ¢ 28
4789 04 14.0 SF 3 ¢ 26
4789 04 13.8 1H 3 ¢ 154
4789 04 13.8 §F 3 ¢ 67
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Apr 87 H-ALPHA SOLAR FLARES
APRIL 1987
HOAA/ Area Heasurement
Grp Stapt MHax  End USAF  CHP Dur ﬁ Obs Time Apparent Corr
% Sta Day (UT) (UT) (UT) Lat CMD Region Mo Day (Min) Opt Xray Jee Type (UT) (10-5 Disk) (Sq Deg) Remarks
0057 SVTO 09 1228 1220 1251 S34 E44 4787 04 13.0 22 &F 3 C 17
0058 05 1500% 1521% 1606 &30 E43 4787 04 13.0 68 SF 41
RAMY 09 1560 1555 1603 S31 E43 4787 04 13.0 63 &F 3 ¢ 51
HOLL 09 1517 1521 1610 G530 F43 4787 04 13.0 53 &F 3 ¢ 45
RAHY 09 1608E 1513 1616D 529 E43 4787 04 13.0 10 SF 3 ¢ 26
0059 00 1622 1658 1709 S32 £42 4787 D4 13.0 47 OM 58 F
HOLL 09 1622 1658 1709 S33 E40 4787 04 12.8 47 SN 3 ¢ 40
RAHY 88 1623 1658 17050 §532 E44 4787 04 13.2 42D SN 3 ¢ 15 F
0oso 09 17322 17373 1738 532 E42 4787 04 13.0 6 $SB 82
HOLL 09 1732 1737 1738 533 £43 4787 04 13.1 § 58 3 ¢ 13
RAMY 0% 1734 1740 1819D 331 E42 4787 04 13.0 45D SH 3 ¢ 90
0061 RAMY 09 1820 1827 1837 S26 E02 4786 04 9.9 17 &F 3 ¢ 41
0062 08 1855 18551 1905 534 E42 4787 04 13.1 10 SF 26 F
RAMY 09 1855 1855 1905 S31 E42 4787 04 13.1 10 &F 3 ¢ 22 F
HOLL 09 1B55 1856 1905 S38 E42 4787 04 13.2 10 G5F 3 ¢ 31
0063 B9 20031 2006 2026 S06 E56 4769 04 14.0 23 SF 20
RAMY 09 2603 200§ 2037 S07 E56 4789 04 14.0 34 SF 3 ¢ 15
HOLL €9 2004 2096 2015 S06 E57 4783 04 141 11 SF 3 C 25
0064 LEAR 10 0450 0451 0454 SO05 E48 4788 04 13.9 4 8F 3 ¢ 23
0065 10 09162 09182 0931 S32 E32 4787 04 12.9 15 SN 46 F
LEAR 10 0916 0818 0932 §32 E32 4787 04 12.9 16 SN 3 ¢ 49 F
SVI0 10 0918 0920 0930 S33 E31 4787 04 12.8 12 SN 3 ¢ 44
0065 §0 1031 1032% 1134 S32 £34 4787 04 13.1 63 SH C 1.3 11
SYTG 10 1031 1032 1133 632 E31 4787 04 12,9 62 SN C 1.3 3 C 130
RAMY 10 1124 1128 1136 §33 E37 4787 04 13.4 12D SF 3 C 24
0087 10 11242 11245 1226 S24 W09 4786 04 9.8 62 SB C 1.2 119 F
RAMY 10 1924 1124 1226 S23 W0 4786 04 9.8 62 SBC 1.2 3 C 115 F
SVTO 10 1126 1127 1227 524 W10 4786 04 9.7 61 SBC 1.2 3 € 105 F
no68 10 $306% 13226 1341 33 E30 4787 04 12.9 35 SN 43
RAMY 10 1306 1322 1346 S33 E32 4787 04 13.1 40 3K 3 ¢ 48
SVTO 10 1328 1328 1336 533 E28 4787 04 12.8 8 SF 3 C i
0069 10 14524 14552 1518 532 £30 4787 04 13.0 26 SF 42
RAMY 10 1452 1455 1518 532 E32 4787 04 13.% 26 SF 3 ¢ 31
SYTO 10 1456 1457 1519 833 E28 4787 04 12.8 23 SF 3 ¢ 48
0070 RAHY 10 1625 164t 17068 S32 E31 4787 04 13.1 43 &8 3 C 18 F
0671 RAMY 10 1647 1647 1654 S06 E48 4789 04 14.3 T &F 3 C 18
0072 RAMY 10 1647 1549 1723 524 W13 4786 04 8.7 36 SF 3 ¢ 18
0073 RAMY 10 1715 1720 1732 532 E31 4787 84 13.2 17 SN 3 C 45
0074 RAMY 10 1733 1736 1747 532 E31 4787 04 13.2 14 SF 3 C 27
0075 10 18192 18221 1840 S22 W20 4786 04 9.2 21 SN C 5.5 186 EFH
HOLL 10 1819 1822 1850 23 ¥17 4786 04 9.4 31 8B C€5.5 3 ¢ 192
RANY 10 1820E 18240 18550 523 W13 4186 04 9.8 35D 1IBC 5.5 3 C 295 FE
PALE t0 1821 1823 1830 520 W29 4786 04 8.5 ¢ SFC55 3 ¢ (A FH
0076 HOLL 10 2152 2215 2225 $24 W16 4786 04 9.7 33 SHC 1.1 3 ¢ 29 |
0077 HOLL 10 2211 2212 2215 531 E29 4787 04 13.2 4 &F 3 ¢ N
0078 LEAR 11 0245 0246 0257 506 £36 4789 04 13.8 12 §F i ¢ 23 F
007¢ 11 04151 04164 0424 S24 W20 4786 04 4.6 9 SH 24
PALE 11 0415 0416 0425 S23 420 4786 04 9.6 10 SM 2 ¢ 20
LEAR 11 0416 0420 0424 525 W20 4786 04 G§.6 8 SN I ¢ 28
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APRIL 1887
HBAAS Area Heasurement
End USAF  CHP Bur Iag Cbs Time Apparent ¢
(UT} Lat CHD Region Ho Day {Min) Opt Xray Ses Type {(UT) (10-5 pisk) (5q
0512 534 E28 4790 04 13.4 27 SH P 48
0520 524 42t 4786 04 9.6 11 SBC 2.1 120 2
0520 S524 W20 4786 04 09.7 11 SB C 117 2
0520 525 H20 4786 04 9.7 § 88C2.1 3 ¢C 72
0521 523 W23 4786 04 9.4 g9 SNC2.1 3 ¢ 110
1255 532 E25 4787 04 13.5 15 SN 3 ¢ 26
1455 §07 E32 4789 04 14.0 33 S&F T
1441 SOT £32 £789 04 14.0 18 SF 3 ¢ 11
1512 507 £33 4789 04 14.1 44 SF 3 ¢ 57
1453 506 £30 4789 04 13.8 15 SF 3 ¢ 33
1553 §37 E19 4787 04 13.2 g8 SF 3 ¢ 11
1617 537 E18 4787 04 13.2 10 §&F i ¢ 21
1642 N22 E62 4791 04 16.4 14 SF 31 ¢ 12
1706 S37 E18 4787 04 13.1 16 SF i ¢ 19
2341 506 E25 4789 04 t13.8 21 S§F 2 ¢ 67
0149 9505 E25 4789 04 13.9 15D SN P 80
1036 S33 E11 4787 04 13.3 19 SH 3 ¢ 28
1303 S07 E14 4789 04 13.6 12 SF 3 ¢ 35
2357 834 W04 4787 04 12.7 3 SF 3 ¢ 38
0217 534 W05 4787 04 12.7 § S§F 3I ¢ 30
D248 9524 W48 4786 04 9.4 22 5F 3 ¢ 21
0655 534 W12 4787 04 13.3 13 S&F 21
0647 534 W12 4747 04 13.3 5 S§F 31 ¢ 22
0703 833 Wi2 4787 04 13.3 g SF 3 ¢ 20
0035 533 W21 4790 04 13.3 21 SH 26
0044 533 W21 4790 04 13.3 30 SN 3 ¢ 30
0026 533 H21 4790 04 13.3 6 SF 3 ¢ 21
0241 S32 W25 4790 04 13.1 10 SN C 1.8 120
02380 532 W26 4790 04 13.0 70 1B P 241
0241 833 H24 4790 B4 13.2 10 SH C 0232
0237 532 H26 4790 04 13.0 5 SHC1.8 3 € 54
0244 533 W2h 4790 04 13 .1 8DSKC1.8 3 € 64
0551 533 W26 4790 04 13.2 9 SF 3 ¢ 28
0750 8531 W29 4787 04 13.0 14D 1B C 6.6 3 C 203
1312 532 H36 4787 04 12.6 95 SKN € 3.5 163
1246 G531 W33 4787 04 12.9 70 SBC 3.5 3 ¢ 122
1318 532 H35 4787 08 12.7 102 1M C 3.5 3 ¢ 227
1332 534 W39 4787 D4 12.4 37D SM I ¢ 139
1530 531 W38 4787 04 12.6 8§ SF 30
1531 S31 W3% 4787 G4 12.6 9 SF 3 ¢ 34
1530 S31 W38 4787 04 12.6 T 8F i ¢ 26
1817 533 H32 4790 04 13.2 2§ SF 28
1826 533 W34 4790 04 13.0 35 SH 3 ¢ 51
1805 S34 H30 4790 D4 13.3 9 &F 3 C 17
1820 833 W33 4790 04 13.1 13 SF I 17
1849 531 W39 4787 04 12.7 15 SF 3 ¢ 29
2025 532 HAQ 4787 04 121 28 SHC1.1 3 ¢C 98
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Apr 87 H-ALPHA SOLAR FLARES

APRIL 1987
NOAA/ Area HMeasurement
Grp Start #Hax End USAF  CHP Dur Iug Cbs Time Apparent Core
g Sta Day (UT) (UT) (UT) Lat CHD Region Ho Day (Min) Opt Xray See Type (UT) (10-% pisk) {Sq Deg) Remarks
0105 HOLL 15 2032 2041 2129 $32 W4t 4787 04 12.6 57 1B C 1.7 3 ¢ 232 EF
0106 HOLL 15 2314 2315 2322 532 W35 4790 084 13.2 8 SF 3 C 23
0167 HOLL 15 2314 2316 2320 N25 E21 4791 04 11.6 6 SF i ¢ 16
0108 SYTO 16 1000 1008 1020 3531 W50 4787 04 12.5 20 SN 3 C 37 F
0109 SYTO 15 1006 1007 1014 S32 W43 479¢ 04 13.0 g SF 3 ¢ 29 F
0110 SVTO 156 1035 1040 1058 S32 W43 4790 04 13.0 23 SN 3 ¢ 59 F
0111 RAMY 16 1156 1212 1225 833 W43 4780 04 13.1 28 SF 3 € 86
0112 16 1315 13152 1327 S32 W43 4790 04 13.1 12 SH C 1.0 64 F
RAMY 16 1315E 1315 1326 532 W43 4790 04 3.1 1D SNC 1.0 3 C 72
SVTO 16 1315 1317 1328 §31 W43 4760 04 13.1 13 SN C1.0 3 C 57 F
0113 15 1430% 14543 1527 N27 E12 4791 04 17.5 67 SF 590 F
RAMY 16 1430 1454 1528 27 E11 4791 04 17.5 68 G&F 3 C 7%
SVTO 16 1431 1451 1540 26 £12 4781 04 17.5 69 SN 3 ¢ 66 F
HoLL 16 1448 1454 1513 N2T E12 4791 04 17.5 2§ SF i ¢ 18
0114 15 1445 1448 1522 632 W48 4787 04 12.8 37 SN 41 F
SVIO0 16 1445 1448 1521 9531 W48 4787 04 12.8 35 SN i ¢ 11 F
RAMY 16 1445 1448 1522 532 W47 47187 04 12.9 SF 3 ¢ 23
0115 16 15111 1515 1528 §32 w44 4790 04 13.1 18 SN C 3.0 11 F
RAMY 16 1511 1515 1529 532 WA4 4790 04 13.1 18 SNC 3.0 3 ¢ 93 F
SVT0 16 1511 1515 1534 S32 W44 4790 04 13.1 23 SN C 3.0 3 C 14 F
HOLL 15 1512 1515 1525 32 We4 4790 04 13.1 13 SFC 3.0 3 C 63
0116 16 1545% 16133 1645 S31 W51 4787 04 12.6 60 18 W 1.0 165 FU
HOLL 16 1545 1613 1645 §32 W52 4787 04 12.5 60 iNM 1.0 3 C 165 F
RAMY 16 1558 1613 1649D 531 W49 4787 04 12.8 S1D1BM 1.0 3 ¢ 154 BF
SVTO 16 1558 1616 16520 530 W51 4787 04 12.6 54D 1B M 1.0 3 C 178 Uf
0117 16 1544% 15726 1804 532 W44 4790 04 13.2 140 1B K 1.0 264 FU
HOLL 16 1544 1616 1804 S32 W43 4780 04 13.2 140 18 M 1.0 3 C 343 Uf
SVTO 16 1600 1612 16520 $32 W46 4790 04 13.0 520 18 M 1.0 3 C 226 H
RAMY 16 1600 16130 1651D S33 W44 4790 04 13.2 51D 1BH 1.0 3 C 192 UF
0118 PALE 16 1720E 1720U 17490 S$34 W45 4790 04 13.1 20D SN 2 ¢ £3
8119 HOLL 15 1646 1950 1057 532 W53 4787 04 12.6 11 SF 3 ¢ 12
0120 HOLL 16 2041 2043 2045 3$32 W54 4787 04 12.6 § SF i ¢ 10
9121 HOLL 16 2231 2231 2234 532 W63 4787 04 11.9 3 S§F 3 ¢ 15 F
0122 17 0041 00482 0056 532 WS6 4787 04 12.6 15 SH 32
LEAR 17 0035F 0048 0102 S§31 #56 4787 04 12.6 27D &F < ¥ §2
HOLL 17 0041 0050 0051 S32 WS6 4787 04 12.6 10 SH 3 C 22
0123 11 0048 0048 0458 532 WAG 4790 04 13.1 10 SH 20
HOLL 17 0048 0048 0056 532 W49 4790 94 13.1 g8 SN 3 ¢ 24
LEAR 17 0048 0048 0059 S33 W49 4790 04 13.1 11 SF kI ¥ 17
0124 LEAR 17 0133 0134 0142 533 W50 478C 04 131 9 SF 3 ¢ 34
G125 YUNN 17 0150 0152 0200 532 W55 4790 04 12.7 19 SN p 43 .9 1]
0126 17 0156% B202% 0231 536 W54 4790 04 12.8 33 SH 48 i.0 i}
YUNN 17 0158 0202 0218 529 W53 4790 04 12.9 20 OGN p 16 .3 0
YUNN 17 0212 0218 0244 S30 W56 4790 04 12.7 32 SN P 80 1.8
0127 17 0605% 06071 0616 S05 H46 4789 04 13.8 11 SN 40 B
YUNN 17 0605 0807 0618 S04 W&9 4789 04 13.6 - 13 SH p 4] .B
YUNN 17 0506 0608 G613 S0G WA4 4788 04 14.0 T SM p 32 .5




H-APHA SOLAR FLARES Apr BT
APRIL 1887
NOAA/ Arga Heasurement
Grp Start Max End USAF  CHp Dur Ing Obs Time Apgarent Corr
# Sta Day (UT) (UT) (UT) Lat CHD Region Mo Day (Min) Opt Xray See Type (UT) (40~ Disk) (5 Deg) Remarks
0128 17 12156 1215 1226 533 W56 4787 04 13.1 11 SF 27 F
RAHY 17 1209E 1215 1233D 533 H55 4787 04 13.1 24D SF 3 ¢ 37 F
SVYTO t7 1215 1215 1226 S33 W56 4787 04 13.1 11 SF 3 ¢ 17 F
0128 RAMY 17 1458 15067 15370 533 W56 4787 04 13.2 39D SN ¢ 42
0130 17 1656% 1712% 1727 530 W&61 4787 04 12.9 31 SN C 1.5 §2 F
RAMY 17 1656 1724 1724 530 W61 4787 04 12.9 28 SNC 1.6 2 ¢ 53 F
HOLL 17 1702 1712 1720 S30 W61 4787 04 12.9 183 SH 3 ¢ 21 F
HOLL 17 1721 1724 1737 530 W61 4787 o4 12.9 16 SHC 1.6 3 ¢ 52 F
0131 HOLL 17 1837 1838 1841 530 ¥G2 4787 04 12.9 § SN 3 ¢ 52
0132 HOLL 17 1901 1805 1819 S30 W62 4787 04 12.9 18 SF 3 ¢ 32
0133 HOLL 17 1923 1928 1950 S31 W66 4787 04 2.6 27 SFC 1.1 3 ¢ 38 Fu
0134 17 23367 23454 2420 533 W59 4790 04 13.3 44 1N C 5.2 130 3.2 EFD
HOLL 17 2336 2349 2439 532 W55 4790 04 13.6 63 INC5.2 4 ¢ 174 UF
MITK 17 2337 2345 2401 S34 #60 4790 04 §3.2 24 1A ¢ 2345 140 3.2 E
PALE 17 2343 23500 2355D 533 W6Y 479¢ 04 13.1 12D SFC 5.2 3 ¢ 71 F
0135 YUNN 18 G121E 01210 145D 532 W61 4790 ¢4 13.2 24D SN P 0t21 80 i.8 D
0136 SVFO 18 0552 0553 40559 S30 W6% 4790 04 12.8 SF 3 ¢ 11
0137 SVTO 18 0620 0623 0628 $33 W64 4790 04 13.2 g8 SF 3 ¢ 33 F
G138 RAMY 1B 1143 1148 1216 3510 W62 4785 04 13.8 33 SFC 1.9 3 ¢ 33 F
0138 18 13525 13585 1430 S32 W68 4790 04 13.2 38 SB C 3.5 107 EF
SVTC 18 1352 1404 1433 532 W67 4790 04 13.3 41 1N 3 ¢ 108 F
RAMY 18 1353 1359 1434 S32 W67 4790 04 13.3 41 SB C 3.5 3 ¢ 108 FE
HOLL 18 1357 1359 1422 532 W70 479C 04 13.¢6 25 S8 C 3.5 4 ¢ 104 F
0140 RAMY 18 145t 1453 1455 330 W75 4790 04 12.7 B SN 3 ¢ 15 F
1141 18 15237 15239 1554 532 W68 4790 04 13.2 31 SF 44 F
RAMY 18 1523 1523 1550 532 W68 A790 04 13.2 27 SE 3 C 13 F
SYTO 18 1523 1532 1606 S33 W72 4790 04 12.9 43 SN 3 ¢ T2
HOLL 18 1530 1532 1545 S31 W64 4790 04 13.6 15 SF 4 C 46
0142 18 17154 1718 1722 S32 W76 4790 04 12.7 7 8FC 1.0 18
HOLL 18 1715 1719 1722 532 W77 478%C 04 12.5 7 SFC 1.0 3 ¢ 18
RAMY 18 1718 1719 1723 533 W76 4796 04 12.7 4 SFC 1.0 3 ¢ 11
0143 HOLL 18 1759 18060 1805 532 WI7T 4790 04 12.6 § SF I 11
0144 HOLL 18 1838 1843 1B45 532 WI7 4780 04 12.7 7 SF 3 ¢ 28
0145 18 18552 18573 1808 832 W77 4790 04 12.7 13 SN ]
HOLL 18 1855 1857 1905 532 WT7 4790 04 12,7 i¢ SN 3 ¢ 29
RAMY 18 1857 1900 1910 $32 WTT 479¢ 04 12.7 13 SF 3 C 38
0146 YUNN 19 0201E 0204 0222 S32 W16 4790 04 13.1 21D SN P 96 i}
0147 19 12054 12081 1220 532 ¥80 4790 04 13.2 15 SM C 1.3 22
RAMY 19 1205 1208 1227 4532 WBY 4790 04 13.1 22 SHC 1.3 3 ¢ 30
SVTO 19 1209 1269 1213 533 WG 4790 o4 13.1 4 SFC1.3 3 ¢ 14
0148 19 1034* 4335 3147 $30 uS0 4790 04 12.7 733 18 138
RAMY 19 1934 1936U 1948 3530 HWOC 4780 04 12.7 14 88 3 ¢ 120
HOLL 20 1832 1935 1946 S31 490 4790 904 13.7 14 18 31 ¢ 140
0148 22 14191 14211 1434 N02 E6B 4797 04 27.7 15 SF 40
SVT0 22 1419 1422 1434 NO3 E69 4797 04 27.7 15 SF 3 ¢ 42
RAMY 22 1420 1421 1434 HNO2 E67 4737 04 27.6 14 SF 3 ¢ 38
0150 RAMY 22 1444 1443 1505 NO2 E6B 4797 04 27.7 21 SF i ¢ 23
@157 HOLL 22 1707 1708 1714 NO3 EG7 4797 04 27.7 7 SF 3 ¢ 32




H-ALPHA SOLAR FLARES

APRIL 1987
HOAA/ Area Heasuresent
Gr Start Max End USAF  CHMP Dur Inmp 0bs Time  Apparent c
Sta Day (UT) (UT) (UT) Lat CHD Region Ho Day (#in) Opt Xray See Type (UT) (19-6 Disk)
8152 HOLL 22 2235 2242 2244 HO2 E63 4797 D4 27.6 9 SF 3 ¢ 22
0153 23 1741* 1746% {1758 NO1 £52 4797 04 27.6 11 G&F 22
RAMY 23 1741 1746 17500 HOQ E52 4797 04 21.8 9D SF 3 ¢ 38
HoLL 23 1746 1750 1753 H02 E52 4787 04 21.6 7 SF 3 ¢ 12
HOLL 23 1754 1809 1863 NO2 E52 4797 04 27.6 9 S§F 3 C 17
0154 SVTO 24 0734 0736 0744 N26 W51 4798 04 20.3 10 SN C 3.7 13 c T2
§155 24 17112 17116 1726 H28 W56 4798 04 20.3 15 SN 23
HOLL 24 1711 1711 1719 N28 W56 4798 04 20.3 8 SN 3 C 15
PALE 24 1713 1717 1733 N28 W56 4798 04 20.3 20 &F 2 C 31
0156 RAMY 24 1949 1951 2011 W25 W55 4798 94 20.6 22 &F 3 ¢ 19
0157 YUNN 25 0030E 0042V 0108 N27 W64 4798 04 20.0 38D SN P 0042 32
0158 YUNH 25 O048E 0048U 0108 K01 EAD 04 28.0 20D SM P 0048 32 4
0150 YUKN 25 0133 0134 0224 K20 W64 4708 04 20.0 51 SN C 32
0160 SVTO 30 0722 0724 0741 N0t W35 4787 04 27.7 18 &F 3 ¢ 18
*Remarks”
A = Eruptive prominence whose base is less than 0 = Observations have been made in the H and K
80 degrees from central meridian. lines of Ca 1I.
8 = Proba 1¥ the end of a more important flare. P = Flare shows Helium D3 in emission.
¢ = Invisible 10 minutes before. 3 = Flare shows 8Salmer continuum_in emission.
P = Brilliant point, = Marked asyanatrg in H-alpha line suggests
E = Tuo or more brilliant points. ajaction of hig ~-velocity material.
F = Several eruptive centers. 5 = Brightness follows disappearance of filament
6 = No visible spots in the neighborhood. in same position,
H = Flare accompanied by high-speed dark filament. T = Region active all day.
I = Active ragion very extanded. = Two bright branches, parallel or converging.
§ = Distinct variations of plage intensity before Y = Occurrence of an explosive phase; iamportant,
or after the flare. axpansion within roughly 1 minute that often
K = Several intensity maxima. inciudes a significant intensity increase.
L = Existing filaments show signs of sudden W = Great increase in area after time of maximum
activity. intensity.
H = Hhite-Tight flare. X = Unusuc]1¥ wide H-alphz line.
§ = Continuous spectrum shows effects of Y = System o lcop-tﬂpe prominences.
polarization. 1 = Major sunspot umbra covered by flare.

orr
(Sq Dag) Remarks
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INTERVALS OF NO FLARE PATROL OBSERVATION  Apr 87
FOR PRECEDING SOLAR FLARE TABLE

APRIL 1987
HOUR-UT
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Times of no flare patrol, shown here as shaded areas. combine reports from the
observatories listed below. Portions of a panel compiletely 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.

Bucharest Istanbul Mitaka Purpie Mt. San Vito
Holloman Learmonth Palehua Ramey Wendelstein
Yunnan
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Apr 87 EAST-WEST SOLAR SCANS
APRIL 1987

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

DATE TOTAL FLUX 254 252 3 253
E W
1 UUIET~;;;‘N\\p“ u/”/”ad-"\hiﬁk\\‘, ~/f//"'_"*’§\\\5>- -/f,’—ﬂ_-__—uv\\\\-
<OPTICHL DISK ) 0255 UT 0254 UT 0254 UT
4 253§ 256 G 262 7 266
0254 UT 0253 UT 0253 UT 0253 UT
g 269 g 270 10 270 11 272
0253 UT Q252 UT 0252 UuT 0252 UT
12 269 13 268 {4 267 15 266
0252 Ut 0251 UT 0251 UT 0251 UuT
16 270 17 272 18 274 19 273
0251 UT 0250 UT 0250 UT 0250 UT
on 268 21 260 92 256 23 254
0250 UT 0249 UT 0249 UT 0249 UT
94 252 2% 254 2B 251 97 252
4//E’F——ﬂ\‘\¥— -/(/’__““~\\\\— f(/”“—‘"‘“\\h- /(/"__“-\\\\~
0z249 UT 0249 UT 0248 UT 0248 UT
28 251 240 252 30 252
VS

0248 UT 0248 UT 0248 UT
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WEST SOLAR SCANS Apr 87

1987

10.7 ¢cm
Fan Beam with 1.5 minutes of arc
E — W Resolution

03 04

72.4 73.9 \,&
L1

x

718 17:15
07 08
94.2 94.5
17115 17:14
12
98.1
17:13
17:12
15 16
97.1 105.3
17:12 17:1é
19 20
80.9 84.8 i fi
17: 11 A aR b
23 24
75.7 77.7 _,Jk
T il
17: 11 17:10
27 28
73.8 73.3
17:10 - _ 17:10
DATE ESTIMATED
TOTAL FLUX | SHIET SUN
£ W
PHOTOSPHERE —»

TIME U.T.
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Apr 87

Fileurs, Austfraila

EAST=-HWEST

Estimated Quiet Sun Level

Cold Sky lLeve!

01 02 03
i F/\
0201 U7 0201 U7
o7 ]\j\ 08 09
. il j
0159 UT 0159 UT
13 J\ 14 15
] 1 A\
0158 UT 0157 UT
19 20 21
E /JI/\
0156 UT 0156 UT
25 iin//ugﬂﬁwij\ 27
0155 UT 0155 UT

0200 UT

™

0155 UT

0157 UT

0156 UT

0155 Ut

SOLAR SCANS
APRIL 1987

04 05
0200 UT

10 1
0158 UT

16 /f///}/\\\\ 17
0157 UT

ZZJ/P_ﬁﬂTJ\W\ 23
0156 UT

28 29

a

0155 UT

Fan=Beam with 2 minutes of arc

0200 UT

0158 UT

0157 UT

0155 UT

NO DATA

21 cm

E~W Resoiution

06

0200 uT
12

0158 UT
18

0156 UT
24

0155 Ut
30

NO DATA
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EAST-WEST SOLAR SCAHNS Apr 87
Fleurs, Australia APRIL 1987 43 cm
Estimated Qulet Sua Level Fan~Beam with 2 minutes of arc
Cotld Sky Level E-¥W Resoiution
o1 02 03 04 05 06
/%\ NO DATA NO DATA /ih
E W
0201 UT 0201 uT 0200 UT 0200 UT
07 08 09 10 it 12
; /% m , /% y
0159 Ut 0159 UT 0159 UT 0158 UT 0158 UT 0158 Ut
13 14 15 16 17 18
/\h ND DATA %\
E W
0158 UT 0157 Ut 0157 UT 0157 UT 0156 UT
%] 20 21 22 23 24
i %\ /_l:\ /h )
0156 UT 0156 UT 0156 UT 0156 UT 0155 UT 0155 UT
25 26 27 28 29 30
ﬁ\ /h NO DATA NG DATA
E J‘ ]
0155 UT 0155 UT 0155 UT 0155 UT
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Apr 87 SOLAR INTERFEROMETRIC OBSERVATIONS
Nancay APRIL 1987 164 MHz
Day
'
s | l
3
- Yt
7
- l,....._,,...;_..___i
. 3_2_“
6
— !
i ‘ H\HHH\ \H HH\\HH
3
14
15 |— —+
4
AR S |
A7
LD
"1
20 I I
I |
4
25 |!"
30 [ ! |
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SOLAR RADIO EMISSION Apr 87
SELECTED FIXED FREQUENCY EVENTS
APRIL 1987
Time of Flux Density
Start Max i mum Duration Peak Mean
Day freq 5ta Type (UT) (um) {Min) (10 =22 W/m 2 Hz) int Remarks
05 2800 OTTA 45 C 1933.8 1936,9 4.2 8.1 1.6
06 2695 PALE 45 C 2257.0E 2258.0 6,00 43,0 QL=5 5T=2 TYP=5
07 2695 SGMR 4 S/F  2037.0E 2040,0 4,00 71.0 QL=1 ST=2 TYP=5
2695 PALE 4 S/F  2038,0E 2039,0 3.0D 84.0 QL=5 ST=3 TYP=5
2800 OTTA 4 S/F 2038,7 2040,2 4.3 87,7 35.1
08 2800 OTTA 20 GRF 20%56,5 2120,7 65,0 3.9 2.3
09 2695 LEAR 8 § 0636.0E 0637,0 1.0D 22,0 QL=5 ST=2 TYP=3
2800 OTTA  240FR 1336.2 1440,0 63.8U 4.3 1.7
2800 OTTA 20 OGRF 1733,2 1745.0 55.0 1.8 Tl
10 8800 PALE 8 S 0354,0E 0354,0 1.0D 7.0 QL=5 5T=2 TYP=3
2800 OTTA 45 C 1814,5 1823.4 17.0 11,3 5.0
2800 OTTA g8 8 2139.2 2139.9 .9 2.7 1.3
2800 OTTA 20 GRF  2208.6 2211, 16.4 3.0 1.8
11 2695 SYDN 4 S/F  0414,.0 0417.0 5.00 48,0 QL= S§T= TYP=3
8800 LEAR 8 S 0416,0E 0416.0 1.0D 57.0 QL=5 §T=3 TYP=5
8800 PALE 45 C 0416,0E 0416,0 1206,0D 31.0 QL=5 ST=2 TYP=3
2695 LEAR 8 3 0416,0E 0416,0 1.0D 30,0 QL=5 5T=3 TYP=3
2695 PALE 45 C 0416,0E 0416.0 1184,00 20.0 QL=5 ST=1 TYP=3
2695 LEAR 8 5 0511,0E 0512,0 1.00 19,0 QL=5 ST=3 TYP=3
8800 LEAR 8 5 0513,0E 0514,0 1.0D 30.0 QL=5 S§T=3 TYP=3
12 2800 OTTA 1 8 1247,.4 12511 6.6 2,6 1.3
15 8800 LEAR 46 C 0231,0t 0231.,0 1.00 70.0 QL=5 ST=2 TYP=5
8800 LEAR 4 S/F  0732,0E 0733.0 7.00D 110.0 QL=5 §T=2 TYP=5
8800 SVTO 8 8§ 0733,0€ 0733,0 1,00 50.0 QL=5 ST=2 TYP=5
2800 OTTA 20 GRF 1738,.5 1751,0 21.9 3¢5 2.2
16 8800 LEAR 8 S 0218,0E 0219,0 1.0D 35.0 QL=5 ST=2 TYP=3
2800 OTTA i s 1444.8 1446,6 9.2 7.6 3.0
8800 SYTO 45 C 1514,0E 1514.0¢ 987,00 40,0 QL=5 ST=2 TYP=3
2800 OTTA 42 SER 1554,5 1608.6 215,0 61,2 12,2
8800 SVTO 4 S/F 1606,0E 1608,0 9.0D 130.0 QL=5 ST=2 TYP=5
2695 SVTO 4 S/F 1606,08 1608,0 10.0D 65,0 QL=5 ST=2 TYP=5
2695 SGMR 4 S/F 1606,0E 1608,0 10,00 40.0 QL=5 ST=2 TYP=3
8800 SGMR 4 5/F 1608.0E 1608,0 8.0D 72.0 QL=5 ST=2 TYP=S
2695 SGMR 45 C 1648.0E 1648,0 474,00 14,0 OL=5 ST=2 TYP=3
2800 OTTA 1 8 2015,7 2017.9 3.5 5.8 3.5
%) 2800 OTTA 1 5 1238,1 1238,6 5.0 3.2 8
2800 OTTA 20 GRF 1855,5 1924,2 100.0 3.2 1.6
i8 8800 LEAR 45 C 0504, 0E 0504,0 1302.0D 17.0 QL=5 ST=2 TYP=3
8800 LEAR 4 S/F 0646, 0E 0646.0 2,00 74.0 QL=5 ST=2 TYP=5
8800 SVTO 4 S/F  0646.0E 0646,0 1.00 61.0 QL=5 ST=3 TYP=5
2800 OTTA 1 8 1127.6 1128.6 1.7 4,8 2.4
2800 OTTA 3 s 1353,5 1356,0 5.0 13.3 6.6
2800 OTTA 1 5 1453,0 14544 7.0 3.0 1.5
2800 OTTA 15 1621,5 1622,8 8.5 6.8 2,7
19 280¢ OTTA 1S5 1123,5 1125,0 4,5 2.3 1.1
2800 OTTA 20 CGRF 1204.8 1207.,5 10.2 4.4 1.3
2800 OTTA 1 5 1439.2 1440,5 9.0 2,0 1,0
20 2800 OTTA 1 5 1939,0 1940, 1 1.4 3.8 1.9
21 2800 OTTA 20 ORF 1823,0 2025.0 170.0 6.4 3,2
24 2695 LEAR 46 C 0736,0E 0736.0 1129,00 17,0 QL=5 ST=3 TYP=5
2695 SVTO 4 S/F 0736.0E 0736.0 10,00 50.0 QL=5 5T=2 TYP=3
8800 SVI0 45 C 0736,0E 0736,0 1034, 0D 30.0 QL=5 ST=2 TYP=3
27 2695 SGMR 46 C 1302,.0E 1308.0 33.0D0 110.0 QL=1 5T=3 TYP=5
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STANFORD MEAN SOLAR MAGNETIC FIELD (MICROTESLA}

e b N U A S T W T WP T O MR A S S S R S T S T R LR PR AR A 8 A AL ek e o e e e = e R W T W e .

1986
Day May Jun
1 . -6
2 -7 -2
3 0 1
4 2 -1
5 . -4
6 2 -4
7 2 0
8 4] 6
9 1 4
10 -5 11
11 2 5
12 8 11
13 13 4
14 13 3
15 8 -3
16 10 6
17 . 6
18 -2 5
19 3 6
20 9 )
21 7 -4
22 6 -19
23 9 -23
24 10 -16
25 0 -11
26 -22 -8
27 -31 -2
28 -25 -4
29 -14 -3
30 -8 -3
31 -4

3 4 -7 -1l
7 5 -7 -1l
4 -6 -6 12
10 -6 1 -5
10 -3 -7 -10
0 0 -6 -7
-2 2 12 -7
-5 -1 -15 -5
-4 9 -1 -4
-2 <14 15 -2
1 -16  -18 -2
3 -17  -10 -2
-1 18 -8 -5
-2 -19 -3 .

=21 -10 -10 -21

-21 -11 -21 6
-18 -13 -10 13
-13 -14 -7 19
-14 -156 1 34
-13 -13 7 29
-15 -9 . 15
-8 . 33 -3
-16 1 14 3
-9 4 11 -9
-9 6 ] -8
-8 g - 0
-3 3 -1 -12
) -3 -6 -2
12 -9

SO s O

MO

Dot symbol indicates

no data

available for the day.
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The H-alpha Synoptic Chart for Carrington Rotation 1786 is unavailable at
this time. Please check the next SGD Prompt Report issue for Late Data.
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68
Mar 87 SUNSPOT GROUPS
(ORDERED BY CENTRAL MERIDIAN PASSAGE DATE)

MARCH 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 (10-6 Hemi) Count (Deg) Qual
4773 HOLL 02 24 2016 N37 E77 03 3.0 A HS 40 2 2 2
4773 LEAR 02 25 0044 N38 E80 03 3.5 A HS 10 1 1 2
4773 HOLL 02 25 1921 N38 E67 03 3.2 A HS 60 1 2 2
4773 PALE 02 25 2035 N38 E66 03 3.2 A HS 50 1 2 3
4773 LEAR 02 26 0035 N38 E67 03 3.4 A HS 20 1 1 3
4773 HOLL 02 26 1710 NAQ E56 03 3.3 A HS 50 1 2 3
4773 PALE 02 26 1800 N38 E55 03 3.2 A HS 50 1 2 3
4773 CULG 02 27 0500 N39 ESO 03 3.3 A HS 50 1 2 2
4773 LEAR 02 27 0912 N39 E46 03 3.1 A HS 40 1 1 4

4773 24361  MWIL 02 27 1530 N38 E43 03 3.1 5 (AP)

4773 BOUL 02 27 1540 N37 E42 03 3.0 A HS 20 1 2 3
4773 HOLL 02 27 1555 N39 E44 03 3.2 A HS 40 1 2 2
4773 PALE 02 27 1932 N38 E42 03 3.2 A HS 30 1 3 2
4773 LEAR 02 28 0024 N38 E38 03 3.1 A HS 40 1 2 a
4773 CULG 02 28 0430 N39 E37 03 3.2 A HS 40 1 2 3
4773 HOLL 02 28 1455 N38 E32 03 3.2 A HS 30 1 2 3
4773 BOUL 02 28 1510 N36 E31 03 3.1 A HS 20 1 2 2
4773 24361  MWIL 02 28 1530 N38 E31 03 3.2 5 (AP)

4773 PALE 02 28 1819 N38 E30 03 3.2 A HS 30 1 2 3
4773 LEAR 03 01 0022 N39 E25 03 3.0 A HS 40 1 2 3
4773 CULG 03 01 0300 N4O E20 03 2.7 A HS 40 1 2 3
4773 SVTO 03 01 1017 N38 E23 03 3.3 A HA 60 1 2 52
4773 24361 MWIL 03 01 1600 N38 E18 03 3.1 4 (AP)

4773 HOLL 03 01 1725 N38 E18 03 3.2 A HS 60 1 2 3
4773 PALE 03 01 1825 N38 E18 03 3.2 A HS 30 1 2 3
4773 LEAR 03 02 0009 N39 E13 03 3.1 A HS 40 2 2 3
4773 SVTO 03 02 0744 N38 E12 03 3.3 B €SO 60 2 4 3
4773 24361 MWIL 03 02 1515 N38 EO8 03 3.3 5 (BP)

4773 BOUL 03 02 1530 N38 E08 03 3.3 B CSO 60 3 3 2
4773 HOLL 03 02 1722 N38 EO6 03 3.2 B €so 60 2 3 2
4773 PALE 03 02 1932 N38 EO6 03 3.3 B Cso 60 2 4 2
4773 LEAR 03 03 0046 N39 WOl 03 2.9 B CRO 20 2 2 3
4773 CULG 03 03 0430 N38 w03 03 2.9 A HS 10 1 1 3
4773 24361 MWIL 03 03 1500 N38 Wo5 03 3.2 5 (AP)

4773 BOUL 03 03 1534 N38 W04 03 3.3 B BXO 10 2 1 1
4773 HOLL 03 03 1623 N38 W06 03 3.2 A HS 10 2 1 4
4773 PALE 03 03 1859 N38 w08 03 3.1 A HS 10 1 1 2
4773 LEAR 03 04 0043 N39 W1l 03 3.1 B BXO 10 3 1 3
4773 CULG 03 04 0500 N37 W13 03 3.2 A HS 10 1 1 2
4773 24361 MWIL 03 04 1500 N38 W17 03 3.3 4 (BP)

4773 HOLL 03 04 1625 N39 W18 03 3.2 A HS 30 3 3 3
4773 BOUL 03 04 1653 N38 W18 03 3.2 B BXO 10 2 1 2
4773 PALE 03 04 1917 N38 W19 03 3.3 A HS 20 3 2 4
4773 LEAR 03 05 0015 N38 W23 03 3.1 A HR 20 2 2 3
4773 CULG 03 05 0325 N38 w27 03 2.9 A HS 10 1 1 3
4773 HOLL 03 05 1635 N38 W31 03 3.2 A AX 2 3
4773 PALE 03 05 1755 N38 W3l 03 3.2 A AX 2 3
4773 HOLL 03 06 1741 N37 w45 03 3.1 A AX 1 4
4773 PALE 03 06 1939 N38 w43 03 3.3 A AX 1 3
4778 24364  MWIL 03 04 1500 NO6 EQ7 03 5.1 4 (8)

4778 HOLL 03 04 1625 NO7 EO6 03 5.1 B BXO 2 3 3
4778 BOUL 03 04 1653 NO7 EO7 03 5.2 B BXO 10 2 2 2
4778 PALE 03 04 1917 NO6 EO5 03 5.2 B BXO 2 3 4
4778 LEAR 03 05 0355 NO6 WOl 03 5.1 B BXO 10 2 3 3
4778 BOUL 03 05 1535 NO6 W06 03 5.2 B BXO 50 9 6 3
4778 HOLL 03 05 1635 NO7 W07 03 5.2 B BXI 30 13 5 3
4778 PALE 03 05 1755 NO7 w08 03 5.1 B BXI 30 12 5 3
4778 CULG 03 06 0425 NO4 W14 03 5.1 CSI 30 11 5 3
4778 LEAR 03 06 0805 NO6 Wi6 03 5.1 B DAI 50 22 6 4
4778 24364  MWIL 03 06 1500 NO6 W20 03 5.1 5 ( B)

4778 BOUL 03 06 1545 NO6 W20 03 5.1 B DAO 70 16 6 3
4778 HOLL 03 06 1741 NO7 W23 03 5.0 B DAO 110 9 7 4
4778 PALE 03 06 1939 NO7 W24 03 5.0 B CRO 90 18 7 3
4778 LEAR 03 07 0015 NO7 W26 03 5.1 B DAL 70 30 7 4
4778 CULG 03 07 0305 NO3 W29 03 5.0 Dso 50 10 6 3
4778 BOUL 03 07 1615 NO6 W36 03 5.0 B CAl 60 34 7 3
4778 HOLL 03 07 1631 NO7 W35 03 5.1 B bSO 130 11 8 3
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SUNSPOT GROUPS Mar 87
(ORDERED BY CENTRAL MERIDIAN PASSAGE DATE)

MARCH 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 (10-6 Hemi) Count {Deg) Qual
4778 24364 MWIL 03 07 1700 _NO6 W36 03 5.0 & ( B}

4778 PALE 03 Q7 1924 NO7 W37 (03 5.0 B DAG 140 16 7 3
4778 LEAR 03 08 0033 NO6 W40 03 5.0 B DAj 80 20 8 3
4778 CuLc 03 08 0400 NO2 W42 03 5.0 B CAG 50 g 8 4
4778 RAMY 03 08 1626 NO6 W48 03 5.1 B CA¥ 80 21 7 3
4778 HOLL 03 08 1635 NO6 w49 03 5.0 8G  CK} 200 23 6 3
4778 PALE 03 08 2005 %06 W51 03 5.0 8 DSG 200 15 8 2
4778 LEAR 03 09 0024 NO6 W54 03 5.0 B Cso 90 12 8 3
4778 CULG 03 09 0440 NO7 W58 03 4.8 8 Cso 70 & 6 3
4778 SVTQO Q03 09 0710 NO7 W56 03 5.1 B Cso 80 5 5 2
4778 HOLL ©3 09 1830 NO6 W64 03 4.9 8 CKo 210 5 6 3
4778 PALE 03 09 1934 NO6 W64 03 5.0 8 Cs0 90 2 6 2
4778 24364 MWIL 03 09 2200 NO6 WeB 03 4.8 4 {8P)

4778 CULG 03 10 0445 NOS W70 03 5.0 A HS 110 1 2 3
4778 24364 MWIL 03 10 1445 NO6 W78 03 4.8 4 {AP)

4778 BOUL 03 10 1555 NOS w80 03 4.7 A HS 60 H 1 2
4778 PALE 03 10 1820 NOS w82 03 4.6 A HH 60 1 3 3
4778 HOLL 03 10 2105 NO7 w80 03 4.9 A HAD 120 1 1 3
4778 LEAR 03 11 0325 NO5 w82 03 5.0 A HS 30 1 3 3
4780 24365 MWIL 03 14 1445 518 €43 03 17.9 3 (AP)

4780 HOLL 03 14 1758 518 E36 03 17.5 A AX 1 3
4780 PALE 03 14 1920 519 £35 03 17.5 A AX 1 3
4780 PALE 03 16 1820 519 E10 03 17.5 A AX 2 1 3
4780 HOLL 03 16 2256 519 £08 03 17.6 A AX i 2
4780 LEAR 03 17 0Cl5 519 €06 03 17.5 B 8X0 20 2 2 4
4780 CULG 03 17 0500 520 E03 03 17.4 B €S0 10 2 1 3
4780 SVTO 03 17 0835 518 €03 03 17.6 B CRO 30 4 3 2
4780 HOLL 63 17 1737 519 wQ4 Q3 17.4 B 8X0 20 & 5 3
4780 PALE 03 17 1839 S18 W07 03 17.2 B BX0 10 5 6 3
4780 24365 MWIL 03 17 1800 S1B8 W03 03 17.6 3 { 8)

4780 LEAR 03 18 Q022 519 w07 03 17.56 B 8X0 20 8 5 4
4780 CULG 03 18 0435 S22 woB 03 17.6 B Cs0 10 2 4 2
4780 SVT0O 03 18 0807 520 Wiz 03 17.4 B BX0 10 4 6 3
4780 RAMY 03 18 1305 519 W15 Q3 17.4 B BX0 10 3 4 3
4780 24365 MWIL 03 18 1445 S1B W15 03 17.5 3 { 8)

4780 HOLL 03 18 1845 518 W18 03 17.4 10 4 5 4
4780 PALE 03 18 1911 519 W17 03 17.5 B 8X0 10 2 4 3
4780 LEAR 03 19 0026 518 w22 03 17.3 A AX 10 2 3
4781 SVTG 03 20 1302 N24 207 03 21.1 B 8X0 20 2 2 2
4781 24368 MWIL 03 20 1445 N24 £04 03 20.9 4 { B)

4781 RAMY 03 20 1524 N24 EQ4 Q3 20.9 B BX0 10 2 3 4
4781 HOLL 03 20 1533 N24 £03 03 20.9 B 8X0 10 2 3 3
4781 LEAR (03 21 0300 N24 w04 03 20.8 B BXO 20 7 4 k!
4781 CULG 03 21 0400 N24 W06 03 20.7 8 BXG 20 4 4 3
4781 SVTG 03 21 0709 N26 W05 03 20.9 B8 BXO 30 7 4 k!
4781 RAMY 03 21 1441 N25 Wil 03 20.7 8 BXO 20 5 5 4
4781 HOLL 03 21 1540 N24 Wi0 03 20.9 B BXO 40 11 5 4
4781 PALE 03 21 1811 N25 Wil 03 20.9 ] BXC 50 10 6 2
4781 LEAR 03 22 0009 NZ4 wWi5 03 20.8 8 CSG 40 12 7 4
4781 CULG 03 22 0430 N22 W21 03 20.6 B €S0 30 6 7 4
4781 RAMY 03 22 1358 NZ4 W24 03 20.7 B Cso 50 9 7 3
4781 HOLL 03 22 1619 N24 w24 03 20.8 B cso 70 9 10 3
4781 PALE 03 22 1944 N26 W26 03 20.8 B Cso 70 9 8 2
4781 24368 MWIL (03 22 2230 N23 W30 03 20.6 4 { B)

4761 CULG 03 23 0445 N24 W35 03 20.5 B Cso 40 3 7 2
4781 SVTO 03 23 0921 N24 w35 03 20.7 B DsC 110 9 8 3
4781 RAMY 03 23 1358 W23 W38 03 20.6 B Cs0 70 7 8 3
4781 24368 MWIL 03 23 1445 N23 W37 03 20.8 4 ( B}

4781 HOLL ©3 23 1710 N24 W37 03 20.8 B Cso 70 7 8 3
4781 LEAR 03 24 0115 N23 w43 03 20.7 B €S0 90 10 10 4
4781 CULG 03 24 0400 N24 w45 03 20.7 B 0s0 70 3 8 2
4781 SVT0 G3 24 0716 W24 w4e 03 20.7 B psl 120 11 8 3
4781 24368 MWIL 03 24 1445 N23 WD 03 20.8 4 ( B}

4781 RAMY 03 24 1639 N24 w82 03 20.7 B CAl 30 9 6 3
4781 PALE 03 24 1820 N26 W52 03 20.7 B Cs1 60 8 9 3
4781 LEAR 03 25 0010 N23 W56 03 20.7 B BRI 50 b 10 4




Mar 87 SUNSPOT GROUPS
{ORDERED BY CENTRAL MERIDIAN PASSAGE DATEL)
MARCH 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 (10-6 Hemi) Count {(Deg) Qual
4781 CULG 03 25 0420 N20 W62 03 20.4 B DRG 30 4 7 1
4781 SVTO 03 25 0714 N24 W60 03 20.7 B ¢sl 80 6 9 3

4781 24368 MWIL 03 25 1430 N23 web 03 20.6 3 (AP}
4781 HOLL 03 25 1600 24 W67 03 20.5 B cso 30 3 5 3
4781 PALE 03 25 1838 N26 w69 03 20.4 B €S0 16 3 4 4
4781 LEAR 03 26 0005 N23 W70 03 20.6 B BX0O 10 2 5 4
4781 RAMY 03 26 1205 N23 W71 03 21.0 A AX 10 1 1 4
4781 24368 MWiL 03 26 1445 N25 W75 03 20.8 3 {AP)
4781 HOLL 03 26 1910 N25 W80 03 20.6 A AX Z 1 4
4779 LEAR 03 14 0902 $33 E83 03 21.0 A HS 20 1 1 1
4779 RAMY 03 14 1310 531 E8F 03 20.9 A HR 20 i 1 3
4779 24366 MWIL 03 14 1445 S32 E80 03 20.9 3 {AP)
4779 HOLL 03 14 1611 §32 €81 03 21.1 A HS 30 1 1 3
4779 PALE 03 14 1%20 $33 EB0 03 21.2 A HS 60 1 1 3
a477% {EAR 03 15 0120 S32 E76 03 21.1 A HA 30 1 2 3
4779 CULG 03 15 0430 832 E78 03 21.4 A HS 30 1 1 3
4779 24366  MWIL 03 15 1500 S33 E70 03 21.2 4 (AP)
4779 HMOLL 03 15 1540 $32 E68 03 21.0 A HS 50 1 2 3
4779 PALE 03 15 1820 833 €67 03 21.1 A HS 20 1 1 3
4779 LEAR 03 16 0422 531 €63 03 21.1 A HS 20 1 1 2
4779 CULG 03 16 0500 532 E63 03 21.2 A HS 20 1 1 3
4779 RAMY 03 16 1333 532 €58 03 ¢21.1 A HR 10 i 1 3
4779 SVTO 03 16 1400 532 E&7 03 21.1 A HS 30 1 1 1
4779 24366 MWIL 03 16 144% S33 E56 03 21.1 4 {AP)
4779 PALE 03 16 1820 833 56 03 21.2 A HS 20 1 1 3
4779 HOLL 03 16 2256 S34 E54 03 21.2 A HS 20 1 1 2
4779 CULE 03 17 0500 S30 ES1 03 21.2 A HS 20 1 3
4779 LEAR 03 17 0750 532 E49 03 21.2 A HR 10 1 1 3
4779 SVTO 03 17 0835 533 E&7 03 21.1 A AX 10 1 1 2
4779 HOLL 03 17 1737 833 E43 03 21.1 A HR 10 2 i1 3
4779 pPALE 03 17 183% S33 £4z 03 21.1 A HS 10 2 1 3
4779 24366  MWIL 03 17 1900 S32 E38 03 20.8 5 { 8)
4773 LEAR 03 18 0022 S33 E41 03 21.3 B CRO 20 3 7 4
4779 CULG 03 18 043% 531 E42 03 21.% A HS 10 1 2
4779 SYTO 03 18 0807 S33 E34 03 21.0 A HR 10 1 1 3
4778 RAMY 03 18 1305 834 €33 03 21.2 A HA 10 2 1 3
4779 24366  MWIL 03 18 1445 533 EZ28 03 20.8 5 (AP}
4779 HOLL 03 18 1845 S34 E31 03 21.2 A HR 10 2 4 4
477% PALE 03 18 1911 834 E30 03 21.2 A HR 10 2 2 3
4779 LEAR 03 19 0026 S33 E29 03 21.3 B CRG 10 3 3 3
4779 SYTO 03 19 0804 S$33 E23 03 21.2 A AX 20 1 2 3
4779 HOLL 03 19 1505 S33 £19 03 Z21.1 A AX 10 1 1 3
4779 LEAR 03 20 0048 S33 E14 03 21.1 A AX 10 i 1 3
5782 SYTO 03 23 0921  NOS Wi 03 22.0 A AX 1 3
4782 RAMY 03 23 1358 NOH W21 03 22.0 A AX 10 1 1 3
4782 24367  MWit 03 23 1445 NOH W2l 03 22.0 3 (AP}
4782 HOLL 03 23 1710 NO5 W23 03 22.0 A AX i 1 3
4782 CULG 03 24 0400 NO2 W29 03 22.0 B BX0 10 2 4 2
4782 SVTO 03 24 0716  NOS W32 03 21.9 A AX 1 3
4782 LEAR 03 24 0808 NO3 W32 03 21.9 A AX 10 1 1 3
47824 SYTO 03 23 0921 521 E22 03 25.1 A AX 2 2 3
47824 PALE 03 28 2252 S22 W5l 03 25.0 A AX 1 3
47824 HOLL 03 30 1515 S25 W7t 03 25.1 B BXO 10 2 1 4
47824 RAMY 03 30 1630 $26 W69 03 25.3 A AX 10 1 1 4
4784 HOLL 03 30 1705 N3l w39 03 27.6 A AX 2 4
4784 LEAR 03 31 0130 N32 W44 03 27.6 A AX 10 2 2 3
47844 RAMY 03 31 1328 522 wWo8 03 30.9 B 8x0 10 2 2 4
47845 24371  MwIL 03 31 1500 S22 w07 03 31.1 4 { B)
4784A HOLL 03 31 152C S22 w08 03 31.0 B BXO 2 2 4
24370  MWIL 03 29 1430 25 E23 03 31.4 2 (AF)
4783 24369 MWIL 03 25 1430 NOS EBO 03 31.6 5 (AP)




SUNSPOT GROUPS Mar 87
{ORDERED BY CENTRAL MERIDIAN PASSAGE DATE)
MARCH 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 (10-6 Hemi) Count {Deg) Qual
4783 HOLL 03 25 1600 NOS EBQ 03 31.6 A HS 120 1 2 3
4783 PALE 03 25 1838 NO4 EBO 03 31.8 A HA 200 1 2 4
4783 LEAR 03 26 0005 NO5 E77 03 31.8 A HH 220 1 2 4
4783 RAMY 02 26 1205 NO6 E67 03 3i.5 A HS 190 i 2 4

4783 24369 MWIL 03 26 1445 NO4 E67 03 31,6 5 (AP)

4783 BOUL 03 26 1518 NO6 EB7 03 3i.6 A HS 140 i 2 3
4783 HOLL 03 26 1910 NO5 E67 03 3:.8 A HH 190 1 3 4
4783 LEAR 03 27 0CGl0 NOS E62 03 31.6 A HH 220 i 4 3
4783 CULG 03 27 O05B05 NO7 ES9 03 31.6 A HS 160 i 2 3
4783 SVTO 03 27 0925 NO4 ESB 03 31.7 A HS 150 2 3 2
4783 24369 MWIL 03 27 1430 ND4 ES5 03 31,7 5 {apP)

4783 RAMY 03 27 1458  ADS EBS 03 31.7 8 Ccse 170 2 3 3
4783 HOLL G3 27 1559 NO%S EH4 03 31.7 8 CKG 179 2. 4 4
4783 PALE 03 27 1855 NDZ EB3 03 31.7 B CHO 160 2 3 2
4783 CULG 03 28 0535 NO5 E47 03 31.7 B Cso 150 2 3 3
4783 SYTO 03 28 0840 NO3 E44 03 31.6 A HH 250 3 3 4
4783 RAMY 03 28 1338 NO5 E42 03 31.7 B €Sl 120 3 4 4
4783 24369 MWIL 03 28 1430 NO4 E41 03 31.7 & (AP}

4783 HOLL 03 28 1558  NO5 E41 03 31.7 A HK 190 4 4 3
4783 PALE 03 28 2252 NO2 E37 03 31.7 A HA 190 2 4 3
4783 CULG 03 29 0405 WNO7 E33 03 31.6 A HS 100 1 2 4
4783 24369 MWIL 03 29 1430 NO4 E27 03 31.6 & (AP}

4783 RAMY 03 29 1546  NOb E27 03 31.7 A HS 150 1 2 2
4783 HOLL 03 29 2305  NO4 E24 03 31.7 A HS 120 2 4 2
4783 LEAR 03 30 0010 NO6 E23 03 31.7 A HH 100 3 4 3
4783 CULG O3 30 0440 NO4 E21 03 31.8 B Cs0 110 4 3 3
4783 SVT0 03 30 0747 NO4 E19 Q3 31.7 B CHO 250 2 5 3
4783 24369 MWIL 03 30 1445 NO4 E15 03 31.7 5 (8P}

4783 HOLL 03 30 1515 NO4 E15 03 31.7 8 Cso 170 7 4 4
4783 BOUL 03 30 1549 NO4 E15 03 31.8 B Cso 90 7 4 2
4783 RAMY 03 30 1630 NO4 E15 03 31.8 B Cs0 170 6 4 4
4783 PALE 03 30 1957 NO4 E14 03 31.9 B Cso 196 11 5 1
4783 LEAR 03 31 0130 NO4 EIC 03 31.8 B €S0 170 8 6 3
4783 RAMY 03 31 1328 ND4 EO3 03 31.8 BG CSI 140 8 5 4
4783 24369 MWIL 03 31 1500 NO4 EO2 03 31.8 6 (BP)

4783 HOLEL 03 31 1520 NO4 E0C2 03 31.8 B CS0 170 9 4 4
4783 BOUL 03 31 1616 NO4 EQ2 03 31.8 B Cso 110 & 4 2
4783 PALE 03 31 2143 NO5 w02 03 31.7 B CSo 170 4 4 2
4783 LEAR 04 01 90337 NO4 WO5 03 31.8 B €S0 160 4 ) 1
4783 CULG 04 01 Q%00 NO3 WO7 03 31.7 B HSG 100 4 3 3
4783 SVT0 04 01 0835 NO4 WO7 03 31.8 A HS 110 2 3 1
4783 24369 MWIL 04 01 1430 NO4 W1Z 03 31.7 6 {8P)

4783 HOLL 04 01 1504 NO4 W1z 03 31.7 B CHO 160 Z 4 3
4783 BOUL 04 01 1532 NOS wiz 03 31.7 B €50 100 4 3 4
4783 RAMY 04 01 1547 NO4 W3 03 31.7 B €so 110 2 3 4
4783 PALE 04 01 1843 NC4 W15 03 31.6 A HS 170 3 3 2
4783 LEAR 04 02 00i4  NOS5 W16 03 31.8 B Cs0 100 2 4 3
4783 CULG 04 02 0330 NOb w20 03 31.6 A HS 90 1 2 4
4783 RAMY 04 02 1359 NO5 W26 03 31.6 A HS 110 1 2 4
4783 24369 MWIL 04 02 1520 NO4 W25 03 31.8 6 {AP)

4783 BOGUL 04 02 1612 NO4 W26 03 31.7 A HS 11C 1 2 3
4783 HOLL 04 02 1617 NOG W27 03 31.6 A HS 150 1 2 3
4783 PALE 04 02 1830 NO7 W27 03 31.7 B Cs0 170 3 3 3
4783 LEAR 04 03 0104 NO6 W31 03 31.7 B Cs0 80 3 3 3
4783 CULG 04 03 0330 NO4 w32 03 31.7 A HS 90 1 2 3
4783 SVT0 04 03 0706 NOS W35 03 31.7 A HS 160 1 2 3
4783 RAMY 04 03 1400 NO4 W39 03 31.7 A HS 130 1 2 3
4783 BOUL 04 03 1540 NO6 W38 03 3i.8 A HS 100 1 2 4
4783 HOLL 04 03 1547 NO6 W40 03 31.7 A HS 130 1 2 3
4783 PALE 04 03 1835 NO6 W42 03 31.6 A HS 130 1 2 3
4783 {EAR 04 04 0355 NO5 W48 03 31.6 A HS 120 1 2 2
4783 CULG 04 04 0500 NOS W48 03 31.6 A HS 90 1 2 3
4783 RAMY 04 04 1400 NO5 W51 03 31.8 B €S0 120 3 3 4
4783 24369 MWIL 04 04 1445 NO4 W52 03 31.7 & (BP}

4783 BOUL 04 04 1510 NOS5 w52 03 31.7 A HS 100 1 Z 2
4783 HOLL 04 04 1619 NO6 WS3 03 31.7 B €50 130 3 5 3
4783 PALE 04 04 1823 NO7 W55 03 31.6 B CAD 120 2 4 3
4783 LEAR 04 05 0016 H0O4 wWhe 03 31.8 B Cs0 70 2 6 3
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Mar 87

SUNSPOT GROUPS

(GRDERED BY CENTRAL MERIDIAN PASSAGE DATE)

NGAA
USAF

/

Mt
Wilson

24369

Observation
Time
Mo Day (UT)

NO5 W85

C

Statiens reporting:

BOUL
cuLG

Boulder
Culgoora

Holloman
Learmonth

MARCH 1987
Corrected Long.
MP Max Mag Spot Area Spot  Extent
Day H Class Class (10-6 Hemi) Count (Deg} Qual
31.8 A HS 120 1 2 1
3L.7 A HS 180 1 2 2
31,7 5 (BP}
31.6 A HA 100 1 k! 3
31.7 A HS 160 3 2 3
31.7 A HS 90 1 2 3
31.8 A H3 120 1 2 3
31.6 A HS 140 1 2 3
1.8 A HS 60 1 1 2
31.8 4 (AP)
31.7 A HS 60 1 1 3
31.7 A HS 40 1 3 2
31.4 A HS 120 1 2 2
1.5 A HS 200 1 2 3
MWIL = Mt. Wilson RAMY = Ramey
PALE = Palehua SVTO = San Vito
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SUDDEN 1ONOSPHKERIC DISTURBAKNCES Mar 87
MARCH 1987
Hide~ Number of Station Reports by Type
Start Max End spread LF~ Known X=ray NOAA/SESC
Bay Uty (U (uT) Imp index SWF  SEA  SPA  SPA T SES Flare Class Reaglon
0z 1158 1227 1249 2~ 1 1 No flare
02 1332 1338 1405 1 1 1 No flare
03 1005 1008 1020 1 1 1 No flare
03 1128 1136 1150 - 1 1 No flare
03 1420 1425 1447 1= 1 1 No flare
06 1416 14280 1450 1 i 1 No flare
08 1921 1943 2015 2 3 4 1909 uT 4778
09 0001 0010 0026 1= 1 H No flare
09 1200 1211 1216 2 1 1 No flare
0411 0418 0438 t- 1 1 No flare
1146 1147 12160 i 1 H No flare
13 2135 2149 2253 15 t i 2126 UT  C%,.5 47719
17 0931 0946 1034 2 1 i No flare
24 0304 0311 0357 t+ 3 1 ! 1 No flare
27 1401 1412 1421 I= ; 1 Ne fiare
28 0259 0311 0336 1~ 1 1 0303 UT Cl.2
¥ No flare patrol
Observatories Reporting for March 1987#%
Ayrshire, Scotiand SES Maul, Hawali, USA SHE
Darmstadt, German Fed. Rep. SWF Panska Yes, Czechoslovakia SWF, SES, SEA
Edenvale, Rep, of S, Africa SES Paterson, New Jersey, USA (AD3) SES
Farsta, Sweden SES Paterson, New Jersey USA (A43) SES
Hiraiso, Japan SWF Rimavska Sobota, Czechostiovakia SEA
Houston, Texas, USA SES Somesworth, New Hampshire, USA SES
Inubo, Japan SPA Tavares, Florida, USA SES
Jul tusruh, German Dem,. Rep., SHF Tucson, Arizona, USA SES
Kanditili, Turkey SEA Upice, Czechoslovaklia SEA
Kuhlungsborn, German Dam. Rep.  SPA, SEA Valley Cottage, New York, USA SES
Latrobe, Pennsylvania, USA SES Zilina, Czechoslovakia SEA
loulsville, Kentucky, USA SES

#*Observations are not necessariiy continuous,

e S
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$iDsby NOAASESC REGUIEONS

MARCH 1987

Day: 1 2 3 4 5 6 17T 89

10

11 12 13 14 15 16 17 18 19 20 2Zi

22 23 24 25 26

27 8 29 30 31

Events in

Reglon #

4778 1
4779

Events
with
X=-ray

Events with
no flare
reported 2 3 1 2

Events with
no flare
patrol

Events with flare
but no reglon
number

Dally
Eveant
Totals 2 3 i P2
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Mar 87
ERYATI|IONS

1987

Day

01
0z

03
04
05

06

07
08

09

10

i

12

13

15

16

17

20

21
22

Observation

Start End
(UT) Sta

(u7)

Decimetric Band
End Int
(UT)  (1=3) (UT)

Start

Metric Band

Dekametrlc Band
End Int Start End Int

Uty (1=3) {UT) (UTy (1=3) Spectral Type

Hiz

0659
0648
1043

0636
0657

0632
1425
1638
0630
0630
1041

0626
1417

0624
0910
1428

0624

0626
1035
1628

0618
1307

0618
1423

0614
0829

0612
1456

0610
0653

0608
0606

0754
1130

602
Q600

1512

1648
1648
1648

0649
1115

1422
1437
1653
1653
1019
1656

1247
1657

0720
1421
1658

1700

0803
1623
1702

1221
1635

1000
1606

0753
1706

1317
1707

0646
1703

1741
1712

1128
1713

1715
0910

WEIS

LEAR
WELS

WEIS
WEIS

WELS
WEIS

WEIS
WEIS
WE IS

WEIS

WEIS
SYTO
WEIS

WEIS
WEIS

WE IS
WEIS
WEIS

WEIS
CuLG
PALE

‘WEIS

WEIS
WEIS

WEIS
WEIS
PALE
PALE
CULG
PALE
CULG
CULG

WE1S
WEIS

WEIS
LEAR
WEIS

WEIS
WEIS

WEIS
WEIS

WEIS
WEIS
LEAR
SYTO
LEAR

WEIS
WE1S

WE1S
HWEIS

1140,3
03g06,0

1118,0
1501,3

2251,0
2251,0

1808,0
19020
2144,0
2152,0
2156,0
2215,0

0633,0

0827,0
0827,0
0856.0

1038,9

1140,5 2 HiB

0308.0 1 1t

i118.0 1 1
1502.4 1 |

2300,0 2
2258.0 1

1856.0
2000,0
2211,0
2207.0
2204.0
2225,0

s s B e e

0644,0 2 i

ogz27,0 1
0827.0 1
0837.0 1

1041,2 1 s
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Mar 87 SOLAR RADIO EM!SS510N
SPECTRAL CBSERVATIONS
MARCH 1987
Observation Decimetric Band Metric Band Dekametric Band
Start End Start End In¥ Start End Int Start Endg int
Day (UTY (UT) Sta (Ut} Ty (1=3)  (UT) (ury  (1=3) WM (UT) (1=3) Spectral Type
22 1054 1715 WEIS
CuLe 2242,0 2243,0 1 (2]
CULs 2255,0 2255.0 1 i
23 CULG 0044,0 0045,0 1 11
CULG 0228,0 0228,0 1 1t
CuLG 0343,0 0343.0 1 11
0559 1718 HWEIS
LEAR 0753.0 0754.,0 2 P
CULG 0754,0  0754.0 1 11
LEAR 0815,0 (816.0 2 (N
24 LEAR 0302.0 0306,0 3 ¥
cuLe 0303.0 0303.0 2 20!
CULG 0305.0  0305.0 2 i
LEAR 0323,0 0324.0 1 i
PALE 0323.0 0324.0 1 il
LEAR 0408.0 0409,0 2 v
CuLG 0409,0 0403.0 2 1
PALE 0409.0 0409,0 1 1hl
0555 0823 WEIS
L.EAR 0720.0 0720.0 1 il
SGMR 1433,0 1434.0 1 ¥
0833 1719 WEIS 1434,2 1434,5 2 HHB
CULG 2054.0 2054,0 1 1N
CULG 2113,0  2115.0 1 i
CULG 2118,0  2118,0 1 i
CULG 2126.0 2i127,0 1 1
CLLG 2135,0  2135.¢ 1 (RN
25 0%54 0949 WEIS
1012 1720 MEIS
SGMR 1641,0  1659,0 1 $
SGMR 1820.¢  1823,0 1 A
PALE 1822,0 1822.0 1 11
26 CULG 0029,0 0030,0 3 i
LEAR 0029,0 0031.0 3 A
PALE 0029.0  0031,0 2 111
CULG 0030,0 0033,0 1 (AR
LEAR 0506,0 0507.0 2 bl
CuLs 0507.0 0507.0 1 il
SVTO 0537,0 0539.0 1 (LR
CULG 0608,0 0612,0 3 (Y
LEAR 0608,0 0610.0 3 1
SYTO 0608,0 0610.0 ! 1t
SGMR 1421,0 1422,0 1 ¥
0646 1722 WE!S 1422,1  1423.3 2 LG
27 0549 1528 WEIS
1531 1724 MEIS
28 0547 1725 WEIS
29 SGMR 1637,0  1638.0 1 Y
30 0543 0B46 WEIS
1246 1728 MEIS
31 0541 1634 WEIS
1711 1729 WEIS
The symbels used under the column heading SPEQTRAL TYPE have the following definitions:
B = Single burst RS = Reverse siope burst
G = Small group (< 10} of bursts DP = Drifting palrs
GG = Large group (> 10) of burs? 0C = Brifting Chalns
¢ = Underlying continuum {particularly with Type 1} H = Herrlngbone
S = Storm in the sense of Intermittent but W = Weak
apparentiy conpected activity P = Pulsatloens
N = Intermlttent activity In this perilod CONT = Continuum
U = U=shaped burst of Type 111 UNCLF = Unclassified actlvity
DCIM = Fast drift .
Stations Reposting:
BLEN = Blaien LEAR = Learmonth PALE = Palehua SGMR = Sagamore Hil| WEIS = Welssenau
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Mar 87 COSMIC RAY 1 NDICES
(Neutron Montitor)
MARCH 1987
THULE ALERT DEEP RIVER KIEL CLIMAX PRED |GTSTUHL TOKYCO 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/h3/256 {cts/h)/100

i 4650 6466,2 3731.0
2 4661 6502,6 3733.9
3 4673 6515,4 3731.8
4 4671 6534.,2 3727.3
5 4654 6490,0 3725.5
6 4654 6470.6 3719,0
7 4659 6473,4 3699, 9
8 4657 6462,9 3718,0
9 4654 6476.3 3730.5
10 — 6486,0 3728,2
11 -— 6483.5 3718.1
12 4664 6494 .5 3722,9
13 4648 6494.5 3711,9
14 4657 6508.1 3711,7
15 4662 6534,6 3714.9
16 4659 6526.7 3718.0
17 4657 6519,0 3714,0
18 4660 6527, 1 3716.7
19 4656 6527,.4 3712.6
20 4672 6545,7 3719,9
21 4654 6509,.5 3723,4
22 4649 6486, 1 3712.1
23 4624 6450, 1 3693,0
24 4603 6405.9 3692.8
25 4599 6434.8 3704,7
26 4587 6441,2 3707.5
27 4587 6420,3 3698.8
28 4602 6456,9 3693,2
29 4609 6451,4 3686,7
30 4629 6451,5 3685.4
31 4643 6464,2 3706.7
Mean 4643 64842 3713, 1

For tess than 24<hour coverage,
For Climax and Huancayo, parentheses enclose

falis below 40 hours,

parentheses enclose the number of hours for which data are avallable,
the number of section hours whenever the sum of both sections
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GEOMAGNETIC ACTIVITY INDICES Mar 87
March 1987
Kp Three=Hourly Indices Km Three-Hourly Indices aa Provisional
Day 1 2 3 4 5 6 7 8 Sum Ap Op 1 2 3 4 5 6 7 8 Am N S M
1 2 2+ 1+ 1+ 2= 3= 3 3~ 17 9 0.5 2 2 1+ 1+ 4+ 3-3 2 17 19 17 14 23 K
2 Q2 0 0+ t+ 1- Jm 2w 1= 14 T I 0.1 0 0+1 - 1+ 1+ 1= 14 6 8 6 4 10 CK
I Q8 O+ 2+ 2~ 2 1 42+ 2 13 6 0.3 1= 2 2= 2« 1 2= 2+ 2+ 12 17 10 12 16
4 4= 2 1+ 3= 242 i+ 3 1B 10 0.6 3 1+ 1+ 3- 42 2 3 18 17 17 17 18
5 D2 2« 3+ 2 4 4 4+ 3+ A+ 27 21 11 1+ 3 2= 4= 4 4= 3. 4 35 40 32 24 48
6 3 24 24+ 2 1+ 1= 3= 3+ 18- 10 0.5 2+ 1+2 2 +1 3 3 15 23 9 15 18
7 D3 4+ 4 5 3+ 44 1+ 2+ 2- 26 21 Tol 4 3 4= 4= 4= 1+ 2 i+ 32 30 31 39 23
8 3 2+ 3+ 3 3w 3+ 1+ 2 21 12 0.7 32-3 3 3«3 1+ 2« 20 26 19 23 23
] 24 4= 2+ 1+ 1 141 = 15=- 9 0.5 3 3 2a ] 1+ 1+ 1+ & 12 16 9 16 gC
10 4 2+ 3+ 3= 4 3 1= 0 17+ 11 0.6 t 2 32 -3 1 9 17 18 19 17 21
1 4 2= 2+ 2 2+ 3 3= 1+ 17- 8 0,5 14+ 14+ 2- 2+ 33 3 1+ 17 17 17 13 22
12 3 2 3 2- I+ 3 4+ 22- 14 0.8 2+ 2+ 2+ 3 2-1 2+4- 21 28 i6 22 23
13 QI0A 3 2 2+ 2+ 2«1t 1 2+ 16=- 8 0.4 3e 142 2~ 2 1 o2+ 13 17 13 17 13
14 2 3= 2 2+ 2 2= 2% 2« 1= 8 0.4 2= 2+ 1+ 2 2m 2= 2+ 2- 14 18 g 13 14
15 2 33 2 2 2+ 19« 10 0,6 2= 3= 2= 24 2% 1+ 14+ 2+ 15 2% 14 19 17
16 31 3 3 34 1+ 3« 3 20« 12 0.7 2+ 1 3= 3= 3+ 1+ 2+ 2 19 25 18 17 26
17 4 2 24 2~ 2» 1 1+ 17= 10 0.6 33 2+ 2- 2 21 - 15 19 1 18 12
18 2+ 1 2 1 2+ 4- 3 4 19+ 12 0.7 2 1 2- 1+ 2+ 3 3 4- 21 33 16 13 36
19 4 3 2+ 3= 2 1 2 2+ 9% 11 0,6 3 3-2 3 2+ 2 2+ 19 27 14 25 16
20 O I 0+ fw 1w i 1+1 1+ 7+ 0.1 =0 1w 1w T+ 4 1= 1+ 6 6 7 4 8CC
21 Da¥ 1+ 1+ 2 3 4= 4+ 4 A+ 24 18 1.0 1+ 1+ 2= 3 3 4 3+ 4 29 29 25 12 43
22 DS5¥ a4 2+ 2 2+ 1+ 2 4 4= 22 15 0.8 4 2 2 2 2= 24+ 4- 4~ 27 28 14 25 19
23 Q1 2= 2-2 2 2 2= 1- 0+ 12 6 0.2 1+1 2 24 27 =0 10 9 11 13 8CK
28 05 1= O+ 3~ 1 K1 2= 15 9 5 0.2 1 0+ 3= 1 0+ O+ 14+ 1+ 7 7 & 8 6cCC
25 QK O+ 0 I~ 1= 1+ 4= 14 3 - 3] 0,3 =0 O+ 1= 1 3 2= 2+ 10 17 -] 4 19 KK
26 3= 3= 3 3+ 3= 34+ 3w | 21+ 13 0,7 2+2 3 3 24 3= 2+ | 21 23 16 21 19
27 D 3 4= 3t 5w 4+ 5= 3+ 4- 31- 26 1.2 B 3= 3= 4 4 4= B 3w 35 45 32 35 44
28 4+ 3+ 3 -2+ 21 1+ 1= 18- 12 0.7 4u 3- 3 24 2% 1+ 1+ 1=~ 19 19 15 27 8
29 Q6 1= 1+ 3. 2 O+ 1= 1+ 1 10 5 0.2 =1 3 2- 0+ 1= 1+ 1 8 10 7 11 7LC
30 04 tm 1 1= 1 2w 1+ 2= 0+ 8+ 0.1 f= 1= 0+ 1 1+ 1+ t+ O+ [ 8 8 6 1t CC
3163 t-2-1 1% 1= 1 1= 8 0.1 EE N L B | 2= 1= 1 - 7 8 [ 6 8CC
Mean 10 0,55 16,9 20,3 14.6 17.6
Kn Three=Hourly Indices Ks Three~Hourly Indices Prov
Day 1 2 3 7 8 An 1 2 3 4 5 6 7 8 As 53 Ry Ra Re IMF
1 2 2= 1+ 1+ 2 3= 3+ 2+ 17 2 24+ 14+ 1+ 1 3-3 2 1) 2.8 14 14 17 A -
2 0O 1 1= M+ 2-1 2= 7 00 1 1 1 1 1= 1+ 5 73.5 23 18 17 AT =
3 -2 2 2 1+ 2= 2+ 2+ 13 1= 2= 2= 14 1 2= 2+ 2 t 71.6 15 12 15 AT =
4 3 2~ 1+ 3 3 24 2 3= 20 301 1+ 3 2% 2= 2= 24 15 73,3 18 12 17 TA =
5 2«3 2 4- 44 4 3 4 39 + 3 2= 3+ 4= 4= 5r 4= 32 13.7 24 23 18 A -
& 2+ 2= 2+ 2 2= 1 3= 3 17 I 1 1+ 2 1T 1= 2% 3= 13 75.6 23 25 20 A -
7 4= 3 4= 4= 4 2= 2+ 2~ 34 4 3= 4 4- doo 1= 2 i+ 30 75.5 24 23 20 A -
8 3 24 5 3= 3 3 =2 23 2+ 1+ 3 3~ 24 3e 14 2= 17 76,9 22 20 21 A -
9 -3 2 1+ 1 2= 1+ 1 14 3 3w 2= 0% 1+ 1+ 4+ 1 11 3.6 14 13 17 A -
10 t+ 2 3 2+ 4 1 0+ 2t T 2= 24 i+ 3+ 3-1 9 13 1.4 1 10 1 A -
LA H+ 1+ 2 24+ 3 3 34 2- 20 +1 2= 2 J= 3= 2+ 1 14 70,5 8 b4 14 A -
12 Juw Bu Ze 34 2 1+3 4 26 24 24 2w 3w 1H 1= 2= 4= 18 69.5 0 0 13 A =
13 3« 1+ 2 2 2+ 2= 1+ 2+ 14 3 1+ 2 2- +1 1 2 12 69.6 0 0 13 AT =
14 2 24 2- 3 2 2 242 16 2= 2+ 1+ 2- 4 1+ 2 1+ 11 Tt 1 9 15 A -
15 2-3 2 3- 2+ 2= 2= 2+ 17 2m 3= 2= 2 2 1+ 1+ 2+ v14 70.5 11 10 14 A =
16 2+ 1+ 3 3 3+ 2= 3= 3= 22 3 1- 24 2+ I+ 1+ 2 1+ 17 7,0 1 12 15 TA =
17 3- 34 2+ 2 2+ 2 1+ 1+ 19 2+ 3= 2 1% 2= 1+ O+ 0+ 12 7.2 22 21 15 AT -
18 2 2 1+ 3~ 3+ 3 4~ 24 41 2-1 2 3w 3- 34 18 2.5 21 20 16 T -
19 3 3= 2 Em 2+ 1+ 24 3= 21 3= 24 2 3 2 1 1+ 2 16 Tt.5 t2 0 15 T -
20 -0+ 1 1- 1% 2= 1+ 2= 7 1 0 O+ 0+ 1 1 0+ 1+ 4 73.8 1 9 8 A -
21 1+ 1+ 2 3~ A~ 4 3+ 4 32 1T 1 1+ 3= 3 4= 34 4~ 27 74,2 15 14 18 A -
22 4 2 2+ 3 2= 24+ 4= 3+ 27 4 2 1+ 2= 1+ 2 4= 4 27 73.8 7 14 18 T =
23 + 1+ 2 3« 2+ 1+ 1+ O+ 12 2= 1 2= 2+ 2-1-0 0 g 75.5 16 17 20 A -
24 1 O+ 3~ 1+ T= t= 2= 1+ 9 1 0 2+ 1- ¢ o 1 1= 5 15.9 23 17 20 T -
25 1= Q0 d= I 14 3+ 2= 3= 12 1= 6 0+ 04+ T= 3= 1+ 2 8 75,7 16 14 2 T -
26 242 3 3 >3 2+ 1+ 22 =2 3 3 2 2+ 2- 1 18 75,6 12 1 20 TA -~
27 2+ 3 3 4+ 4 4~ 3 3 38 3 2+ 34 4 4= 2+ 2+ 32 15.4 11 10 19 - -
28 b= 3= 3 3= 2% 2= i+ 1t 21 4= 3 3w 2 2 1 1+ 0+ 18 75,0 12 11 3] - -
29 - § 3~ 2 1T i+ i+ 10 -1 2+ 1+ ¢ -1 1= 7 75.3 11 12 19 - -
30 1= 1= 1= 1 2- 1+ I+ O+ 7 -1 0 1 +1 1 0 5 4.6 15 14 19 - -
3 - t+ 1+ 1+ 2 1+ 1+ ¢ | 0 I B P 1 0 O+ 0+ S .90 15 15 16 -
Maan 19,0 14.8 73.3 14,8 13.3 17.2
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Mar 87
DAILY AVYERAGE INDICES Ap
1986 1987

DAY APR MAY JUN JuL AUG SEP ocT NOV DEC JAN FEB MAR
1 8 5 15 7 6 9 7 13 13 18 7 9
2 5 43 8 13 5 16 23 6 8 10 4 3
3 14 40 10 8 19 7 9 16 6 6 4 6
4 4 17 7 7 20 7 7 67 7 3 4 10
5 9 17 5 7 9 9 19 20 4 3 4 21
6 4 67 6 5 6 8 12 12 4 3 7 10
7 5 12 12 4 4 5 5 6 6 5 9 21
8 5 7 7 6 7 5 6 4 4 7 14 12
9 13 5 7 6 10 6 6 3 6 10 11 9
10 19 6 13 6 6 6 3 5 12 6 8 11
11 6 6 6 4 7 16 4 14 8 5 7 8
i2 10 7 6 6 10 89 2 9 4 10 18 14
13 5 4 6 7 10 22 28 5 12 6 4 8
14 4 3 6 4 5 12 31 5 20 5 5 8
15 7 4 5 4 6 18 14 12 4 5 6 10
16 8 7 5 5 4 7 6 11 12 12 12 12
17 6 8 8 8 5 14 6 8 5 10 9 10
18 7 5 9 6 3 20 13 6 6 8 7 12
19 11 8 5 4 4 21 21 4 6 7 5 11
20 5 5 6 3 i5 18 14 5 7 18 29 4
21 7 6 6 6 29 11 1" 3 1 10 19 18
22 11 % 8 7 29 4 6 2 14 10 18 15
23 10 8 5 5 25 43 5 12 22 11 14 6
24 12 7 7 15 22 22 2 46 10 7 12 5
25 7 10 3 17 17 26 4 49 1 7 7 6
26 7 8 5 20 12 27 3 17 14 7 6 13
27 4 7 28 16 13 20 16 9 9 7 12 26
28 11 3 18 g9 12 13 9 5 3 n 13 12
29 9 4 1 17 22 13 15 10 3 10 5
30 5 10 9 i 27 5 14 14 4 4 4
31 17 12 16 6 7 8 4
MEAN 8 12 8 8 12 17 11 13 8 8 10 10

s
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Mar 87 PRINCIPAL MAGNETIC STORMS
MARCH 1987
Commencement SC Amplitudes Ranges End
Geomag Time D H Z Maximum 3=-Hour K Index D H Z Hour
Sta Lat Day {UT) Type {(Min) (Gamma) (Gamma) Day({3-Hour Perlods) K (Min) (Gamma) (Gamma) Day (UT)
FEB
KRC 16,4N 27 0358 .. ve . . 27(6,T 5 4 79 28 01 23
MAR

KRC 16,4N 03 03=- .. . .e . 05(6) 07(3) 5 5 80 27 03 18

HYB 07,6N 04 1000 .. . .e . 05(5} 5 3 89 14 05 23

KGL 56.55 05 1230 .. . . . 05(5,6) 5 26 128 64 06 03

HYB 07.6N 06 1800 .. . .e . 07¢{3,5) 4 2 81 30 07 21

HYB 07.6N 08 0622 SC 0.2 13 0 08(3) 4 2 74 12 o8 23

KRG 164N 10 O01=- .. .e . .e 10(5,6) 5 2 17 30 10 20

KRC 16,48 11 02-- .. . . ae 16{4,5) 5 2 78 25 17 16

HYB 07.6N 16 0600 .. .e .o .e 16(5} 5 3 109 16 17 19

KRC 16,4N 18 0Qdw= ., . .e ‘e 18(3,6,7) 4 2 53 15 19 23

KRC 16,4N 20 21-- ., .. ’e . 21(5,6) 5 8 110 42- 23 17

HYB 07.6M 21 0500 .. . .. .o 21(6} (] 3 155 19 2z 02

ETT 00.65 21 0000 .. .s ve .a - 5 181 57 23 14

KGL 56,55 21 1430 .. .e .o ‘e 21(6) 22(1) 5 20 208 200 22 02

KRC 16.,4N 25 Qd4-- ., ae ., . 27{4,6) 5 4 72 35 28 21

ETT 00,65 26 0130 .. .o . .e - 4 142 48 28 20

FRD 49,6N 27 ==—= .. .e . . 27(4,5) 28(1) 5 21 100 35 28 -

HYS 07.6N 27 0200 .. .. . . 27(4,5,6} 5 4 m 19 28 10
" Statlons Reporting:

BJl = BEIJING GUA = GUAM KGL = KERGUELEN
COL = COLLEGE HER = HERMANUS PMG = PORT MORESBY
ETT = ETAIYAPURAM HYB = HYBERABAD SiT = S1TKA
FRD = FREDERICKSBURG KRC = KARACHI WIT = WITTEYEEN
GNA = GNANGARA
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RADIO PROPAGATION QUALITY INDICES Mar 87
MARCH 1987
For Circuits Norddeich to:

Day Bracknell  Teheran New York Tokyo Johannesburg Canberra
1 5.5 6.1 7.8 7.8 7.2 7.1
2 6.2 7.9 7.4 6.6 6.0 5.9
3 6.6 8.5 7.7 7.4 6.8 8.0
4 6.2 7.4 7.6 8.0 7.8 7.2
5 6.2 9.0 6.6 8.7 7.4 6.2
6 3.7 6.6 3.4 8.5 6.4 4.3
7 3.9 7.7 2.0 5.2 5.9 4.8
8 4.8 8.6 2.6 6.4 6.5 5.0
9 3.9 6.3 2.8 7.6 4.7 4.4

10 3.9 7.6 3.8 6.6 5.5 3.7

11 4.6 6.6 5.3 8.3 5.4 5.1

12 4.7 8.5 4.9 6.8 7.0 3.9

13 5.0 6.9 4.1 6.2 5.0 5.0

14 4.5 7.6 3.8 6.9 6.1 5.3

15 5.2 8.3 4.1 8.1 5.2 6.0

16 5.1 8.5 4.9 5.7 6.6 5.5

17 4.8 7.4 4.9 6.1 5.8 5.9

18 5.5 6.9 6.7 7.0 6.7 6.2

19 4.2 6.7 5.0 5.4 3.9 4.9

20 4.8 8.2 6.8 5.8 5.1 6.4

21 4.9 7.7 5.5 8.4 6.6 5.6

22 3.3 5.6 3.9 3.1 5.0 3.7

23 4.4 6.6 4.7 6.8 6.7 5.1

24 5.4 8.4 6.2 7.5 5.1 5.8

25 5.5 8.1 6.7 8.5 6.9 6.2

26 4.6 6.4 6.4 7.9 6.5 6.2

27 5.1 7.1 5.5 9.0 5.8 6.5

28 5.7 4.0 6.9 7.2 6.1 5.3

29 5.7 5.9 7.1 9.3 6.0 6.2

30 5.9 5.0 7.7 8.8 6.9 6.4

31 5.0 3.8 6.8 5.7 6.6 6.0

Mean 5.0 7.1 5.5 7.1 6.1 5.6

CALCULATION OF QUALITY INDICES {Q)

From all 24 hourly field strength values and from all fre-
quencies of the same circuit a median field strength value
is calculated (FB). This daily value is compared with the
average value {FA) of the preceeding 27 days {1 sun rota-
tion),

Q= 6.0 + 20 Tog{FD/FA)/3.0

The quality indices vary from 0.0 to 9.9 where 6.0 is nor-
mal. Conditions are "normal" (index = 6.0), if they
correspond to the average of the preceeding 27 days.

SCALE FOR QUALITY INDICES

0.0 - 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
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Mar 87 TRANSMISSION FREQUENCY RANGES -- NORTH ATLANTIC PATH
March 1987
JuT3d 6 9 12 15 I8 21 24 ouT3a 6 9 2 15 18 21 24
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- {0 b G ¢ Lo
u—n-i ! &u-—u-w ‘cl [ c i-—nm—.
0 0
2. AFr = 04 IO- AFF - lo
20- - 20
¢ ¢ { ¢ ¢ prmmt—e ],
10_ cc F . v F -IO
:'7 c *—um—w — I c qu__--
0 0
34, = 07 [1.Ag, = 07
20- 20
I | ¢ ¢ I ¢
1o R ¢ = Lo
T — ; —— Lt N T —
0 0
4.Ag, = 10 12.Ag, = 13
20~ 20
¢t ¥ —_— (i |
¢ = = ¢ b
10 - 10
_— ¢ o { § p—
0 o]
5.Ag, = 16 13.A¢, = 07
20+ |20
¢ ¥ it { b————i ¢
¢k Y ¢ 1 ¢
104 ¢ ! - [0
c L — 6 —
“Teh, = 10 14.A; = 09 0
207 ¢ — = 1 6 ——— ¢ [0
¢t ¢ - 4 ¢
|O" c 1 ...]o
L P ] ¢ [HE—— { G e | ¢ [
° 7.Ag, = 18 18.Ag, = 10 0
207 ¢ | |G 6 beo———¢ [0
¢l {6 ¢ : = {
10 10
1 ¢ foemoemsemnt 4 [ —
° 8A = 14 16.Ag, = 09 0
207 ¢ | ¢ Y S Y
0 i I 4o
10 p— et | 10
O T i ] T T I | ] I 1 T | ¥ H | ] | T ] T | T 1 T l 1] | T O
0 3 & © 12 18 18 21 24 O 3 6 9 12 15 18 21 24




TRANSMISSION FREQUENCY RANGES -- NORTH ATLANTIC PATH

85

Mar 87
March 1987
o"uUT 3 5] 9 2 i85 18 21 24 o"UT 3 5] 9 IF 15 IP 2t 24
30 I L5 | I M | |_E T d Lodos 30
MHz IZAFr = 09 25. AFr = 08 MHz
2 - v
0 0 e—————— | ¢ C i 0 20
IO— 1 lc c i 13" " IO
¢ | ¢ 1 G
0 0
18, Ap, = |1 26. A, = |1
20+ - 20
G | = G F i G
IO‘—' c L Ic G L) --—|0
} 1 ¢ P
¢] O
19. A, = |1 2TAg = 25
204 —20
Nl ¢ ¢ ———— ¢
104 { I _ ' — 10
(HE {C ¢ P
] 0]
20,8, = 04 28.Ag, = |14
= —20
20 C t 16 (0 F———
HE iC G G
10~ - |0
k it [ iC
o 0
21.Ag, =19 29. A, = 05
201 e ¢ S 20
10 ; ¢ 10
¢t P I
0 O
22.A;, = 16 30.Ap, = 04
—e0
20 6 ——m——— ¢ C F i
(I Gl H
10~ . 10
G C i
Y] o
23.A;, = 06 3LAg, = 06
207 ¢ b—————— ¢ ¢ = ~¢ [20
C I (H
10 ¢ e G 0 10
T2 =05 JL S N A R S A
“OFr T ¢ 3 6 9 12 i5 8 21 24
20+ 6 ¢ Field strengths from four frequencies, 6.4,
¢ | e 8.6, 13.0, and 17.0 MHz, observed on a Nord-
10— deich-New York circuit are represented above.
C ! i Heavy solid lines represent field strengths >
o -12 dB above 1 uV/m (transmitter power reduced
1 | ; i I T I J T ' 7 I T 0
o 3 6 9 2 15 18 21 24 to 1 kW), Observed field strengths between

-12 dB and -40 dB above 1 uV/m are represented
by the fine line.
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Late
Jan B7
COSMIC RAY |INDICES
{(Neutron Monitor)
JANUARY 1987
THULE ALERT DEEP RIVER KIEL CLIMAX PRED | GTSTUHL TOKYO HUANCAYD
Average Average Average Average Average Average Average Average

Day (cts/h)/100 {cts/h)/100 (cts/h1/300 (cts/hI/100  (cts/h)/100  (ets/h)/100  (ets/h)/256 {cts/h3/100

1 4629 7526.7 7151,0 6380,2 4258,5 3689, 2
2 4623 7518.9 T112,5 6401,5 4251.4 3678.2
3 4606 7535,.1 7184.5 6394,6 4241,0 3679.8
4 4613 7548,5 7173.5 6391,8 4241,0 —

5 4623 7547.7 7183.8 6478.6 4260.8 3676.8
6 4618 7546.0 7184,0 6435.0 4267,9 3689, 1
7 4619 7560,0 7210,5 6419,7 4262.8 3689.7
8 4615 7557.7 7199.5 6413, 2 4265.8 3696.5
9 4605 7523,1 7196.9 6411,4 4273.0 3698.0
10 4616 7553.0 7204.9 6421.7 4268,7 3706,1
11 4623 7572,2 7238,2 6444 .4 4256,4 3705,5
12 4627 7547.5(7) 7236.0 6442,6 4257.4 3687,0
13 4630 7541.,4019)  7221.4 6437,5 4265,8 3701.1
14 4637 7545.9 7227.2 6444,.9 4292.6 3702.4
15 4633 7539,2 T7216,4 6417.9 4292,3 3699.8
16 4642 7510.0 7218, 1% 6422,1 4308.0(28) 3697.5
17 4654 7526.4 7248.4 6424.8 4308.6 3703.7
18 4647 7531.1 7233.0 6427.9 4306,8 3709.5
19 4635 7504,9 7236,2 6415,0 4%03,9 37111
20 4610 7490,.4 72191 6392,9 4296.8 3713.8
21 4609 7471.7 7216.7 6389.4 4287.5 3706,9
22 4609 7475.8 7219,2 6395,0 4279.0 3703.8
23 4600 7482.8 7258,7 6411.5 4285.9 3692, 3
24 4606 7481,4 7259,3 6409.2 4293,2 37031
25 4602 7479.4 7246.9 6423.9 4286.0 3707.4
26 4593 7481,7 7239,7 6464,7 4268,0 3708,0
27 4608 71500.4 7251,.6 6473.6 4280,5 3704.7
28 4621 7514.1 7265.0 6502,7 4297,0 3702,0
29 4632 7532.6 7242,3 6492.5 —— 3700.5
30 4655 7558, 5 7286.1 6490,0 4302,0(8) 3704,7
31 4658 7562,2 7282.8 6466,6 4312.1 3714.1
Mean 4623 75247 1223,4 6428,6 4277.9 3699, 4

For less than 24-hour coverage, parentheses enclose the number o

f hours for which data are avaliable,

For Ctimax and Huancayo, parentheses enclose the number of section hours whenever the sum of both sactions
falls below 40 hours.
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Late
COSMIC RAY INDICES Feb 87
(Neutron Monitor)
FEBRUARY 1987
THULE ALERT DEEP RIVER KIiEL CL IMAX PRED IGTSTUHL TOKYO HUANCAYO
Avarage Average Average Average Average Average Average Average
Day (cts/h)}/100 (cts/h)/100 (cts/h)/300 (cts/h)/100 (cts/h)/100 (ets/h)/100 (cts/h)/256 (cts/h)/100
} 4656 7563,5 7279.1 6481,9 4310,9 37157
2 4653 7569.6 7274,5 6486,6 4300,4 3701,9
3 4653 7552.1 7284,2 6475,9 4310.7 3728,4
4 4661 7569.1 7299.1 6475,0 4323,7 3732.3
5 4660 7569.0(12)  7297.2 6476,8 4309.3 3718.5
& 4642 71544,7(22)  7266.4 6456,6 4289.9 3715.8
7 4653 7549.3 7279.3 6484,0 4287.6 379,2
8 4638 7509,0 7271.,5 6458, 1 4292,7 3716.8
9 4647 7501, 1(7) 7282,5 6468,4 4305,0 3717.4
10 4662 7520,8(22)  7285.1 6504.0 4310,.8 3714.0
11 4665 7527.7 7309.0 6522.7 4319.3 3710,2
i2 4654 1520.6 7320,1 6537.9 4340,3 3719,.5
13 4650 7518.5 75311.6 6512,4 4331.1 37247
14 4645 7502,8 7298,8 6495,2 4330,5 37t4,0
15 4639 7510.6 7307.4 6495,6 4327.1 YR
16 4643 7525,4(23) 1289,6 6508,9 4344,6 e
17 4641 7492,5 1275,2 6493,1 4325,6 371,9
18 4653 7480.4 7286, 1 6502,6 4333.6 3706.1
19 4667 7488,3 7311,7 6505, 3 4345,8 * 3721,2
20 4608 7432,2 7242,4 6470,8 4321,0 3719.0
21 4606 7478.2 7253,6 6480,4 4333,0 3715.0
22 4617 7483,.2 7257.0 6470,4 4324,8 3707,9
23 4615 7457.5 1276,7 6483.4 4340.8 3724.3
24 4623 71496, 1 1272,0 6480,6 4342,5 3723,5
25 4524 7519.4 7260,7 6476,3 4334,1 3726.9
26 4665 1579.3 7295,3 6485.8 4346,3 3728.8
27 4659 7590,.5 72817,8 6508,5 4555,7 3731.4
28 A634 7547.2 7263.0 6481,1 4334,4 3135,9
Maan 4644 7521.4 7283,5 6488,.4 4324.0 37119,2

For less than 24~hour coverage, parentheses enclose the number of hours for which data are available,
For Ctimax and Huancayo, parentheses enclose the number of section hours whenever the sum of both sectlons
falls below 40 hours,
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GEOMAGNETIC ACTIVITY INDICES Feb 87
February 1987
Kp Three-Hourly Indices Km Three~Hourly Indices aa Pravisional
Day t 2 3 4 5 6 8 Sum Ap Cp 1 2 3 4 ] 1 8 Am N S
1 3= 3= 1 1 2 1+ 2 14 7T 0.4 2 2 1 1+ 242 1+ 2- 13 14 13 11 16 CC
2 02 1+1-1 1 1 2 1 0+ a8+ 4 0,1 Ho1- 1 1+ -2 1 1 9 8 6 5 9¢CC
3 Qt 2= 1+ 2= 1 O+ O+ 1~ 1- 8- 4 0,1 =1 2= 1+ 1= 1= 1 1 8 6 8 9 5 CC
4 Qa4 - OF 0% 1= i 2+2 1= 8 4 [t ] 1 1 1-1 2- 2+ 2 O+ 9 9 7 5 12040
5 Q3 0+ 0+ 1 2= fw 2 1= 2~ 8+ 4 0. 1 =1 2- 1 2 1= 2- 9 8 1 ‘9 10 cC
[ 3 2- 0+ 1 2 1+ 1+ 3 14- 7 0.4 B 1+ 1- 2- 2+ 2 1+ 3= 14 15 14 14 16 K
7 2+ 2= 2- 2- 2+ 2+ 2+ 3+ 18- 9 0.5 2 1+ 1+ 1+ 2+ 2+ 2 3 16 17 6 11 23
8 D5* 24+ 3% 4- 2= 2% 4= 4. 2 23— 14 0.8 2 33 2= 244 3 2 25 24 28 21 32
g 2+ 2+ 2- 3 331 3 18 1P D6 2 2« 1+ 3 3w 3= 1 3- 18 26 18 20 26
10 3 3 2 2+ 1+ 2+ 1 4 16 8 0.5 32 1+ 2+ 2- 24 1+ ¢ 4 16 A i3 9
11 Q10A 241 1= 90 1 14 4- 2~ 12 T 0.3 2 1 1 O+ 1+ 1+ 3+ 2 iz 13 11 9 16 K
12 D3* 4 3 3+ 3- 4 A+ 2+ 2- 25+ 18 1,0 3 3= 3. 3- 4 4 2 2- 31 34 25 25 35
13 Q7 2+ 2+ 1 0 -0+ 1 1 9= 4 0.2 2 2-1+0 1+ 0+ 1+ 1+ 8 B 7 10 5C
14 05 1 2« 2~ 2- 1+ 1+ 1= O+ 10~ 5 0,2 2= 2w 2~ 2 T 2= 1= 0+ 9 7 8 9 7CC
1% Q9 0+ 2- 1 2- 3= 2= 2= 2 13- 6 0,3 O+ 1 1= 1+ 3 1+ 2- 2 ti 1t 9 6 15CC
16 2+ 2 2% 3 3 3 3 2- 21- 12 0,7 2 33 33 3 2 23 22 18 15 26
17 1 2 2= 1+ 2 3 3 3> 17~ 9 0.5 1 2= 1+ 1+ 24 3- 5 3 16 19 11 g 22
18 2 2- i+ 2+ 2-1 2-3 15 7 0.4 2-1+1 2+ 21 1+ 2+ 12 14 9 11 12 CK
19 Q6 1 1= 1-1 1 2= 1+ 2+ 10=- 5 0.2 I+ 1= O+ 1- 1T 2« 1+ 2+ g 9 6 4 12¢C
20 D1 2«4 4 5 5- 4+ 4+ 3+ 31+ 29 1.3 2 4= 34+ 4+ 4+ 44+ 3+ 3w 45 42 40 36 48
21 D2¥ 3 3 5= 4= 1+ 4= 3= 4- 265~ 19 i.0 3= 24 4~ 3 1+ 4= 3« 3 27 31 24 27 29
272 D4¥ 2 4+ 4 4- 2 2 24 4+ 25= 18 1.0 2 4- 3% 4- 2% 2= 2 4= 28 26 23 30 20
23 3+ 3 2% 3- 4= 3= 3+ 2 23 14 0.8 24 2+ 2 3~ 3% 3= 3 2- 22 22 16 17 22
24 2+ 2- 2- 2 2 2+ 4 4= 20« 12 0,7 2= 1+ 1%+ 2+ 2¢ 2+ 4- 3 21 23 14 12 26
25 3= 1+ 2= 2+ 2= 1+ 2+ 1 14+ 7T 0.4 2 1 3+ 2+ 1+ 2= 2+ 1 2 13 10 i3 10C
26 Q8 1+ 0+ 1 3~ 2 2-1 1 13! 6 0,2 1+ 1 3 2 14 11 9 9 10 10 9 CK
27 1 2= 3= 2+ 2+ 3+ 3+ 3+ 20 12 0,7 1 i+ 3 2+ 2+ 3 5+ 3 22 3 22 16 36
28 2 2= 2+ 4 35— 24 3~ 4~ 21+ 13 0.7 2= 2 2+ 4- B 2= 24+ 3 22 24 21 20 26
Mean 10 0,51 16,9 18.0 15.0 16.6
Ka Tnree-Hour ity Indices Ks Fhree=Hourly Indices Prov
Day 1 2 3 5 B8 An 1 2 3 4 5 6 8 As Sa Ry Ra Rg IMF
i 2 24 1+ 1+ 24 2+ 1+ 2- 14 2 2-1 1+ 2 2= 14 2- 12 69,2 0 0 i3 - -
2 1+ 1 1+ 1+ + 2+ 1+ 1 9 2e OF 1= 1+ 2= 2= 1= i 8 69,8 0 0 13 - -
3 1+ 1 2« 1+ 1= 1= 1 0+ 7 2 1+ 2 1+ 0+ 1= 1 1+ 8 70.0 0 o} 14 - -
4 = 1= 0+ 1= 2- 3- 2 0O+ 9 1T 1 1= 1+ 2-2 2 1- 9 68,3 4] 0 12 - -
5 f= O+ 14 2= 1 2 0+ 2~ 8 H1-1 2 1 2 1 2- 9 67.5 0 o] 11 - -
[ 24 1+ 1= 1+ 2+ 2+ 1+ 3- i3 3= 2= 1 2 2 2= 2= 3 1% 67,7 0 ¢ 11 - -
7 2= 1+ 1+ 2= 2+ 3= 2 3 16 2 1 1k 1+ 2+2 2 3 15 69,1 0 ] 13 - -
8 2 3 3 2- 3- 4 2 27 2 3= 3= 14 2+ 4+ 3 2 23 68.9 0 o] 12 - -
9 2= 2= 1+ 34 3 313 20 2 2-1 2+ 2+ 2+ 1+ 3- 16 69.72 0 12 13 - -
10 3w 2 14+ 3~ 2 3 2- 1+ 16 2+ 2- 1+ 2+ 2 1 1- 12 69.3 7 g 13 - -
T 2= 1 1= 0% T+ 2= 4= 2 12 24+ 1+ 1+ 0+ 1 ¥+ 3 2 12 68,5 7 7 12 - =
12 3 33 3 4 4% 2+ 2 35 3 3 2+ 24 4 4- 2 2- 28 67.8 7 0 11 - -
i3 2 21 0 4 1= 14+ i+ 9 2- 1+ 1+ 0 0k Ik 7 68.0 o] 0 11 - -
14 + 1+ 2= 2 T+ 2 1+ 0+ 10 2 2 2 2 - 4+ 0+ 0% 9 68.3 8 0 12 - -
15 -1 1 2« Buw 2w 2- 2 12 O+ 1+ O+ 1+ 3- 1+ 1+ 2 10 69,3 7 0 13 - -
i6 2 2= 33 3 3 3+ 2- 25 2 i+ 2 3+ 3 3 3 2~ 22 68,4 4} Q 12 - -
17 1 2 1+ 1+ 3- 3 3 2+ 17 T+ 2= 1+ 3+ 2 2+ 24 3= 14 68.1 0 1 E2 - -
18 2= 2= 1+ 3= 2 1+ 1 3 13 2« i+ 1 2 4 - 2+ 10 69,8 o] 0 13 - -
19 T+ = 1= 1= +2 2= 3~ 10 1+ 0+ 0+ 1- 1 1+ 1+ 24 7 59,5 0 0 13 - -
20 2 4- 3+ 4+ 5= 4+ 4- 3 46 2+ 4= 3+ 5- 4 4 3 3w 44 69.6 7 0 t3 - -
21 3= 3= 4+ 3 2= 4= 3= 3 32 2+ 2 3 3- 3 2+ 3 23 70,7 7 0 14 - -
22 2- 4 3+ 4~ 3= 2 24 4~ 30 2 3 3 4 2+ 2- 2- 4- 26 70,4 7 0 14 - -
23 2+ 2 2 3 4= 3= 3 2w 23 2 2+ 2~ 24 3+ 2+ 3 2- 20 70.5 o} 0 14 - -
24 2w 14 2= 3= 3= 3= 4= 3+ 23 2= 1+ 1 2+ 2+ 2 3+ 3- 18 72,1 0 0 16 - -
25 2 1 2« 3~ 2= 2- 3 1+ 13 2 1 1+ 2+ T 1+ 2-1 10 73.5 14 12 17 -
26 1+ 0+ 1 3= 2¢ 2- 1 1 10 1+ 0+ V24 2= 1+ 1= 1= B 3.9 14 1 18 - =
27 - i+ 3= 2 2+ 3+ 4= 3+ 23 1+ 2- 3 3- 2+ 3= 34 24 22 7.0 19 10 18 - -
28 2 2 3 4~ 3- 2 3= 3 2% 2w 2- 24 4= 3 2-2 3 21 72, 7% 8 12 17 - -
Mean 18.0 15.6 69.8 4,0 3,0 13,4
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of Colorado, Boulder, CQ, April 1976, 37 pp.

MANUAL ON IONOSPHERIC ABSORPTION MEASUREMENTS, edited by XK. Rawer, Institut fur Physikalische
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