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DETAILED INDEX OF OBSERVATIONS PUBLISHED IN “SOLAR-GEOPHYSICAL DATA"

DUEsmEETzzam TR EREEZECCECCCo IS AN IR RRCRSCEIIEOESMmmmmMmmano

CODE KI%D OF OBSERVATION DEC 86  JAW 87  FEB HAR APR MAY JUN JUL
SOLAR AHRD INTERPLAMETARY EVENTS
Sunspot Drawings 510A 27 511A 31 512A 31 513A 37 ©514A 35 5154 35 b516A 38
aa Intefnat. Provisional Sunspot Numbers 511A 80 510A 7 511A 9 512A 7 5134 9 514A 9 5154 7 5184 ¢
4 Amer1gan Sunspot Numbers 511A 81 5104 7 511A 9 512A 7 513A 9 514A 8 5154 7 5i16A ¢
a Mt. Wilson Magnetograms S10A 27 S511A 31 512A 31 513A 37 514A 35 5154 35 516A 38
b Mt, Wilson Sunspot Magnetic Class 510A 58 G5I1A B2 512A 53 513A 88 G514A B85 515A 66 516A BB
¢ Kitt Peak Hagnetograms 510A 27 51tA 31 512A 31 513A 37 514A 35 515A 35 51BA 38
»3d  Mean Solar Hagnetic Field (Stanford) B08A 20 510A 20 511A 23 512A 23 513A 2% B14A 27 515A 20 518A 29
e Stanford Magnetograms 510A 27 511A 31 512A 31 513A 37 514A 35 515A 35 518A 38
H-atpha Filtergrams 510A 27 511A 31 512A 31 513A 37 514A 35 515A 35 516A 38
Calcium Plage Photographs/Drawings 511A114

e s e e e GO OO 0 S O D O D O R OB A U OR B O 0 G L) L0 PO PO

Calcium Plage Regions
Daity Calcium Plage Indices
H-aipha Synoptic Charts 510A 22 512A 81 512A 25 514A 96 5144 30 515A 24 516A 32

(= -]

b Active Region Carte Synoptique (Paris) 514B 4 5158 4 5168 4
¢ Stanford Solar Mag Field Synoptic Maps 5104 23 511A 27 5124 27 513A 33 G14A 31 5154 26 5164 33
d Kitt Peak " Mag Field Synoptic Maps 510A 26 511A 30 512A 30 513A 36 514A 34 515A 32 516A 38
e Mass Ejections from the Sun 5148 19 --- -
f Active Prominences and Filaments §£148 20 5158 21 516B 18
g Sac Peak Coronal Line Synoptic Maps 510A 24 511A 28 512A 28 5134 34 5144 32 65154 28 51BA 34
g Kitt Peak Helium Synoptic Maps May 85 in 491A 27
.Th Coronal Line Emission (Sac Peak} 510A 27 511A 31 512A 31 513A 37 514A 35 6515A 35 b516A 38
aa 2800 MHz ~ Solar Flux {0ttawa) 505A 7 S10A 7 bBLIA 9 512A 7 513A 9 514A 9 515A 7 5l6A ¢
ac 2800 MHz - Adj. Solar Flux (Qttawa) 509A 7 510A 7 S51IA 9 512A 7 513A 9 514A 9 515A 7 5164 8
g Adjusted Daily Solar Fluxes (Sagamare) 508A 7 510A 7 S511A @ 5124 7 513A 9 514A 9 5154 7 518A 9
0a Interferometric Chart (164 MHz) Nancay 5094 18 --- 511A 20 512A 19 513A 26 515A102 515A 18
1Pe  East-West Scans - 21 om - Fleurs 510A 76 G510A 16 511A 18 512A 17 ©513A 24 514A 23 515A 16 518A 26
.10d East-West Scans - 43 o - Fleurs 510A 77 510A 17 511A 19 512A 18 513A 25 514A 24 B5ISA 17 518A 27
e East-West Scans ~ 10 cm - Ottawa 508A 15 510A 15 511A 17 b512A 16 513A 23 514A 22 5I5A 15 b518A 25
0f East-West Scans -~ 3 cm - Toyokawa. 508A 14 510A 14 511A 16 512A 15 513A 22 514A 21 5I5A 14 5184 24
.11g Solar X-ray GOES {graphs/event table} 5148 11 5158 13 5168 12
A.l2e Solar Particles (IMP H & J) Jan 84-Apr 85 in 5058 34; May-Aug 85 in 510B 26
A.13d Solar Wind from IP Scintillations Dec B4 in 488A 82
A.13e Solar Plasma (IMP H & J) Feb-Mar 86 in 5088 34; Har-Oct 86 in 5i1B 26
A.13f Solar Wind (Ploneer 12} Aug B3-Jan 84 in 487A 82
A.16a SMM Solar Irradiance 1980-1985 in 5158 2B
A.16b HNIMBUS Solar Irradiance Hov 78-0ct 84 in 489B 28
A.17 Interplanetary Mag Field (Pioneer 12) Feh-Sep 86 in S11A 82; Oct 86 in 514A 99; Nov 86 516A 88
A.17¢ Inferred Interplanetary Hag Field Har B6 in 500A 21; Mar 87 512A 21 .
8. TONOSPHERIC RADIO PROPAGATION
B.52 Field Strength Graphs-North Atlantic 510A 72 ©511A 76 512A 72 513A 84 514A 92 515A 96 516A 84
B.53 Quality Indices on Paths to Germany 510A 74 5IIA 75 512A 74 513A 83 514A 91 515A 85 516A 83
C. SOLAR FLARE-ASSOCIATED EVENTS '
C.la H-alpha Flares 5084 12 510A 12 511A 14 512A 12 5134 14 514A 14 515A 12 5i6A 18
C.lba H-alpha Flare Groups 5148 6 5158 6 5188 6
C.1d Flare Patrol Observations S09A 13 510A 13 511A 15 512A 14 513A 21 514A 20 515A 13 516A 23
C.1d Flare Patrol Observations 5148 8 5158 9 5168 8
€.3 Radio Bursts Fixed Freq. 5148 10 5158 i 5168 10
C.3 Radio Bursts Fixed Freq. Selected 509 -~ 510A 18 511A 21 512A 20 513A 27 514A 25 515A 19 G516A 28
C.4d Radio Bursts Spectral ?Cu]goora} 510A 61 b511A 66 512A 62 513A 75 B14A 77 513A 75 5144 77
C.4e Radio Bursts Spectral (Weissenau} S10A 61 511A 66 ©512A 62 513A 75 5l4A 77 515A 75 516A 74
C.4f Radio Bursts Spectral (Sagamore Hi11) 510A 61 S511A 66 512A 62 513A 75 514A 77 S515A 75 516A 74
.41 Radio Bursts Spectrai (Bleien} -— = .- e ——— === ===
C.4k  Radio Bursts Spectral (Learmonth) 510A 61 511A 66 512A 62 513A 75 514A 77 515A 75 616A 74
C.41 Radio Bursts Spectral (Palehua} S810A 681 511A 66 512A 62 513A 75 514A 77 515A 75 G516A 74
C.5 Sudden lonospheric Disturbances 510A 60 511A 64 512A 60 513A 73 514A 74 51BA 73 S16A 72
0. GEOMAGHETIC & HAGHETOSPHERIC EVENTS
b.la Geomagnetic Indices 510A 67 511A 71 513A 81 513A 79 B514A 86 5154 90
D.1ba 27-day Chart of Kp Indices 510A 89 511A 73 512A 70 513A 81 514A 88 515A 92 516A 80
B.1c 27-day Chart of C9 510A 70
b.id Principal Hagnetic Storms 510A 71 511A 74 512A 71 513A 82 514A 90 515A 94 516A 82
D.1f Sudden Commencements/Flare Effects 5114 84 512A 80 514A109 G515A119 515A119 516A 91
B.1g Equatorial Indices Dst 511A 93 512A 82 515A120 515A121% 516A B9 516A 90
F. COSHIC RAYS
F.la Cosmic Ray Neutron Cts {Deep River) 510A 66 S11A 67 512A B7 514A112 514A 8L 515A 86
F.1b Cosmic Ray Neutren Cts {Climax) S510A B5 SL11A 67 512A 67 514A102 514A 81 B515A 86 5184 78
a.le Cosmic Ray Neutron Cts {Alert) 510A B6 ©S11A 67 512A 67 S514A102 514A 81 515A 86
F.ih  Cosmic Ray Neutron Cts {Thule) 510A 66 513A 88 513A 89 513A 78 514A 8% 515A 86
F.1 Cosmic Ray Neutron Cts {Kiel) 510A 66 511A 67 512A 67 513A 78 514A 81 515A 85 3516A 78
F.1§ Cosmic Ray Heutron Cts (Tokye) 512A 78 512A 7S 512A 67 B5I3A 78 514A 81 515A 8%
F.11 Cosmic Ray Neutron Cts (Huancayo) 510A 66 =--- —— 514A102 514A 81 515A 86 516A 78
F.im Cosmic Ray Neutron Cts {Predigtstuhl) Feb 86 in 500A 67
H. HISCELLAREQUS
H.50 TUMDS Alert Periods . 509A 4 510A 4 B511A 5 512A 4 5]13A 5 b514A 5 5154 4 O516A &

The entry "510A 27" under Dec 1986, for example, means that the sunspot drawings for Dec 1986 appear in SOLAR-GEOPHYS-
ICAL DATA No. 510, Part I, and that they begin on page 27. A" denotes Part 1 and "B", Part II. Blanks indicate data
not yet received and dashes mark unavailable data,
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JULY 1987
INTERNATIONAL URSIGRAM AND WORLD DAYS SERVICE
Summary of the Geoalert Messages JULY 1987
D
Date o%te 10-cm l.ocation Flares Date Location
Julian of Obser- Wolf Selar A of Region
Day Issue vation No. Flux  index °Lat “Long  Total M X Forecast °Lat °Long Forecast! Geoalerts
182 01 30 023 068 005 N22 W98 0 0 O 01  N22 W98 Q Solquiet, Magquiet.
N30 El4 0 0 O N30 E14 Q
183 02 01 000 074 003 Spotnil 02 Spotnil Solquiet, Magquiet.
184 03 02 000 072 003 Spotnil 03 Spotnil Solquiet, Magquiet.
185 04 03 000 071 010 Spotnil 04 Spotnil Solquiet, Magquiet.
Presto:2 Kakioka Magstorm begins 03/1916 UT.
186 05 04 000 071 008 Spotnil 05 Spotnil Selquiet, Magquiet.
187 06 05 000 071 00Ss Spotnil 06 Spotnil Solquiet, Magquiet.
188 07 06 000 071 6035 Spotnil 07 Spotnil Solquiet, Magguiet.
189 08 o7 012 072 007 Sigw3g 0 0 0 08 518 W38 Q  Solquiet, Magquiet.
150 09 08 014 074 012 S17Ws52 1 0 0 09 S17 W52 Q Solquiet, Magquiet
191 10 09 014 074 010 S18W66 4 0 0 10 S18 W66 Q Solquiet, Magquiet
192 11 10 013 074 012 S17WB0 O 0 0 11 S17 W80 Q Solquiet, Magquiet
193 12 11 000 073 008 Spotnil 12 Spotnil Solquiet, Magquiet
194 13 12 000 073 010 Spotnil 0 00 13 Spotnil Solquiet, Magquiet
i95 14 13 000 073 005 Spotnil 0 0 0 14 Spotnil Solquiet, Magquiet
196 15 14 000 074 005 Spotnil 0 00 15 Spotnil Solquiet, Magguiet
197 16 15 013 076 015 N27weéd 0 0 O 16 N27 W60 Q Solquiet, Magalert
16/16.
198 17 16 027 078 025 N27W74 0 0 0 17 N27W74 Q Solquiet, Magalert
8§32 E68 0 0 0 S32 E68 Q 17/17.
199 18 17 013 079 016 832 ES57 60 00 18 S32 E57 Q Solquiet, Magnil.
200 19 18 025 080 015 $32 E44 g 0 0 19 S32 E44 Q Solquiet, Magquiet
827 E31 0 00 8§27 E31 Q
201 20 19 027 082 010 832 E32 0 00 20 832 E32 Q Solquiet, Magquiet
528 E19 0 00 S28 E19 Q
202 21 20 042 091 007 832 E20 0 00 21 S32 E20 Q Solquiet, Magquiet,
528 EQ7 0 00 S28 E07 Q
8§23 E74 0 0 0 523 E74 Q
203 22 21 084 093 007 S31E07 000 22 831 E07 Q Solquiet, Magquiet
S28 W07 0 0 O S28 W07 Q
523 E64 100 S23 E64 E
Nigswgz 0 0 © N19 W02 Q
S§18 E24 0 0 0 S18 E24 Q




6

JULY 1987 ALERT PERIODS
INTERNATIONAL URSIGRAM AND WORLD DAYS SERVICE
Summary of the Geoalert Messages JULY 1987
Date
Date of 10-¢m Location Flares Date Location
Julian of Obser~ Wolf Solar A- of Region
Day Issue vation  No. Fiux _ index °Lat “rong Total M_X Forecast °Lat “Long Forecast! Geoalerts
204 23 22 105 106 009 S32 W06 0 0 0 23 S32 Wie Q Solquiet, Magquiet.
S28 W20 5 0 0 S28 W20 E
823 Es2 9 00 823 E52 E
N21W15 0 0 0 N21 w15 Q
S18 E11 0 00 518 E11 Q
820 E39 0 090 820 E39 Q
205 24 23 119 112 005 S32 W18 0 0 © 24 832 W18 Q Solquiet, Magquiet,
S28 W32 11 0 © S28 W32 E
523 E38 4 00 823 E38 E
N22 W31 0 0 0 N22 W3t Q
S18 W03 100 S18 W03 Q
$19 E26 0 0 0 S19 E26 Q
N2% E73 00O N29E7S Q
206 25 24 107 111 013 S31 W31 0 0 0 25 S31 W31 Q Solquiet, Magquiet,
S28 W44 4 1 0 828 W44 E
§22 E28 100 §22 E26 E
S18 W13 0 0 0 S§18 Wi13 Q
N29 E§5 100 N29 E65 Q
Presto: Boulder Tenflare 130 flux units 24/0957 UT duration 15 minutes.
Kakioka Magstorm begins 24/1636 UT.
207 26 25 100 111 017 S31 W44 0 0 0 26 S31 W44 Q Solquiet, Magquiet.
S29 W57 7 0 0 829 W57 E
8§22 E13 100 8§22 E13 E
S19 W28 1 0 O 519 W28 Q
N29 Esi1 1 00 N29 E5t E
208 27 286 111 116 003 S31 W56 0 0 0 27 $31 W56 Q Solquiet, Magquiet.
S29 W70 3 0 0 S29 W70 E
S22wW01 0 0 0 S22 W01  E
S$19 W44 2 0 0© 8§19 wWdd Q
S21Wo06 0 0 O S21 Wi6 Q
N29 E38 0 00 N29 E38 Q
209 28 27 092 102 005 S3t1 W70 0 0 0 28 S31 W70 Q Solquiet, Magquiet,
S29 W84 6 1 0 829 W84 E
23 wid 1 0 0 S23 Wi4 E
S22 W22 0 0 0 §22 W22 Q
N29 E26 0 0 ¢ N29 E26 Q
Presto:  Boulder Tenflare 220 flux units 27/1810 UT duration 4 minutes.
210 29 28 076 099 015 S32W84 0 0 0 29 832 W84 Q Solquiet, Magalert
S23 w24 0 0 O S23 W24 Q Minor 29/29.
S21wW32 0 0 0 821 W32 Q
N29 E13 0 0 0 N29 E13 Q
Presto: Kakicka Magstorm begins 28/0850 UT.
211 30 29 069 094 040 8§24 W39 0 0 0 30 524 W3¢ Q Solquiet, Magnil.
N29 E01 0 0 0 N29 EO1I Q@
S3A0W29 0 0 0 S30 W29 Q
N22W07 0 0 0 N22 W07 Q
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JULY 1987
INTERNATIONAL URSIGRAM AND WORLD DAYS SERVICE
Summary of the Geoalert Messages JULY 1987
D
Date offue 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

212 31 30 078 091 010 823 W50 300 31 S23 W30 Q Solquiet, Magquiet.
N3 OW1iZ 0 O 0 N30 W12 Q
529 W42 300 529 W42 Q
N2tw21 0 0 0 N21 W21 Q
N15 Ei2 0 0 0 Ni5s E12 Q

213 01 31 074 089 012 S21 We1 0 00 01 S21 W61 Q Sclquiet, Magquiet.
N30w25 1 0 0 N30 W25 Q
8528 W57 0 0 828 W57 Q
N23 W32 0 0 0 N23 W32 Q
Nle w03 1 0 0 N16 W03 Q

1Q = quiet, E = eruptive, A = aclive, P = proton.

2Presto message is & rapid report of a major event.




Jul 87 INTERNAT I GNAL RELATIVE SLASROT MUMBERS
Final Final Prov

Day Aug 66  Sep oct Nov Dac Jan 87 Feb Har Apr May Jun Jui
o1 12 9 12 44 0 19 o} 13 14 35 15 0
02 11 9 14 35 0 15 o] 23 12 40 iA! o]
03 11 8 23 at o] 13 o] 15 10 o2 o ]
[sF 11 8 24 a7 4] 12 8] 18 13 23 o o
08 11 o] 24 85 0 1% o} 24 28 22 10 138
Q6 10 1 22 81 o} 10 Q 23 47 27 o] Q
07 B 13 7 24 o] 11 o] 24 56 29 Q g
0B =4 12 20 156 0 o} o 22 B4 25 O 12
0B a8 jin] 92 10 12 &) o] 14 69 23 9] 138
10 o] 8 29 g 20 0 7 11 T2 25 0 11
11 o] -] 23 =3 23 0 0 g ag 23 11 3]
12 0 o] 26 o’ 22 [o] 0 0 17 ig 21 0
13 o] 0 22 14 24 0 o] 8] T8 22 14 4]
14 0 ] 4] 12 13 8 B 10 T4 13 10 4]
18 0 o] 0 12 o} 2] 7 11 18 85 ] 11
19 - o] 1 12 1 0 4] 11 80 47 12 17
17 8 0 16 12 9 13 O 22 41 84 15 12
18 s} 0 22 12 o 13 o 21 ae 48 24 17
19 [s] o) 31 12 o] 8 0 12 29 a2 13 23
20 i1 4] 89 12 o] g o] 12 1) 48 22 a3
21 12 0 47 11 11 14 7 18 19 £1 29 87
22 12 3] 57 10 16 20 T 17 28 35 3 a7
28 14 0 71 18 18 23 0 19 28 38 as 102
24 9 4] e 12 13 14 o] 19 35 35 38 92
25 g ] 68 ] ] 18 7 16 23 37 a8 88
28 ] o] 80 #] o] 14 g 12 21 34 41 85
27 ] g 65 13 o] 13 8 " 11 a 33 T
28 -] o] at o] u] 20 &8 12 14 19 a1 60
20 8 8 83 g 0 15 12 20 12 28 80
jclal 8 9 62 ] 0 14 15 30 12 16 62
at =] 50 " 11 15 10 73
paan T.4 3.8 895.4 15.2 6.8 10.4 2.4 14.7 38.3 80.6 17.5 33.0
The yaariy mean sunspot numbér eguajed 13.4 In 1988.

Algonguln Radio Obssrvatory OTTAWA 2800 MHz {10.7 cm) SOLAR FLUX Adjusted to 1 AU
Day Aug 88 Bap oot Nov Dec Jan &7 Feb Mar Anr May Jun Jut
o1 T2.68 69,8 T1.2 a7.6% 70.7 71.6 68.2 T2.8 T2.5 79.8 ¥7.8 T78.0
02 72.8 69,2 Ti.8 84.1 70.6 J0.5 88.8 73.8 1.8 80,2 77.9 T4.4
08 T2.9 89.3 T2 80.8 T0.2 89.1 70.0 1.6 TZ. 4 82.8 T6.4 T3.7
04 T1.8 89.4 0.7 82.3 89.2 89.0 68.9 3.3 74.0 04.4 T17.3 T3.2
08 T1.7 89.6 Tt.1 81.5 70.0 70.3 87.5 T73.7 77.8 86.1 T6.1 T5.4
o8 72.1 65.8 2.4 80.6 68.1 69.0 &71.7 75.6 Bg. 4 &87.9 5.8 T73.5
o 71.9 89.9 T4.3 76.9 B88.2 89.7 8g.1 8.5 4.4 ga.1 T6.0 T4.1
[a:] 71.8 89.4 T4,.8 73.5 €6.1 68.2 88,9 75.9 94.8 B89.1 77.0 6.1
08 1.8 69.4 T4.8 T1.8 T0.8 68.90 69,2 73.8 100.5 B7.3 T16.8 76.3
10 0.5 89.3 T73.8 T0.4 T2.3 67.4 69,8 71.4 100.0 89.5 78.1 16.3
13! 88,8 68.08 3.2 89.8 73.0F 68.0 68.5 70.5 101.5 8.4 80.7 8.7
12 688.4 68.8 75.3 T1.4 Tt 68,9 87.8 69,5 98.8 85.4 az.1 75.8
K] &7.9 89,0 5.4 76.0% T1.5 89.7 68.0 85.8 99,3 87.4 82.3 78.1
14 68,2 70.0 75.0 T4.1 Ti.4 T, 668.3 Ti.d 97.7 8.2 80.6 78.6
18 6g.5 T1.8 T1.8 T5.1 0.9 71.5 82,3 70.5 97.8 83.6 80.4 78.8
18 89.4 T0.5 9.1 76.0 70.8 T0.7 68.4 71.0 .g5,9% 98.2 81.3 80,9
17 68.9 89.2 8z.6 t3.8 Ti.7 70.8 68.1 T1.2 297.8 98.7 81.8 81.5
ig 89.1 88.8 86.8 73.0 Ti.4 0.6 69.8 72.5 94.0 28.5 82.9 82.5
19 86.8 68.7 B88.8 72.85 71.0 7C.0 £9.5 Ti.5 91.7 1001 8z2.4 85,1
20 TO.7 86.8 92.2 72.5 T0.4 68.9 €9.8 73.8 85.6 99.8 B1.% 03.8
21 T0.5 88.8 91.5 74.1 70.8 T1.2% T3.7 4.2 78.38 98.0 8z2.6 85.86
ag 7049 88.3 84.4 74.8 T1.4 15.6% T0.4 73.8 78.5 101.0 B7.1 102.8%
23 69.6 86.7 a87.9 75.8 Yo.8 T2.1 70.5 5.5 16.8 84,9 §7.8 115.6
24 89.1 68.8 B7.8 TT.0 70.0 Ti.8 T2 75.8 78.6 88.5 89.1 115.0
25 89,8 88,4 94.48 75.5 70.0 1.5 73.5 5.7 T8.8 86.8 85.3 114.9
28 86.9 68,5 94.2 74.3 69.7 T2.6 73.8 5.8 T4.3 92.8 84.3 109.8%
27 68.1 88.9 94.3 73.6 B89.4 69.9 T4.0 5.4 74.8 87.5 78,9 105.4
28 86,8 70.8 238.8 73.1 69,2 70.8 72.7% 75.0 T4.3 85.1% 78.2 102.5
29 g8.8 71.8 91.4 T2.4 89,2 J0.8 75.08 T3.6E 79.3 76.8 g7.3
a0 £9.8 71.8 89.8 70.9 89.6 839.8 74.6 76.8 77.8 75.8H 94.0
o 89.8 89.2 68,14 88.7 T1.80 77.8 9i.8

Mean  T0.1 89,4 82,4 5.5 70.4 70.2 £9.8 73.8 85.5 89.6 80, 4H 87.0

% = gorrected for burst In progress; E = correctad for Snow on antenna; F = yncorrected for intarference during
callbration; @ = corrected for lce on antenndj M = measured at Penticton.
The yeariy mean 2800 MHZ flux eguajed 74.0 In 1086.




DALY SOLAR INDICES Jul 87
July 1987
Bartels ELEQESE—"'BEE"EEEQ_ Solar Flux Adjusted to 1 Astronomical Unit -----

Julian Cycle Numbers Dttawa SGMR  SGMR  SGMR Ottawa SGMR  SGMR  SGMR SGMR SGMR
Day Day Day int  Amer {2800) (15400) (8800) (4995) (2800) (2695) (1415) (610) (410) (245)
01 182 3 0 0 73.5 486 262 119 76.0 76 55 31 15 7
02 183 4 0 0 72.0 479 236 113 74.4 92 54 30 15 8
03 184 5 0 0 71.3 457 225 le2  73.7 72 53 35 21 8
04 185 6 0 0 70.8 488 252 117 73.2 74 55 43 21 g
05 18% 7 13 8 71.0 491 260 116 73.4 71 55 42 21 g
06 187 8 0 8 70.9 496 242 117 73.3 73 53 39 22 10
07 188 8 3 8 71.7 495 220 114 74.1 79 55 39 21 9
8 189 10 12 11 73.6 485 241 118 76.1 75 55 40 22 9
08 190 i1 13 13 73.8 484 228 114 76.3 77 53 39 22 9
10 1981 iz 1 i1 73.8 485 229 116 78.3 78 55 39 23 10
11 192 13 0 0 73.2 487 235 117 75.7 73 56 4] 22 10
12183 14 0 0 73.1 484 224 119 75.5 78 55 38 22 10
13 194 15 0 0 72.7 478 239 116  75.1 75 55 39 23 10
14 195 16 0 0 74.1 490 254 120 76.8 78 57 40 23 10
15 198 17 11 7 76.3 498 257 119 78.8 78 60 4z 23 13
16 187 18 17 11 78.3 490 255 122 80.9 85 60 42 25 11
17 188 13 12 13 78.9 483 253 120 81.5 81 60 44 25 13
18 199 20 17 18 78.9 483 252 116 82.5 83 61 43 24 12
19 200 21 23 24 8z.4 487 253 122 85.1 83 63 42 24 11
20 201 22 33 40 80.8 488 256 132 93.8 93 72 45 27 13
21 202 23 67 69 92.6 478 246 132 95.8 95 70 44 25 13
22 203 24 87 93 99.4* 507 235 140 102.58% 106 77 49 26 11
23 204 25 102 107 112.0 501 247 146 115.6 116 a2 49 26 12
24 205 26 92 100 111.4 508 253 150 115.0 117 82 48 26 12
25 2086 27 83 96 111.4 498 239 148 1t4.9 114 80 48 25 11
28 207 1 85 99 106.4* 428 240 141 109.8* 109 80 44 24 10
27 208 2 77 78 102.2 495 234 134 105.4 108 78 43 24 10
28 209 3 60 56 99.4 495 238 132 162.5 103 75 43 23 10
29 210 4 60 59 84 .4 507 250 132 97.3 99 73 46 23 10
30 211 5 62 74 8l1.2 496 257 126  94.0 91 70 41 24 10
31 212 5 73 66 8¢.2 500 263 128 91.% 88 69 44 24 8
Mean 33.0 34.3 84.2 488 244 125 87.0 87 64 41 22 10

A1 sunspot numbers shown above are preliminary values.

The observed and the adjusted Ottawa fluxes tabulated here are the “Series C” daily values reported
by the Algonquin Radio Observatory, Ottawa, Ontario, Canada. Numbers in parentheses in the column
headings denote frequencies in MHz. Quaiifiers 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)
ohservations.




Jul 87 OBSERVED AND PREDICTED SQLAR ACTIVITY INDICES
JULY 1987
---------- RELATIVE SUNSPOT NUMBERS =---r-r=nm=- 2800 MHz RADIO FLUX
International American Derived Adjusted to 1 AU
(Ry) (R,) (Rg) (S,)
Monthly Honthly Monthly Monthly

Date Mean Smoothed Mean Smoathed Mean Smoothed Hean Smoothed
Sep 83 50.3 68 47.4 66 57.0 67 110.2 118
fct 55.8 68 52.3 66 58.86 67 111.7 120
Nov 33.3 59 30.2 65 35.6 67 90.4 12¢
Dec 33.4 64 32.3 62 35.7 65 80.5 118
Jan 84 57.0 80 54.4 58 5%.4 61 1i2.4 115
Feb 85.4 5§ 81.5 54 86.2 58 137.2 iol
Mar 83.5 53 83.0 51 68.5 55 120.8 108
Apr 89.7 50 66.5 48 78.1 ¥4 128.7 105
May 76.4 48 72.1 45 79.6 48 131.1 103
Jun 46.1 45 45.2 44 49.8 48 103.5 102
Jul 37.4 44 36.2 42 37.8 39 9z.2 99
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 g0
Oct 12.0 29 3.8 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 15.9 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 19.8 19 75.7 75
Hay 27.5 18 24.0 17 26.6 19 82.0 75
Jun 24.2 18 22.2 1§ 22.8 19 78.5 75
Jul 6.7 17 30.8 i6 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
Oct 18.6 17 16.5 16 18.1 20 74.2 76
Nov 16.2 17 18.4 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 12 14.6 18 70.9 74
Feb 23.2 13 23.8 11 26.0 17 81.5 74
Mar 15.1 13 12.5 11 20.3 17 76.2 73
Apr 18.5 14 13.8 12 i9.6 18 75.6 74
May 13.7 14 11.86 12 18.1 18 74.2 74
Jun i.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 il 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 §2.4 73
Nov 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 17* 9.4 16* 13.8 20 0.2 76
Feh 2.4 18{ 23* 3.0 18 13.4 20 69.8 --
Mar 14.7 18( 3}* 13.3 17 17.2 21 73.3 --
Apr 39.3* 20( 43* 39.4 19 30.3 22 85.5 --
May 30.8% 21( 5)* 30.7 20 35.0 24 89.8 -
Jun 17.5% 23( 1)* 18.0 22 24.8 26 80.4 -
Jul 33.0% 25{ 8)* 34.3* 23 32.0 28 87.0 -
Aug - 26(10)* - 25 -—-- 29 - --
Sep —— 29{121* - 27 - 31 - -
Oct -—-- 32(15)* ——-- 30 -—-- 35 -—-- --
Nov ———— 3g(18)* ———- 34 -——- 40 == --
Dec -—-- 4121)F ———- a8 ——-- 45 -—-- --
Jan 88 ——— AB(24)* —e 44 ——— 50 - --

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

Underlined entries indicate predicted values and parentheses enclose the absoilute value of the 90% 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 tc ! astronomical unit) and the Zurich sun-
spot number.




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

1983 93 % 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 l4 13 13 14 14 14 14 13 12 13 15 16
1987 1718 19 20 21 23 25 26 29 32 36 41
(2) (3) (4 (5 (7) (8) (10) (12) (15) (18) (21)

1988 4 50 53 56 58 62 68 74 78 83 8 87
(24) (27) (30) (34) (37) (40) (44) (49) (52) (56) (59) (62)

1989 9 94 99 105 113 120 124 127 131 134 135 136

(62) (62) (65) (68) (70) (73) (74) (75) (80) (83) (84) (85)

1890 135 136 135 131 127 125 124 124 124 122 118 116
(86) (86) (85) (81) (74) (68) (65) (64) (58) (52) (45) (40)

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

For the end of Seolar Cycle 21, and perhaps the beginning of Cycle 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 March 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 March 1986 supplement to Solar-
Geophysical Data.) Adding the number in parentheses to the predicted value
generates the upper Timit of the 90% confidence interval; subtracting the num-
ber from the predicted value generates the lower limit. Consider, for example,
the January 1988 prediction. There exists a 90% chance that in January 1988 the
actual smoothed sunspot number will fall somewhere between 22 and 70.

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
assumption that the September 1986 value of 12.3 is the minimum. If a smoothed
number lower than 12.3 occurs, the predictions will change.
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MONTHLY MEAN SUNSPOT NUMBERS Jan 1845 - Jul 1987

260
240 —
pus |

= = = = = =3 =
U U O e TN =t L0 O S e N D 0 0% 5 (2 O O v €D OO O LD WY U P D LY L0 G0 10D LD = A - O L O O < e

...........................................
€3 G v LD w1V O — O =k OO v D o O O O = E— 3 0 O O3 LD LD = D S0 00 = L O Ere O D LD D R T O v
G EN WO O 0O oY) €y w D 0D LY LY £ O o— v et € D KO D L0 K03 09 €3 v w— O N U0 O L= ek T ol

— —— ——

Mean

= — LR T DM r— ar D G Hh O r— O < =T G onin N1 O3 € LD S 00 O B 0 = LD e 7Y OO
..........................................
- — OGSt LGOI OO N O LSS SN =r WY - LG OYE= Y O M (N O3 0 WY 00 O3 o <
O O e Yy e LD -t oy - T O 00 6 O OO v v B SN O O 00 (== ] o O P e LY N O v v
e

—— ———

T — N v

€000 a2 i 00 v U N BN O T O S D UD O b = G T L0 O Ol B3 O €D st S T O V) C LY v OV OO0 £55 K
..........................................
L €3 OO LD O = O N O O - G O e D € LD O T 1Y Bk D D U €3 v V3 (3 N LD O B O B £ €3 63 O WD LD
Ly & St v L B G0 GO LU UG CRED OIS B Ot SN Ok MCH O OET e

N —_—— e

Nov

SO VY LD OV U L0 SR O 0 L0 O OO L) = OO £ LE3 €y 4 O B B = ) L e e D 00 v O =t o O O D =

................

I I L N I L T e R I SNy
EL &) O3 D (M UD v e T OO0 0 0O U O v o O P O U0 4D €O = CO R LD O o D T £ O (T B GO O ot 1Y O OO Y
jI IR == [Z=Rr BT os o i =4 [Teda] L U LD QO — OO LarEarlarl I 00 O 0D LIy €0 €y ot OO O O O L0 A T TN
i e e - — O r— — — g — —

4 76 78 BO 82 B84 86 88
Dec

N =tk ¢ O ) T CH O L T OGO A OO OO [ S0 O 00T O LY O €D 07 O ON LD OO O s O o) OO ) B SO0

......

= St S S e e S A S A
o 1B = oema OO I — LN (D00 OO W+ ) OO MmO aedud oMo
Heh | cmenDwrarl) ©OCUwe “FE-M oy WM —IHf- o DO =ry v w (DLW W W
M~ — — O N e ~— ——— —
u
o OGO (OO ST O MND— EMNODONMMOT oW oy O S oy
e B N D O D R T R T S S S S Pty
B Sl D Oty W MEESMOO = WMrrM Ot o0y Wi MW oL O T v e
H o<l | SO od WL SR ua e MO (@GE-OIM M — MO a0 LG e
o ! A — o O —— —— ———— e
[}
o . )
IO LMD OO v (e D CUOB D — DTN+ oL D — N = <t =<k (M G2 o O v O
P B b it S b A A I A I T R I R O R I U L D S S
o S ] SIS eI T 0 e O I e S MO W0 A MOy e WD (MAD e e e 00 0
) S e v O On WO BB e O —Cd s — PRI+  GOE-U3ed NE-WD wr O3 o e
— — e 4 — — - —— s
< el
T} = | LD OIEOI— 10 O GI I (OB O D= MmMm oo OO Wl O e SN ko
[ Htab Al e e A e R L N N I I O O N L R I T L S L R P
S5 ) oMo e tD O O 036 - A DD =D M3 0D SN R Oy e OO Lo e v
D AT OOCTE  CHMO Mm@ Dewp () et D O oMM MO Sl v ey
o 1 ——— - e —— ———— —— —
0
¥*
o . GO WO N @S MU IO — MR O L WO =r N Q= O O LD 03O = U - B
...........................................
O D] Ot COMMNOOU OO w0 O« W D0 (0= F- OO OO0 B GF G B O Eh A B O o
E | (MO0 B WO W RFaf OGO OIOd MO0 o v GG eRi NOO D PO e 00
CIr—— — e e ——— — ——— e —
e} kit
O OO O OO ONEI T« (WG OG- LN GO0 GO NI D = GO T R e g O B B O D 6
PR -t hir e R A e e S S S T I I S I T T O L S T S S S e
Bl cIlOOE-0 b r— — W0 MO (@MU Me o) MO @O et O 0o Wo o0 om
o] < | OO =t — SN e =N Oy MR Ny PO OC iD= s W IO T
e ——— ———— — —_—— .y — —
LS OO OILNE— MO wti=—0d AR MoOMNGEG e O MDDy WY SO WL Ol e b
P i i S e e A S R I I S e I S P
0 B} OO N O O W) MU @O =D D@ = 00D T GD Wy O3 Dt L0 =
E O NI OIS W — LRG0 M NI D NN Doy (R 00 v e e
- —— ———— — — - —
N
4]
o N — O DU AEICITI— S Mot N OO MO M w0 M@ O OO«
...........................................
O D | CIHOMWCI« HOIMOLD O M OOt D Or— O @ O OIC—D 4 O T LO L 0D
. | —Oomcoasan  ued VU D =t &3 SO T— — R I PO dlr—  CNENMUY o @0 oo Yo
0 — - e - — ——— o —
5
1
% ”.H. WO O+l  DELR N O OUITr e D@ MNCMOEOEruy MW OO — M@ O mOownun =
...........................................
P Ml O eh e CNED MM G- DM 00 O wr Tt N 0 00 L0 - L3 Ty v I (D O LD
™ | remt a3 WDwrOd  CNI— O &S vy LIy ey N TN R O s S UL v T e
T4) "" - Rt 2 R — g, — -
T+
J— )
[ i
| L 10O 00N — UM DO M- 00 EN D M WM ER T ONMFWOC- e v O3 00 ar Lo T
o] 0 g 0 0o 0 O 0 0O 0O O | I8 ] s e ar i INLOLODIDLDLD W N (0 W OO @O W@ - e = f P P O =00 00 G0 00 00 00 0
i D] O renhHohoh Moo D DA MIMAE) DM donr oo oo on
m n 0w <+ N O &H w <+ Rl Wit el it il p o e kil g peciepucpuaiuatasL =St SRS RS S e
f - [ ™~ Ll — I
H

220

saquuny jodsung

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

*Preliminary
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SOLAR CYCLE UPDATE

The smoothed sunspot number reached a minimum of 12.3 in September 1986. Recent
numbers have been sufficiently large that it is unlikely that a lower number will be observed
in the coming months. Assuming that September stands as the minimum, we focus on the
question of interest: the size and shape of the new cycle —- designated cycle 22.

A conservative prediction at this early point for cycle 22 is for a mean cycle, having a
peak smoothed number of 106, shown as the mean of cycles 8-21 in figure 1 (Coffey,
private communication). Most analyses use data starting with Cycle 8 (beginning in 1833)
because of indications that the older data either are of a different statistical population
{(McNish and Lincoln, 1949) or of a lesser quality (Eddy, 1974).

For users who need a more specific prediction, we include several recently published
forecasts. Reviews of long-term prediction methods are given in Mcintosh (1979) and
Brown (1984a). We have selected three of the general methods described in the reviews
and provide representative predictions given by each. From these, we can arrive at some
indication of the range of possibilities for cycle 22.

Method one is the use of direct or indirect observations of the solar magnetic field, made
late in one solar cycle to predict the sunspot number in the ensuing cycle. Brown (1974)
and Ohl (1976) suggested methods that correlate some measure of geomagnetic field
activity near solar minimum with the peak sunspot number of the following cycle. The
assumption is implied that the terrestrial field variation is dominated by solar field
variations. Sargent (1978) used a variation of the Ohl method to predict a maximum
smoothed number of 156 for cycle 21. The observed value was 164.5. For cycle 22, the
Sargent-Ohl method predicts 118.6. Using the observation that sorting the cycies by odd
and even numbers provides two sets of typical profiles, Sargent obtained the curve in
figure 2 by averaging even cycles in the modern era and adjusting the result to the
predicted maximum of 118.6. Other predictions using this general method are listed in
Table 1.

Table 1. Predictions of Cycle 22 using observations of solar magnetic field parameters
of the preceding cycle.

Author(s) Predicted Smoothed Date of
Sunspot Number Maximum
Brown 120 e
Kane 185 1980
Sargent 118 1991
Schatten & Sofia 170 1890
Thompson 159 —e

Another well-known method of prediction is comparison of the early phase of the new
cycle to the average behavior of past cycles to establish a trend for the new one. A
venerable technique Is that of McNish and Lincoln (op. cit.) whose prediction for cycle 22
is shown in figure 1, with smoothed monthly maxima of 136 in December of 1989 and
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February of 1990. An updated McNish-Lincoln prediction is published monthly in Solar
Geophysical Data, Prompt Reports, along with 90 percent confidence limits. The
McNish-Lincoln method is most accurate when limited to predictions 12 months ahead,
but for comparison we note that the method at this relative time in the last solar cycle
predicted a maximum of 141 for that cycle. A maximum of 164.5 was subsequently
observed. The NASA Marshall Space Flight Center Systems Analysis and Integration
Laboratory at Huntsville, Alabama uses a comparison of the current solar cycle to past
cycles to predict a smoothed maximum 10 cm radio flux. When their number is
converted to an equivalent smoothed sunspot number, it gives a smoothed maximum
number of 172. Table 2 tabulates published predictions made with the cycle comparison
technique.

Table 2. Solar cycle predictions made by comparing the new cycle to past cycles.

Author(s) Predicted Smoothed Date of
Sunspot Number Maximum

McNish & Lincoln 136 1930

Marshall Group 172 1950

As we move further into the new cycle, additional observations will allow refinement of the
predictions made by the cycle comparison technique. The McNish-Lincoln technique
essentially depends on the ordering of the cycles according to their rate of rise. Because
of this ordering, the error bars begin to narrow through the period of rapid rise of the
cycle. We expect these conditions to be met in the next one to two years.

We include a third set of predictions that use what are termed “secular techniques.”
These methods project future solar cycles on the basis of long-term periodicities that may
exist in past cycles such as the the observation of an 80 year cycle by Gleissberg (1942).
Wilson (1984) provides an extensive discussion of the characteristic rise and decay times
and maximum sunspot numbers of past cycles including the identification of longer period
variations superimposed on the eleven-year cycle.

Table 3. Cycle 22 predictions made using secular behavior of past cycles.

Author(s) Predicted Smoothed Date of
Sunspot Number Maximum
Wilson 107 1891

Most operational applications using solar cycle predictions require lower and upper
confidence limits. For the present time, we suggest that reasonable limits are the lowest
and highest cycles observed in the modern era. The two limiting cases, Cycles 14 and
19, are also shown in figure 1. Users are left to calculate their own confidence limits with
the information that these are the extrema in 14 good cycles of observation.

At the time of Brown (1984a), there were already 31 reported predictions for solar cycle
22. As noted in his review, after all the predictions for a cycle are accumulated, predicted
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maximum numbers typically range from extremely low to very high. We have endeavored
to use recently published predictions where the record of the method can be evaluated for
past predictions. We apologize for omitting undoubtedly worthy techniques.

From these predictions, we conciude:
1. It is too early to make a consensus forecast with small error bars.
2. The most probable cycle maximum will be average or higher.

3. Users who need worst case predictions may make use of the maximum value of
cycie 19 and the minimum of cycle 14. They need to calculate the probability that the new
cycle may still exceed one of these limits.

4. Users who need predictions with legitimate small error bars need to wait for more
observations. As the new cycle progresses, the additional data points allow the prediction
to be refined by comparison.

We warn that the prediction of solar cycles is inexact and that wide error bars should be
assumed. NOCAA assumes no responsibility for consequences of the use of these
predictions. Regular updates will be provided in this publication.
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Figure 1. Observed and Predicted Sunspot Numbers from the McNish-Lincoln Analysis
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NOAA/ ) ) Area Hea;;;;;;nt ____________
USAF  CHP Dur Imp Obs Time  Apparent Corr
______________________ Region Mo Day {Min) Opt Aray See Type (UT) (10~6 Bisk) (Sg Deg) Remarks
4822 07 5.2 10 SF 4 C 37 o
4822 07 5.0 18 SF 3 C 22
4822 Q7 5.0 14 SF 15
482 07 5.0 15 SF 3 C 17
4822 07 5.0 12 SF 3 C 13
4822 07 5.1 40 SF 3 ¢ 38
4822 07 5.0 § GSF 3 ¢ 17
4822 07 4.8 6 SN P 21 D
67 15.7 5 SF 3 CEG
4825 07 24.5 2 §F 3 ¢ 22
4823 07 11.8 80 §F 3 C 26
4826 07 21.8 an sK g 16 3 D
4825 07 24.2 7 SN ¢ 16 EGHW
4826 07 21.7 27 SH P 8 .2 D
07 z20.8 3 SF C 8 i DG
4825 a7 24.2 § SF 3 c 20
4826 07 21.7 250 SH P 42 .5 E
48286 07 21.8 26 SB P 84 1.2 ]
4826 07 21.6 13 SH P 21 3 D
4825 07 24.3 30D SF 33
4825 07 24.2 28D SF 3 ¢ - 24
4825 07 24.3 30D SF 3 C 42
48286 07 21.4 28 SN P 21 3 D
4826 07 21.4 28 SN 42 .5 3]
4826 07 21.4 40 SH c 0730 54 .6 D
4828 07 21.5 5 S§F g 3t 4 D
4827 07 26.8 7 SF P 2l D
4827 07 26.5 8 SF a ¢ 21
4826 07 21.9 7 5F P 42 5 DT
4826 07 21.7 4 SH p 31 4 ET
4827 97 27.2 15 SN 3z 1.0 oT
4827 07 27.2 15 SKN P 42 1.0 DY
4827 07 27.2 7 SF 3 C 22
4826 07 21.86 15D SN P 21 3 DT
48286 07 21.5 36 SF C 2.1 32
4826 07 21.6 4t sk C 2.1 3 C 47
4826 07 21.5 28 sFCc2.1 3 C 24
4828 07 21.5 140 SF € 2.1 2 C 26
4826 07 21.7 47 SN L 2.8 46 F
4826 07 21.7 48 sSNC 2.8 3 C 66 F
4826 07 21.7 26 SFC 2.8 3 c 36 F
4828 07 21.7 20D SN C 2.8 3 C 35

________________________________________________________________________________________




H-ALPHA SOLAR FLARES Jul 87
JULY 1987
_________ goAR/ T area Measurement
Grp Start Max Epd USAF  CMP bur Imp Obs Time  Apparent Carr
# Sta Day {UT} (UT} (UT) Lat CMD Region Mo Day (Min) Dpt Xray See Type (UT) (1076 Disk) (Sg Deg) Remarks
0028 HOLL 22 1648 1648 1652 §22 £58 4827 07 27.1 4 SF 3 C 17
0030 22 1659 1700 1704 S21 E58 4827 07 27.1 5 SF 18 F
RAMY 22 1659 1700 1702 520 £58 4827 07 27.1 3 SF 3 € 17
BOLL 22 1658 1700 1705 S22 E57 4827 07 27.1 6 SF 3 C 20 F
0031 HOLL 22 1720 1734 1738 S22 E58 4827 07 27.2 18 SF 3 C 16
0032 22 1802 1802 1813 521 E£58 4827 07 27.2 11 SF 14
HOLL 22 1802 1802 1812 522 EG7 4827 07 27.1 10 SF 3 C 13
RAMY 22 1802 1802 1814 520 E58 4827 07 27.2 12 SF 3 14
0033 22 1835* 1846* 1906 522 E55 4827 07 27.0 31 SF 18
RAMY 22 1835 1846 1910 520 E53 4827 07 26.8 35 SF 3 C 31
HOLL 22 1842 1848 1853 S22 ES57 4827 07 27.1 11 SF 3 C 14
HOLL 22 1855 1855 1508 523 E53 4827 07 26.9 13 SF 3 ¢ 14
PALE 22 1859 1901 1913 S22 ES57 4827 07 27.2 14 SF 3 ¢ 11
0034 RAMY 22 1913 1921 1821 $20 ES3 4827 07 26.8 8 S§F 3 C 27
0035 22 1915* 1934* 2001 S28 W16 4826 07 21.5 46 SF C 1.4 21 F
RAMY 22 1915 1934 2041 S29 W14 4826 07 21.7 88 SF 3 ¢ 39
HOLL 22 1931 1834 1938 529 W15 4826 07 21.6 7 SF 3 C 17
PALE 22 1932 1935 1939 S28 W18 4825 07 21.4 7 SF 3 ¢ 16
HOLL 22 2000 2001 2008 528 W16 4826 07 21.6 6§ SFC1l.4 3 C 14 F
PALE 22 2003E 2005 2006D 529 W16 4826 07 21.6 30SFC1l.4 3 C 20
0038 22 20495 2059 2140D 528 W16 4826 07 21.6 51D SF C 1.9 38
' RAMY 22 2049 2059 2140D S29 W15 4828 07 21.7 51D SFC 1.8 3 ¢ 53
HOLL 22 2054 2059 2134D S27 W17 4826 07 21.5 40D SFC 1.8 3 ¢ 22
0037 23 00102 00242 0028 S29 W1B 4826 07 21.6 18 SF 30
PALE 23 001C 0024 00320 529 W17 4826 07 21.7 220 SF 2 ¢ 47
LEAR 23 0012 0026 0028 S29 W1B 4826 07 21.6 16 SF 3 C 14
0038 23 0018 00213 0024 S22 ES4 4827 07 27.2 6 SF 23
LEAR 23 0018 0021 0024 S22 E54 4827 07 27.2 6 SF 3 ¢ 13
PALE 23 0022E 0024 (032D S22 E54 4827 07 27.2 10D SF 2 33
0038 23 0106* 0131* (148 S30 W17 4826 07 21.7 42 SF 21 F
PALE 23 0106 0145 0146 529 W18 4825 07 21.6 40 SF 2z C 19
LEAR 23 0121 0131 (©15% 531 W16 4826 07 21.8 30 SF 3 ¢C 23 F
0040 LEAR 23 0454 0455 0516 530 W20 4828 07 21.6 22 SNC 1.8 3 ¢ 38 u
0041 LEAR 23 0526 0528 0543 S$21 E51 4827 07 27.1 17 SHC1.1 3 ¢ 37 F
0042 23 0715* 0715* 0741 S29 W2l 4826 07 21.6 26 SN C 2.3 43 7 OEF
LEAR 23 0715 0715 0737 529 W21 4826 07 21.6 22 sSHC2.3 3 ¢ 31
KAND 23 0715 0718 0722 530 W20 4826 07 21.7 7 3H P 10 .1 DEF
BUCH 23 0720 0729 0800 S29 W20 4825 07 21.7 40 1IN C 2.3 C 0729 215 2.8 £
KARD 23 0722 Q723 0736 529 W2l 4825 07 21.7 14 SH P 21 .3 DEF
KAND 23 0723 0733 529 W19 4826 07 21.8 10 SF p 26 .3 DEF
SVTO 23 0723 0725 0732 S31 we0 4826 07 21.7 g SFCe3 2 ¢ 18
SYTO 23 0735 0749 0750 S30 w2l 4826 07 21.7 15 §F 3 c 13
KAND 23 0758 0800 S28 wed 4826 07 21.4 4 SN p 1¢ .1 D
0043 BUCA 23 0732 0737 08BOO S24 EG0 4827 07 27.2 28 1IF C 0737 128 2.3 E
0044 KARD 23 (0854 0800 S19 EQ9 4829 07 24.0 6 SF P D
0045 SVTO 23 0920 0922 0947 S31 W22 4826 @7 21.6 27 SFC 3.1 3 ¢ 47
0045 KAND 23 0857 1002 534 W07 07 22.8 5 S§F P 26 3 b
0047 HOLL 23 1333 1333 1348 S22 E45 4827 07 27.0 15 SF 3 C 11
0048 23 13491 13502 1402 S30 W24 4826 07 21.7 13 SFC 1.t 20 F
SVTO 23 1349 1350 1408 530 W24 4826 07 21.7 17 SFC1.t 3 C 26 F
RAMY 23 1350 1350 1357 531 W23 4826 07 21.8 7 SFC1.1 3 C 11 F
HOLL 23 1350 1352 1404 $28 W24 4826 07 21.7 14 SFC1.1 3 C 22
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Jul 87 - ALPHA S OL AR FLARES
JULY 1987
KoaA/, Area Measurement
Grp Start Max End USAF CMP Dur Imp Obs Time  Apparent Corr
# Sta bay (UT)} (UTY} (UT) Lat CMD Region Mo Day (Min) Opt Xray See Type (UT) (10-6 Disk) {Sq Deg) Remarks
0049 HOLL 23 1600 1801 1612 S19 EQ04 4829 07 24.0 12 SF 4 C o 12 T
0050 HOLL 23 1857 1857 1702 S30 W25 4828 07 21.7 5 &F 3 c 21 F
0051 PALE 23 1715 1715 1728 $29 W26 4826 07 21.7 13 SF 3 C 21
Qes2 23 1726 1804™ 1828 529 W28 4826 07 21.5 62 SF C 2.6 26 EF
RAMY 23 1726 1B04 1811 529 W28 4826 07 21.5 45 SF 3 ¢ i4
RAMY 23 1813 1815 1845 529 W28 4826 07 21.6 32 SNCz2.6 3 c 43
HOLL 23 1814 1815 1835 S28 W28 4826 07 21.6 21 sFcz.g 3 o 34 FE
PALE 23 1819 1819 1823 529 W28 4828 07 21.6 4 SFC 2.6 3 C 12 F
0053 HOLL 23 1836 1842 1848 5§22 E43 A827 07 27.1 12 SF 3 C 15
0054 23 19115 19233 1844 3530 W28 4826 07 21.6 33 SN C 3.7 28 E
HOLL 23 1811 1923 1945 529 W28 4826 07 21.6 34 SN C 3.7 3 C 43 E
PALE 23 1916 1926 1943 530 W29 4826 07 21.5 27 SFC 3.7 3 C 14
0055 24 0022* 0035™ 0116 S28 W3l 4826 07 21.6 54 SN C 3.7 102 1.9 EFT
HOLL 24 0022 0035 00550 $28 W28 4826 07 21.8 33DpSF C 3.7 3 £ 50 FE
URUM 24 0035 0040 0105 $29 W31 4828 07 z1.6 30 SN C 3.7 c 63 .9 ET
PURP 24 QO058E 0104 0127 528 W34 4826 07 21.4 28D 1IN C 0104 193 2.9 E
0056 SVTO 24 0817 0819 0837 529 W35 4826 07 2.6 20 SN C 1.4 3 C 28
0057 24 0956 1000 1050 S2% W36 48286 07 21.6 54 1B M 3.0 100 1.0 DEFT
SVT0 24 0856 1000 1055 S29 W36 4826 07 21.6 58 1B M 3.0 3 C 139 F
KAKD 24 100SE 1045 S29 W37 4826 07 21.5 36D S8 P B2 1.0 DEFT
0058 SVTO 24 1111 1111 1115 S20 E34 4827 .07 27.1 4 SF 3 C 13
0059 24 15512 1556 1619 N31 E70 4831 07 30.2 28 SN C 1.0 60
SYT0 24 1551 1556 1618 N31 E69 4831 07 30.1 27 SHC 1.0 3 C 58
RAMY 24 1553 1556 1620 K31 E70 4831 07 30.2 27 SFC1l1.0 3 C 62
0060 24 1654* 1702* 1814 N20 W10 4825 07 23.9 80 SF l 66 EFU
RAMY 24 1654 1702 18240 N22 W11 4825 07 23.8 90D SH 2 C 73 UE
PALE 24 1659 1702 1715 N19 Wi0 4825 07 23.9 16 SF 3 [ 12
SVTO 24 1700E 17024 17120 M19 W10 4825 07 23.9 12D SF 2 C 31 F
PALE 24 1721 1734 1751 K20 Wil 4825 07 23. 30 SF 3 ¢ 45 u
HOLL 24 1755E 17550 1935 N22 W1l 4825 07 23.9 100D 1F 3 C 171 UF
0061 HOLL 24 1938 1838 2003 527 W42 4826 07 21.5 25 SF 3 C 12
0062 25 0620* 0627* 0701 S27 W51 4826 07 21.3 41 SKC 1.6 91 2.4 D
BUCA 25 0620 0627 0705 527 W50 4826 07 21.4 45 SB C 1.6 c os27 107 2.0 D
SVTO 25 0623 0630 0643 528 W52 4826 07 21.2 26 SFC 1.6 3 C 24
YUNN 25 0656 0659 0710 S$27 W51 4826 07 21.3 14 1N C 141 2.8
0063 SVTO 25 0840 0845 0801 S20 E20 4827 07 26.9 2l SF 3 C 32
0064 25 1052 1085 1112 S22 E22 4827 07 27.1 20 SF 52
RAMY 25 1024F 1055 1112 §22 E22 4827 07 27.1 48D SF 3 C 19
SYTO 25 1052 1055 12060 S22 E21 4827 07 27.1 740 SF 3 C 86
0065 RAMY 25 1145 1147 1158 S$20 W17 4829 07 24.2 13 s¢#Cc11.1 3 C 12
0066 RAMY 25 1235 1235 1240 S30 W48 4826 07 21.7 5 SF 3 C 25
0067 25 15242 1526* 15604 528 W54 4826 07 21.4 40 SN 22
RAMY 25 1524 1538 1610 529 WS4 48268 07 21.4 46 SF 3 ¢ Z5
HOLL 25 1526 1526 1557 S27 W54 4826 07 21.4 31 SN 3 C 19
0068 25 16325 16382 1648 529 W50 4825 07 21.8 16 SH 18 3
HOLL 25 1632 1640 1859 528 W52 4826 07 21.6 27 SN 3 C 27 £
PALE 25 1B36E 1638 1643 §25 W48 4828 07 21.8 70 SH 2 C 14
RAMY 25 1637 1639 1843 8530 W51 4826 07 21.7 6 SF 3 c 12
0069 HOLL 25 1744 1746 1754 S28 W54 4826 07 21.5 10 SF 3 ¢ 18




H-ALPHA S O L AR FLARES Jul 87
JULY 1987
________________________________________ ﬁagg;”wnpwwmum“_____—__-_—_________ Area Measurement
Grp Start Max End USAF  CHMP Dur Imp Obs Time  Apparent Corr
# Sta Day (UT) (UT} (UT) Lat CMD Region Mo Day (Min) Opt Xray See Type {(UT) (1078 pisk) {Sq Deg) Remarks
0C70 RAMY 25 1814 1815 1819 N31 £58 4831 07 30.3 5 &F 3 C 16
0071 HOLL 25 1841 1B46 1853 528 W55 4826 067 21.5 12 §F 3 c 15
0072 HOLL 25 2107 21220 2153 S27 W58 4826 07 21.4 46 SN C 5.5 3 c 48 F
0073 25 2206™ 22154 2249 S18 W28 4829 07 23.8 43 SE C 2.4 77
CULG 25 2206 2215 22150 S18 W29 4828 07 23.7 9D SF C 2.4 C 100
HOLL 25 2218 2219 2249 S18 W28 4829 07 23.8 31 SFC 2.4 3 ¢ 54
0074 YUNN 26 0303E 0303U 0307 S26 E14 4827 07 27.2 4D SN P 0303 8 -1 D
0075 26 0316* 0318* 0340 S25 WBO 4826 07 21.5 24 SH C 1.8 16 E
YUNN 26 0316 0318 0325 S27 W6l 4826 07 21.4 9 SH ¢ 16 £
YUNN 26 0328 0332 0354 523 W69 4826 07 21.6 26 SN C 1.8 ¢ 16 E
0076 YUNN 26 0353 0358 0426 N30 E54 4831 07 30.4 33 SN ¢ 11 .2 E
0077 YUNN 26 0547 0550U 05500 S29 W61 4826 07 21.4 3D SH P 0550 94
0078 SVTOD 26 0921 0954 1014 S30 WE: 4826 67 21.86 53 SNC 2.6 3 c 19 F
0079 RAMY 26 1201 1202 1219 S18 W35 4828 07 23.8 18 SF 3 C 15
0080 26 13503 1355 1402 S28 WBB 4826 07 21.3 12 SN 28
RAMY 26 1350 1355 1402 S29 W67 4826 07 21.3 12 SN 3 cC 35
HOLL 26 1353 1355 1402 S28 W69 4826 G7 21.2 9 SfF 3 C 22
0081 HOLL 26 1523 1523 1534 S27 UG5 4826 07 21.8 11 SF 3 C 11
0082 HOLL 26 1806 1809 1838 S18 W39 48?9 07 23.8 30 SF 3 [ 24 F
0083 PALE &7 0224E 02240 0224D $27 W71 4826 07 2.6 30D SF C 3.8 3 C 11
0084 HOLL 27 1608 1614 1617 526 W71 4826 07 22.1 9 SF 3 C 27
0085 HOLL 27 1639 1641 1650D S26 W71 4826 07 22.2 11D SF 3 C 14
0086 SVTO 27 1709 1711 1714 531 W78 4826 07 21.6 5 SF 3 C 10
0087 HOLL 27 1914k 19270 523 W70 4826 Q7 22.4 13D SF 3 C 22
0088 BUCA 29 Q745 0746 0805 N29 E13 4831 07 30.3 20 SN C 0746 107 1.2 £
0088 HOLL 2% 2020 2022 2028 S21 W39 4827 07 26.8 B SF 3 ¢ 14
0090 29 20211 20222 2041 N17 W82 4825 (07 23.6 20 G&F 26
HOLL 29 2021 2022 2050 N17 W79 4825 07 23.8 29 GSF 3 C 28
RAMY 29 2022 2024 2034 N1B W78 4825 07 23.8 12 SF 3 C 28
PALE 29 2024E 2024 2040 N17 W88 4825 07 23.2 16D SF 2z C 21
0081 RAMY 20 2053 2055 2110 NiB W78 4825 07 23.9 17 Sf 3 ¢ 28
0082 CULG 30 0140 0142 0142D S26 W40 4827 07 27.0 2D sF C 120
0083 LEAR 30 0417 0418 0423 529 W34 4827 07 27.5 & SF 3 C 22
0094 30 06827 08271 063%1 S22 W38 4827 07 27.3 4 SF i8
SVTIO 30 0627 0627 0832 S23 W39 4827 07 27.3 5 SF 3 ¢ 19
LEAR 30 0627 0628 0630 S21 W37 4827 07 27.4 3 5F 3 C 16
0085 SVI0 30 1114 1119 1124 829 436G 4832 07 27.6 10 SF 3 C 14
0036 30 11554 1157 1212 S28 W36 4832 07 27.7 17 SN 16 ET
RAMY 30 1155 1157 1210 S29 W36 4832 07 27.7 15 SF 3 c 16
KAND 30 1158 1213 526 W37 4832 07 27.6 14 SN p ET
0097 30 1158 12018 1220 S22 W39 4827 07 27.5 21 SN 46 FU
RAMY 30 1159 1201 1221 S21 W39 4827 Q7 27.5 22 SN 3 C 53 UF
SVTO 30 1159 1209 1218 $22 W39 4827 07 27.5 19 S&F 3 C 38 F




Jul 87 - ALPHA S OLAR FLARES
_ JULY 1987
) HOAA/ Area Measurement o
Grp Start Max End USAF CMP Dur Imp Qbs Time  Apparent Corr
# Sta Day {UT) (UT) {UT) Lat CMD Region Mo Day (Min} Opt Xray See Type (UT) {1078 Disk) {Sq Deg) Remarks
0098 YUNN 31 0040 0041 0058 N16 E10 4834 07 31.8 16 SN c 8 .1 0
D0%O YUNN 31 0045 0045 0054 N20 W24 07 28.2 9 Sk C 31 .4 D
010G YUNHN 31 0048 Q050 0054 N31 W08 4831 07 30.4 6 SB C 16 .2 D
G101 YUNH 31 Cl47 0149 (158 S$30 W44 4832 07 27.6 i1 SN c 47 .8 D
0102 31 0347 0347 0353 N30 Wiz 4831 G7 30.2 6 SN 26 F
PALE 31 0347 0347 0350 N30 W14 4831 07 30.0 3 SF 2 C 20 F
LEAR 31 0347 0347 0356 N30 WI0 483% G7 30.4 3 SN 3 C 32 F
0193 HOLL 31 1831 1800 1917 NH15 W01 4834 07 31.7 41 SF 3 ¢ i5 FH
"Remarks"
A = Eruptive prominence whose base is less than 0 = Observations have hgen made in the H and K

90 degrees from central meridian, lines of Ca II.

8 = Probably the end of 2 more important flare. P = Flare shows Helium D3 in emission.

C = Invisible 10 minutes before. Q = Flare shows Baimer continuum in emission.

D = Brilliant point. R = Marked asymmetry in H-alpha line suggests

E = Two or more briiliant points. ejection of high-velocity material.

F = Several eruptive centers. $ = Brightness follows disappearance of filament

G = No visible spots in the neighborhood. in same position.

H = Flare accompanied by high-speed dark filament. T = Region active all day. .

I = Active region very extended. U = Two bright branches, parallel or converging.

J = Distinct variations of plage intensity before V = QOccurrence of an explesive phase; important,
or after the flare. expansion within roughly 1 minute that often

K = Several intensity maxima. includes a significant intemsity increase.

L = Existing filaments show signs of sudden W = Great increase in area after time of maximum
activity. intensity.

M = White-light flare, X = Unusually wide H-alpha line.

N = Continuous spectrum shows effects of ¥ = System of loop-type prominences.
polarization. I = Major sunspot umbra covered by flare.




INTERVALS OF NO FLARE PATROL OBSERVATION
FOR PRECEDING SOLAR FLARE TABLE

JULY 1987
HOUR-UT

01 2 3 45 6 7 8 8 101 1213 14 15 16 17 18 19 20 21 22 23 24

| | ‘

W W~ ® SN

DAY
»
=

1 | b

Times of no flare patrol, shown here as shaded areas, combine reports from the
observatories listed 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.

Bucharest Istanbul Learmonth Peking San Vito
Holloman Kandilli Palehua Purple Mt. Urumqi
Ramey Yunran

23
Jul
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Jul 87 EAST-WEST SOLAR SCHNS
JULY 1987

TOYOKAWA . JRPAN CHM
FAN BEAM WITH 1.1 MINUTES GF ARC

DATE T0TAL FLUX 1 249 2 247 3 244
E W
ostet] i N\ _/(’ff’#—~—mnﬁhx\\a, _/f’,ﬂ—r—**“q“\\gud ,/(/ﬂ’pﬂ-_Mﬁ\“\“\x_
<OPTICAL DisH > 0254 UT 0254 UT 0255 UT
4 247 g 247 o) 244 7 248
0255 UT 0255 UT 0255 UT 0255 UT
8 250 Q 249 10 249 {1 243
TSN T T
0255 U7 0256 UT 0256 UT 0256 UT
12 247 13 245 14 248 15 249
0256 UT 0256 UT 0256 UT 0256 UT
16 250 17 250 18 248 19 247
N T T L
0256 UT 0257 UT 0257 UT G257 UT
20 252 21 258 290 258 23 265
0257 UT 0257 UT 0257 UT 0257 UT
24 270 25 268 28 267 97 267
0257 UT 0257 UT 0257 UT 0257 UT
o8 264 24 2st 30 260 31 260

0257 UT 0257 UT 0257 UT 0257 UT
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EAST — WEST SOLAR SCANS Juil 87
JULY 1687
ALGONQUIN RADIO OBSERVATORY 10.7 cm
CANADA Fan Beam with 1.5 minutes of arc
E — W Resolution
01 02 03 04
73.5 I 72.0 71.3 ' 70.8
17:16 17:18 17:16 17:17
05 o8 07 08
71.0 70.9 71.7 73.6
LT o e l o LT
17:17 17:17 17:17 17:17
09 10 11 * 12
73.8 73.8 73.2 731
1\ C 1T 1 I
17:17 17:18 17:18 17:18
13 14 15 16
72.7 74 76.3 78.3
T e Tt [
17:18 17:18 17:18 17:18
17 18 19 20
78.9 /\ [ 79.9 B2.4 90.8 /%f‘l :
17:18 17:18 17:19 17:19
2R 23 24
90.4 112.0 111.4
17:18 17:19 17:19
286 27 28
106.4 102.2 99.4
I I
17:19 17:18 17:19 17:18
29 30 31 DATE ESTIMATED
94.4 91.2 89.2 {t/l\ TOTAL FLUX| e SN
E T W
17:19 17118 17:18 +-PHOTOSPHERE —
TIME 1L T.
* Scon interupted
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Jul 87

Flours, Australla

01
0201 UT
07
0202 UT
E
0203 UT
]9 ‘//\/\ﬁJ\ﬁ\\
E
0203 UT
25 //qu&
£ 4
0203 UT

NO DATA July 31,

EAST=-WEST SOLAR SCANS
JULY 1987
Estimated Quiet Sun Lavel
~— Cold Sky lLevel
02 03 04 05
t !
!
j;
Q201 UT 0201 Ut 0201 UT 0201 uT
08 09 o "
m ﬁ/\ o
0202 Ut 0202 uT 0202 UT
0203 UT 0203 UT 0203 UT 0203 Ut
20 21,J)AAVA Zi,fj/wj\/ 23 J/j\j\
—_1 — e ' e
0203 UT 0203 UT 0203 uT 0208 UT
26 27 28 29
—+ /\j__ /\/ //\1.
0203 UT 0203 UT 0203 uT 0206 UT
1987

Fan=Beam with 2 minutes of arc

21 cm

E-W Resoiution

06

0202 UT
12

NO DATA
18

0203 UT

g

1

0203 UT

30
.A’/fV//\F

0203 UT
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EAST-WEST SOLAR SCANS Jul 87
Fleurs, Australia JULY 1987 43 cm
Estimated Quiet Sun Level Fan~Beam with 2 mlnutes of arc
Cold Sky Level E-W Resoliution
ot 02 03 04 05 06
0201 UT 0201 UT 0201 UT 0201 UT 0201 UT 0201 UT
07 08 09 10 11 12
/\%/\ f%\ m o
E ; W
0202 UT 0202 uT 0202 UT 0202 Ut 0202 UT
13 14 15 16 17 18
‘ /\h /h h
- m I NI,
0211 UT 0203 UT 0203 uUT 0200 UT 0203 UuT

NO DATA 19-JULY 31, 1987
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Jul 87

SOLAR RADI O EMISSION
SELECTED FI XED FREQUENCY EVENTS
JULY 1987
Time of Flux Dansity
Start Max | mum Duration Paak Mean
Day Frag Sta Type (um (UT) {Min) (10 =22 W/m 2 Hz) Int Remarks
Q7 8800 SVTO 8 § 0427.,0E 0428,0 t.0D 34,0 Ql.=5 §T=2 TYP=3
2800 OTTA 20 GRF  2008,0 352,00 6.1 3.4
19 2800 OTTA 20 GRF 1826.0 2230,0 320.,0 2.9 2,0
21 2800 OTTA 22 &RF  1728.0 2136.0 332,00 5.3 2.6
22 2800 OTTA 23 GRF  1438,0 2057,0 488.0 8.2 4,1
2695 SGMR 46 C 1557,0E 1558,0 2.0D 52,0 QL=5 ST=2 TYP=5
2800 OTTA 4 S/F 1557.1 1558,5 6.5 52,5 7.9
2695 SYTO 8 s 1558,0€E 1558,0 1,00 49,0 QL=5 ST=2 TYP=3
2800 OTTA 1 5 1628.7 1629.,0 3.0 5.6 2.2
23 £:2695 PALE 8 § 0019,0E 0020,0 1.0D 28,0 QL=5 ST=2 TYP=3
2695 LEAR 8 § 0019,0E 0020,0 1.0D 28.0 QL=5 ST=2 TYP=3
2695 SGMR 45 C 1346.,0E 1346,0 1.0D 50,0 QL=5 §T=3 TYP=5
8800 SVTO ‘8§ 1346,0E 1346,0 1,00 27.0 QL=% §T=2 TYP=3
8800 SGMR 8§ § 1346,0E 1346,0 1.0D 48,0 QL=5 ST=3 TYP=3
2695 SVT0 8 S 1346,0E 1346.0 1.0D 47,0 QL=5 ST=2 TYP=3
2800 OTTA 3 8§ 1346.0 1346,8 6.7 48,3 10.8
2800 OTTA 21 GRF  1346,0 1413,5 71,0 5.3 2.6
2800 OTTA 20 GRF 1520,0 1558,0 91.0 2,1 1,9
2800 OTTA 1 5 1656.3 1656.8 2,0 2,0 1.0
2800 OTTA 22 GRF 1744.0 1929.0 124,0 5.1 2,6
2800 OTTA 42 SER  2055.0 2055,2 1.2 6.1 2,8
2800 OTTA 42 SER  2055.0 2125,3 3t.2 29.4 3.3
2685 PALE 8 s 2057.0E 2058.0 1,00 28.0 QL=5 ST=2 TYP=3
2695 SGMR 8 S 2057.0E 2058.0 1.0D 28,0 QL=5 ST=2 TYP=3
2800 OTTA 2057.5 2057.9 2,8 24,9 7.3
2800 OTTA 2108,5 2109,.0 1.7 8.5 2.5
2695 PALE 8 § 2123,0E 2123.0 2,00 33,0 Ql.=5 S5T=2 TYP=3
2695 SGMR 4 S/F 2123,0E 2123,0 3,00 28.0 QL=1 5T=3 TYP=3
2800 OTTA 2123,2 2123.3 1.7 25,2 6,3
2800 OTTA 2125,0 2125.3 1.3 29.4 5,9
24 8800 SVTO 46 C 0956.0E 0958,0 12,00 230,0 QOL=5 ST=3 TYP=5
[:2695 SVTO 46 C 0957.0E 0958,0 15,00 130.0 QL=5 ST=3 TYP=5
2800 OTTA 22 GRF 1100, 0E 11,0 328,00 6.0 4,0
2800 OTTA 22 GRF  1716,0 1753,0 164,0 6.2 3,1
25 8800 PALE 0220,0E 0223,0 4,00 110,0 QL=1 ST=2 TYP=8
2800 OTTA 20 GRF  1508,0 1529,0 85,0 2.5 1.2
2800 OTTA 20 GRF 1934,0 1943,0 70,0 5.3 1.8
2800 OTTA 20 GRF  2107.0 2111,7 53,0 3.6 1.6
26 2695 PALE 8 S5 0328,0 0328.0 2,00 18,0 QL=5 ST=2 TYP=3
8800 PALE 4 S/F 0328,0E 0328,0 1300.00D 23,0 QL=5 §T=2 TYP=3
8800 LEAR 8 § 0328.0E 0328,0 1.0D 33.0 QL=5 ST=2 TYP=3
2695 LEAR 4 S/F 0328,0E 0328,0 421,00 12.0 QL=5 ST=2 TYP=3
2800 OTTA 20 GRF 1410,0E 1524,0 324,00 4.1 2.0
27 B800 LEAR 4 S/F 0217.0t 0218.0 3.00 31.0 QL=5 ST=2 TYP=a3
[:8800 PALE 8 S 0218,0E 0218.0 1.00 26,0 QL=5 $T=2 TYP=3
2800 OTTA 20 GRF  1240,0E 238,00 8.9 4.4
2800 OTTA 24 R 1649,0 1700,0 1.0 1.5 o7
8800 SGMR 46 C 1810,0€ 1811.0 4,08 440,0 QL=5 ST=2 TYP=5
8800 PALE 46 C 1810,.0E 1811,0 3,40 440.0 QL=5 ST=2 TYP=5
2695 PALE 46 C 1810,0E 1811,0 4,0D 220,0 QL=5 5T=2 TYP=5
2695 SGMR 46 C 1810,0E 1811,0 5.0D 260.0 QL=5 5T=2 TYP=5
2800 OTTA 3 8 1810.2 1811,8 8.0 235.6 70,7
2800 OTTA 30 PBI i818.2 1818.2 74,0 6.8 3.4
2800 OTTA 1 § 1824,2 1826.0 4.5 3.4 1.7
[:2800 OTTA B 5 1825,0 1825,2 o3 2.9 1.4
2800 OTTA 24 R 2115.3 21247 9.4 1.9 1,1
2800 OTTA 24 R 2202,0 2215,0 13.0 1.6 +9
28 2800 OTTA 22 GRF 1100,0E 1150.0 310,00 4.7 2,8
2695 SGMR 8 3 1258,0E 1259.0 2,0D 48,0 QL=5 5T=2 TYP=3
29 2800 OTTA 1 5 2137.0 2137.2 1.2 2.5 1.2
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Jun 87 SUNSPOT GROUPS
(ORDERED BY CENTRAL MERIDIAN PASSAGE DATE)
JUNE 1987
NOAA/ Mt Observation E;;;;Gtea—m—_—~~——_lggéj _______
USAF  Wilson Time CMP Max  Mag Spot Area Spot  Extent

Group  Group Sta Mo Day (UT) Lat CMD Mo Day H Class Class (1076 pepyi) Count (Deg)  Qual

4814 24403 MWIL 06 11 0100 S19 Wi5 06 9.9 4 ( B)

4814 SVT0 06 12 0717 S19 Wes 06 10.1 B BX0 20 5 2 3
4814 LEAR 06 12 0736 S19 W28 06 10.1 B BXO 10 3 3 3
4814 RAMY 06 12 1247 S19 W32 06 10.1 B BX0 20 3 3 4
4814 BOUL 06 12 1325 S18 W32 06 10.1 B BXO 20 2 3 3
4814 24403  MWIL 06 12 1400 S20 W33 06 10.1 3 ( B)

4814 HOLL 06 12 1540 S20 W32 06 10.2 B BX0 20 2 3 3
4814 LEAR 06 13 0328 S20 W38 06 10.2 A AX 10 1 1 3
4814 SVTO 06 13 0709 S19 W4l 06 10.2 A AX 10 2 4
4813 24404 MWIL 06 11 0100 S11 EO6 06 11.5 4 ( B)

4813 HOLL 06 11 1605 S11 W02 06 11.5 B BXO 10 2 2 3
4813 PALE 06 11 1756 S11 W02 06 11.6 B BX0O 10 2 3 3
4813 RAMY 06 11 2025 S11 W03 06 11.6 B BX0 10 5 5 3
4813 SVTO 06 12 0717 S10 W09 06 11.6 B BXO 10 3 3 3
4813 LEAR 06 12 0736 S11 Wil 06 11.5 A AX 10 1 1 3
4813 RAMY 06 12 1247 S12 W15 06 11.4 B BXO0 10 4 3 4
4813 BOUL 06 12 1325 S12 Wi4 06 11.5 A AX 10 1 1 3
4813 24404  MWIL 06 12 1400 S12 Wi4 06 11.5 4 (AF)

4813 HOLL 06 12 1540 S12 Wi4 06 11.6 A AX 10 2 1 3
4813 SVT0 06 13 0709 S12 W24 06 11.5 A AX 1

4813A 24402 MWIL 06 10 1400 S12 E26 06 12.5 3 (AF)

4816 SVTO 06 17 0553 S05 woz 06 17.1 B BXO 10 2 2

4816 BOUL 06 17 1316 SO05 W04 06 17.2 B BX0 10 5 4 2
4816 24406  MWIL 06 17 1345 S04 W06 06 17.1 3 ( B)

4816 RAMY 06 17 1515 S05 W06 06 17.2 B BXO 10 3 3 4
4816 HOLL 06 17 1525 S04 W06 06 17.2 B BXO 10 3 2 4
4816 PALE 06 17 1802 S04 W08 06 17.1 B BXO 10 2 3 3
4816 LEAR 06 18 0040 S03 Wil 06 17.2 B BXO 10 3 2 3
4816 SVTO 06 18 0544 S06 W13 06 17.3 B BX0 10 3 2 3
4816 24406 MWIL 06 18 1400 S03 W18 06 17.2 3 (AP)

4816 HOLL 06 18 1459 S04 W18 06 17.2 A AX 10 2 1 3
4816 RAMY 06 18 1545 S04 W18 06 17.2 A AX ' 10 2 2 3
4815 SVT0 06 12 0717  N27 E84 06 18.8 A AX 1 3
4815 LEAR 06 12 0736 N28 E79 06 18.5 A AX 10 1 1 3
4815 RAMY 06 12 1247 N28 E79 06 18.7 A AX 10 1 1 4
4815 24405 MWIL 06 12 1400 N27 E76 06 18.5 3 (AP)

4815 HOLL 06 12 1540 N26 E78 06 18.7 A AX 30 1 1 3
4815 LEAR 06 13 0328 N28 E70 06 18.6 A AX 10 1 1 3
4815 SVTO 06 13 0709 N28 E68 06 18.6 A AX 10 1 4
4815 BOUL 06 13 1309 N28 E60 06 18.2 A AX 20 1 1 2
4815 RAMY 06 13 1310 N27 E64 06 18.5 A AX 10 1 1 4
4815 HOLL 06 13 1315 N27 E65 06 18.6 A AX 10 1 1 3
4815 24405 MWIL 06 13 1330 N28 E64 06 18.6 3 (AP)

4815 PALE 06 13 1955 N28 E60 06 18.5 A AX 20 1 1 3
4815 LEAR 06 14 0244 N28 E57 06 18.6 A AX 10 1 1 3
4815 CULG 06 14 0515 N28 E56 06 18.6 A AX 10 1 1 3
4815 SYTO 06 14 0730 N27 E54 06 18.5 A AX 10 2 1 2
4815 BOUL 06 14 1306 N27 E49 06 18.4 A AX 10 1 1 2
4815 RAMY 06 14 1315 N28 E52 06 18.86 A AX 10 1 1 3
4815 24405 MWIL 06 14 1345 N27 E51 06 18.5 4 (AP)

4815 HOLL 06 14 1654 N28 E50 06 18.% A AX 10 1 1 3
4815 PALE 06 14 2005 N28 E49 06 18.7 A AX 1 2
4815 LEAR 06 15 0528 N28 E45 06 18.7 A AX 10 1 1 3
4815 RAMY 06 15 1330 N27 E40 06 18.7 A AX 10 1 1 3
4815 BOUL 06 15 1421  N25 E38 06 18.5 A AX 1 1 2
4815 HOLL 06 15 1440 N26 E40 06 18.7 A AX 10 1 1 3
4815 RAMY 06 17 1515 N25 E10 06 18.4 A AX 10 2 1 4
4815 HOLL 06 17 1525 N25 E1l 06 18.5 A AX 2 1 4
4815 LEAR 06 18 0040 N25 EO5 06 18.4 A AX 10 2 1 3
4815 SVTO 06 18 0544 N28 E02 06 18.4 B BX0 10 3 3 3
4815 RAMY 06 18 1545 N30 W06 06 18.2 A AX 10 1 1 3
4815 PALE 06 18 1726 N30 W05 06 18.3 A AX 20 1 1 3
4815 CULG 06 18 0405 N31 W14 06 18.1 B BXO 10 3 3 1
4815 LEAR 06 18 0615 N31 W12 06 18.3 A AX 10 3 2 3
4815 RAMY 06 19 1520 N31 W17 06 18.3 A AX 10 2 2 2
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Jun 87 SUNSPOT GROUPS :
(ORDERED BY CENTRAL MERIDIAN PASSAGE DATE)
JUKE 1887
NOAA/ Mt Observation Corrected Long.

USAF  Wilson Time CMP Max  Mag Spot Area Spot  Extent
Group Group Sta Mo Day (UT) lLat CMD Mo Day H  Class Class (17576 Hemi) Count (Deg} Qual
4819 LEAR 06 29 0135 N2l W72 06 23.5 B CAD 110 2 3 3
4819 CULG 06 28 0525 Nel W73 06 23.8 A HS 120 1 3 2
4819 SY¥TO 06 29 0850 N20 W70 06 24.0 B €SO 140 2 & 3
4819 HOLL 06 29 1315 N2O W75 06 23.8 A HA 80 2 1 4

4819 24410 MWIL 06 29 1345 N2D W76 06 23.8 4 (8P)

481¢% RAMY 06 29 1400 N18 W75 06 23.8 A HS a0 1 2 1
48189 PALE 06 29 1733 N2i W80 06 23.6 A HS 100 1 4 3
4819 LEAR 08 30 0350 NZ1 W8g 06 23.3 A HA 30 1 1 2
4819 CULG 06 30 0445 N23 W85 06 23.8 A HS 120 1 1 4
4817 LEAR 0B 18 Q040 532 £78 06 24.2 A HS id 1 1 3
4817 SVI0 06 18 0544 831 E77 05 24.3 A HA 30 1 2 3
4817 24408 MWIL 06 18 1400 $32 E73 06 24.4 5 (AP}

4817 HOLL 06 18 1458 $31 E73 06 24.4 A HS 120 1 2 3
4817 RAMY 06 18 1545 $28 EV1 06 24.2 A HH 20 1 3 3
4817 PALE ©B 18 17286 831 £72 06 24.4 A HS 120 1 2 3
4817 BOUL 06 18 1940 §31 E6B8 08 24.2 A HS 80 1 2 3
4817 CULG 08 19 0405 $33 E70 06 24.7 60 1 2 1
4817 LEAR 06 19 0815 $32 EB6B 06 24.5 A HH 140 2 3 3
4817 SVT0 06 18 0753 S31 E66 06 24.5 B CHO 110 2 4 3
4817 HOLL 06 19 1343 531 E5S 06 24.2 A HS 70 2 2 3
4817 24408 MWIL 06 19 1345 830 EBO 06 24.3 5 (AP)

4817 BOUL 06 19 1345 831 £61 06 24.4 A HS 100 2 2 3
4817 RAMY 06 18 1520 S30 E61 0B 24.4 B Cs0 20 2 3 2
4817 PALE 06 19 1701 $31 ES8 08 24.3 A HS 110 2 3 3
4817 LEAR 06 20 0038 $30 EBB 06 24.4 A HS 140 2 2 4
4817 80UL 06 20 1308 S31 E48 06 24.3 A HS 60 2 3 2
4817 24408  MWIL 06 20 1345 S30 E49 06 24.4 5 {BP)

4817 PALE 06 20 1815 531 E47 06 24.5 A HS g0 2 2 3
4817 HOLL 0B 20 2020 $30 E45 06 24.4 A HS 50 2 2 3
4817 LEAR 0B 21 0729 $31 E40 06 24.5 A HS 90 2 2 3
4817 SYTO 06 21 1100 $30 E36 06 24.3 B Dso 90 2 3 3
4817 BOUL 06 21 1308 S3D E34 08 24.2 A HS 40 3 3 1
4817 24408 MWIL 08 21 1400 S31 E35 06 24.3 5 (AP)

4817 HOLL 06 21 1533 S31 E35 06 24.4 A HS a0 4 3 3
4817 PALE 08 21 1836 S31 E34 06 24.4 A HS 50 2 2 3
4817 LEAR 06 22 0100 S31 E30 06 24.4 A HS a0 3 3 4
4817 CULG 08 22 0430 $31 E28 06 24.4 B DRO 80 3 3 4
4817 SVTO 06 22 0720 $31 E27 06 24.4 B Dso 70 3 3 3
4817 24408 MWIL 06 22 1415 831 g22 06 24.3 4 (ap)

4817 BOUL 08 22 1419 S30 E22 06 24.3 B CAD 340 3 3 2
4817 HOLL 08 22 1650 S31 E22 06 24.4 A HS 30 3 2 3
4817 PALE 08 22 1754 831 E21 0B 24.4 A HS 40 3 2 3
4817 LEAR 06 23 0001 S31 E18 06 24.4 A Hs 40 3 2 4
4817 cuLe 06 23 0500 §32 E13 06 24.2 B Ccso 50 3 3 1
4817 SVTO 06 23 0540 $31 EiB 05 24.4 8 €s0 40 3 2 3
4817 24408 MWIL 06 23 1400 $31 E10 06 24.4 5 (AP)

4817 HOLL 0B 23 1515 $31 EQ9 06 24.3 A HS 40 2 2 3
4817 BOUL €6 23 1818 S30 £20 06 24.2 A HS 70 1 2 2
4817 RAMY 06 23 1710 S31 EO8 06 24.3 A HS 50 1 2 3
4817 PALE 0B 23 1757 832 EO07 06 24.3 A HS 50 1 2 3
4817 LEAR 08 24 0021 $30 EOB 06 24.4 A HS 20 1 1 3
4817 CULG 06 24 0300 831 E02 06 24.3 A HS 10 1 1 1
4817 SVTO 06 24 0618 $31 EQL 06 24.3 A HS 50 1 1 4
4817 BOUL 06 24 1325 530 wo4 06 24.2 A AX 10 1 1 2
4817 24408 MWIL 06 24 1400 S31 W02 06 24.4 & (AP}

4817 RAMY 06 24 1414 $32 W03 06 24.3 A HS 50 2 2 3
4817 HOLL 06 24 1445 $31 W03 06 24.4 A HS 30 1 i 3
4817 PALE 06 24 1726 5§32 W05 06 24.3 A HS 50 1 1 4
4817 LEAR 08 25 0001 S31 w07 0B 24.4 A HS 10 1 1 4
4817 SVTO 06 25 0549 S31 Wil 06 24.4 A HS 40 1 1 4
4817 BOUL. 06 25 1343 $30 W15 06 24.4 A AX 190 1 1 4
4817 24408 MWIL 06 25 1345 5§32 W1b 06 24.4 4 (AP}

4817 RAMY 08 25 1445 $32 Wi4 06 24.5 A HA 30 1 2 2
4817 HOLL 06 25 1520 §31 Wib 06 24.4 A HS 30 1 1 3
4817 PALE 06 25 1658 §32 W18 06 24.3 A HS 30 1 1 4
4817 LEAR 0B 28 0051 532 wWa2z2 06 24.3 A AX 10 2 1 3
4817 CULG 06 26 0405 $31 w21 06 24.5 A HS 10 1 1 2
4817 SVT0 06 26 0545 $31 w23 08 24.4 A HS 10 ¥ 1 4
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Stations reporting:

BoUL
CuLG

It

Boulder
Culgoora

Holloman
Learmonth

MWIL
PALE

(]

Corrected
Spot Area
Class  (19-6 Hemi)
AX 10
HA 20
HS 20
HA 10
AX 16
AX 10
AX 10
AX 10
AX 10
AX 10
AX iD
BXO 10
BXQ 10
BXO 10
BX0 10
BX0 10
BXO 10
AX 10
BX0 10
BXO 10
BX0O 10
AX
Mt. Wilsen
Palehua

RAM
SVT

tang.
Extent
(Deg)  Qual
1 3
1 3
3 2
1 3
1 3
1
1 1
1 4
1 3
1 1
1 2
1 3
5 2
4 4
5 2
3 1
3 2
3 3
2 2
4 4
2 2
1 2
Y = Ramey
0 = San Vito
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SUDDEN I ONOSPHERIC DISTUBRBANCES
JUNE 1987
Hide- Number of Station Reports by Type

Start Max End spread LF= Known X~ray NOAA/SESC
Day (UTy (UT)  (UuT) Imp index SWF SEA SPA SPA SES Flare Ctass  Reglon
02 0827 0837 084D 1= 1 1 Ne flare
02 1934 1936 1958 1 1 1 No flare
03 1245 1250 1256 1= 1 1 No flare
05 0334 0348 0515 1 1 1 No fiare
05 1358 1416 1455 1 1 1 No flare
05 1633 1635 1640 1- 1 1 No flare
05 1951 1951 2001 1= 1 1 No flare
08 0937  0950U 1040V i ] 1 No flare
08 1050 1100 1120 1 3 2 No flare
08 1505 1514 1528 1 1 1 No flare
0% 1902 1909 1914 1= 1 1 No fiare
10 0922 102% 1110 i 3 2 No flare
10 1629 1635 1640 1 1 1 No flare
i1 0156 0246 0447 1= 1 1 No flare
" 0926 0928 (0947 1 1 1 No flare
1 1300 1319 1356 i 3 2 No flare
12 1110 1145 1207 1 3 2 No flare
12 1404 14317 1450 1 1 1 No flare
13 0952 1036 1101 1 3 2 No flare
15 1444 1453 1509 1= i 1 No flare
16 0603 0620 0644 1 1 1 No flare
16 0707 0720 0738 1 3 2 0710 UY No data
16 0809 0820 0843 1 3 2 No flare
16 0931 0850 1014 1= 1 1 No flare
17 1637 1648 1702 1 1 1 No flare
18 0738 0749 0816 1 3 2 No flare
22 1218 1223 1230 1w 1 1 1217 UT No data
22 1616 1621 1644 1 i 1 No fiare
22 2022 2033 2036 1- 1 1 2018 UT 4819
23 1224 1234 1340 = 1 t 1227 UT No data
24 1354 1359 1407 T 3 i 3 1356 UT No data
25 1005 1042 1053 1 5 2 No flare
25 1551 1632 1658 1 i 1 No flare
26 0311 0330 0356 = i 1 0309 UT No data
29 1315 1356 1419 1= 1 1 No flare
29 1712 17123 1736 1 1 1 No flare
29 1809 1816 1827 1 1 1 Ne flare




SUDDEN {OHOGSPHERIC DISTURBAKNCES

JUNE 1987

OBSERYATORIES REPORTING FOR JUNE 1987%%
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Ayrshire, Scotland SES Maui, Hawali, USA

Darrestadt, German Federal Repubiic SWF

Panska Ves, Czechoslovakla

Edenvale, Republic of 5, Africa SES Paterson, New Jorsay, USA (AD3)
Farsta, Sweden SES Paterson, New Jersey, USA (A46)
Hiralso, Japan S¥F Rimavska Sobota, Czechoslovaekia
Hauston, Texas, USA SES Sofia, Bulgarla

Huancayo, Peru SwF Somesworth, New Hampshire, USA
Inubo, Japan 548 Tavares, Florlda, USA

Kandt 11, Turkey 3EA Tucson, Arizona, USA

Latrobe, Pennsylvania, USA SES Upice, Czechos|avakla

Lintong, Pecples Republlc of China 5PA Val ley Cottage, New York, USA
Loutsville, Kentuchy, USA SES Zilina, Czechoslovakia

SWF
SEA, SwF, SES
SES
SES
SEA
SES
SES
SES
SES
SEA
SES
SEA

*#0bsarvations are not necessarlly contlnauous,

Sibs by HOAASESC REGIONS

JUNE 1987
Day: 2 3 4 5 6 7T 8 9 10 1V 12 13 14 15 16 17 18 1% 20 21 22 23 24 25 26 27T 28 29 30 3t
Reglon Ho. Mumber of events in active reglons
4819 1
Number of ovents with X-ray flares
Number of events with no flare reparted
21 4 31 2z 3 2 1 T 4 1 1t 1 1 2 3
Humbar of events wlth no flare patro!
Mumber of events with flare but no active reglen
1 i i 1
Event
Totals 2 1 4 317 2 3 2 1 1T 5 1 1 3 2 2 1 3
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Day

Observation

Start End

(UT?}

(Ut

Sta

SOLAR
SPECTR

RADI
AL OB
JUNE

O EM
§

S510N

ERVATIONS

1987

Decimetric Band
Start
{UT)

End
(UT)

Int
(1=3)

Start
(4T

Metric Band

End
(UT)

Dekametric Band

Int
{1=3)

Start
(um

End
(uT)

int
(1=3)

Spectral Type

o1
02

03

04

05

06
07
08
09

12
13

14

19
20

21

22

23
24

0413

0411
0555
1251

0410
0848

0410
0410
1756
0409
0410
0408
0410
0952
0408
1505
0410

1636

0407

0409
1006

0407
1432

0408

0407
0600

0409

0408
1322

0410

0848
o410

0408
1557

0410
0409

0647
1322

1847

0517
1146
i848

0825
1849

1849
1609
1850
1850
0835
1851
0928
1853
1449
1853
1634

1854

1854

0711
1855

1429
1854

1856

0515
1856

1856

1231
1855

1842

1857
1858

1554
1857

1858
0620

1300
1857

WEIS

PALE
WEIS
WE1S
WE!S

WEIS
WEIS

HEIS
WEIS
WELS
PALE
WEIS
WEIS
WEIS

WEIS
WEIS

V70
WEIS
WEIS

WEIS
SYT0
5VTO
WE!S
PALE

WEIS

WEIS
WEIS

WE1S
WEIS

WEiS

WE!LS
WEIS

WEIS

WEIS
WEIS

WELS

SVTO
WEIS

WELS
PALE
SVTO

WEIS
WE1S
PALE

WEIS
WELS

HWELS
WEIS

0001.0

2011,0

1247,0
1247,2

0552,0
13510

1939.0

0428.0

1757,0
1757,0

2118,0

0002,0

2011,0

1247,0
1249.3

0600,0
1352.0

1939.0

0428,0

1758,0
1757.0

2125,0

-

1

oy

11

til

It
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SOLAR RADIEO EMISSION Jun 87
SPECTRAL OBSERVATIONS
JUNE 1987
Observation Decimetric Band Metric Band Dekametric Band
Start End Start End Int Start End int Start End Int
Day (UT) (UT} Sta (uh W (1=3) (U uny (1=5 (UT) (UT) (1=3) Spectral Type
24 CULG 2209.0 2209.0 1 11
2% 0410 1858 WEILS
26 0410 1428 MELS
1444 1857 WEIS
27 0411 0906 WEIS
1031 1858 WEIS
SVT0 1035,0 1035,0 2 tl
28 0410 0642 WEIS
1536 1857 WEIS
29 0635 1715 HEIS
30 LEAR 6213,0 0214,0 1 v
PALE 0213,0 0213,0 1 't
CuLG 0214, 0215,0 1 LR
0537 1857 WEIS
The symbols used under the column heading SPECTRAL TYPE have the following definitions:
B = Single burst RS = Reverse slope burst
G = Small group (< 10) of bhursts DP = Drifting palrs
G = Large group (> 10) of burst . DC = Drifting Chains
C = Underlying continuum (particutarly with Type 1) H = Herrlngbone
S = Storm in the sense of Intermittent but W = Weak
apparently connected activity P = Pulsations
N = Intermittent activity in this period CONT = Continuum
U = U=shaped burst of Type fI! UNCLF = Unclassified activity

Stations Reporting:

CULG = Culgoora SGMR = Sagamore Hill
LEAR = Learmonth SYTO = San Vito
PALE = Palehua WEIS = Weissenau

DCIM = Fast drift
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Jun 87 COSMIC RAY I NDICES
{Neutron Monitor)

JUNE 1687
THULE ALERT DEEP RIVER KIEL CLIMAX PRED1GTSTUHL TOKYO HUANCAYO
Average Average Average Average Average Average Average Average
Day (cts/h)/100 (cts/h)}/100 (cts/h)/300 (cts/h)/100 {¢ts/h}/100 (cts/h)/100 (cts/h)/256 (cts/h)/100
i 6259,3 4193,1 1781.7
2 6309, 1 4192,0 1783.3
3 6327.9 4184,2 1779.0
4 6321,1 4183,6 1778.1
5 6347.3 4219.0 1786,8
6 6385,4 4241.4 1788,7
7 6358.0 4214,3 1783,7
8 6341,4 4205,7 1780,4
9 6336,7 4206,2 1782,9
1¢ 6338,.3 4210,4 1784 .3
1" 6314,0 4200.8 1777.3
12 6332.4 4207, 9 1778.9
13 6337,3 4208,7 1778.8
14 6347.6 4220.8 1783,7(32)

15 6351,7 4217.8 1783,3
16 6360,0 4228.7 1781,9
17 6365,3 4233,3 1785.5
18 6350,3 4225,0 1782.6
19 6336,9 4225,2 1785,.0
20 6318,2 4208,5 1781,4
21 6315,9 4217,9 1782,9
22 6295,2 4202,3 1777.2
23 6300,7 4194 .4 1785, 1
24 6301,8 4172,5 1780,5
25 6276, 1 4171.6 1779,0
26 6289,1 4189,8 1784,7
27 6267.6 4178,7 1786.2
28 6247,5 4183,0 1783.1
29 6240,7 4180,7 . 1783.9
30 6260,8 4184,0 1783,9
Maan 6319,1 4203,5 1782,3

For less than 24<~hour coverage, parentheses encloss 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
falis balow 40 hours,




Jun 87
BAILY AVERAGE I NDICES Ap

Day Jul 86 Aug Sep Oct Nov Dac Jan 87 Feb Mar Apr May Jun
1 7 6 9 7 13 13 i8 7 9 10 7 8
2 13 5 16 25 & 8 10 4 3 4 6 8
3 8 19 7 9 16 6 6 4 6 2 6 4
4 7 20 7 7 67 7 3 4 10 16 5 6
5 7 9 9 19 20 4 3 4 21 12 4 7
6 5 6 8 12 12 4 3 7 10 7 5 25
7 4 4 5 5 6 & 5 9 21 13 8 9
8 6 7 5 6 4 4 7 14 12 11 4 4
g 6 10 6 6 3 6 10 A 9 8 4 3
i0 & 6 6 3 5 12 6 8 " 10 10 4
n 4 7 16 4 14 8 5 7 8 7 6 7
12 6 10 89 2 9 4 10 18 14 5 2 3
13 7 10 22 28 5 12 6 4 8 12 & 6
14 4 5 12 31 5 20 5 5 8 6 9 6
15 4 6 18 14 12 4 5 6 10 & 4 4
16 5 4 7 6 1i 12 12 12 12 4 4 8
17 8 5 14 6 8 5 10 9 10 5 4 6
18 6 3 20 13 6 6 8 7 12 4 2 6
9 4 4 21 21 4 6 7 5 1 8 2 17
20 3 15 18 14 5 7 18 29 4 12 4 8
21 6 29 1 1 3 1A 10 19 18 3 3 &
22 7 29 4 6 2 14 10 18 15 4 7 4
23 5 25 43 5 12 22 11 14 & 4 8 3
24 i5 22 22 2 46 10 7 12 5 9 20 7
25 17 17 26 4 49 11 7 7 6 4 25 7
26 20 12 27 3 17 14 7 6 13 4 g 9
27 16 13 20 16 9 g 7 12 26 9 14 5
28 9 12 13 9 5 3 1B 13 12 2 10 4
29 7 22 i3 15 10 3 10 5 4 21 5
30 11 27 5 14 14 4 4 4 4 g 3

3 12 16 6 7 8 4 n
Mean 8 12 17 1 13 8 8 10 10 7 8 7

- e e

]
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Jun B7 MONTHLY MEAN aa INDICES O01./45—06.87

1!
i

M«WWMW : jf}

45 47 4:9 5“! SIS 5l5 sS7 .'.5‘9 6‘1 5'.3 !5'5 5.7 6'9 "7“! Fa-I - 7l7 7IQ 81 83 85 87

aa Index

Year Jan Feb Mar Bpr May Jun Jui Aug Sep Oct Now Dec Mear
1945 16.1 164 25,0 19.1 15.4 11.1 1%.3 i12.1 19.6 7.9 12.0 20.2 16.3
1945 19.2 30.2 43.5 25.0 24.1 22.3 28.6 147 41.7 12.6 19.3 14.3 25,4
1947 20,6 17.1 379 23.3 19.% 21.1 21.4 32.9 37.1 31.3 Z0.7 17.9 5.2
1948 20.8 2i1.0 24.2 17.7 23.7 15.0 146.2 2B.3 22.0 36.1 23,1 23.0 224
1949 ?7?.8 20.4 24.7 17.& 22.4 17.9 11.8 19.2 17.8 32.7 24.& 19.1 21.2
1950 19.5 23.2 2Z20.& Z3.8 21.7 19.0 19.% 30.2 2.3 34.5 28.0 24.0 Zh . 4
1951 ?3.1 9.2 28.% 32.1 255 23.2 2Z5.2 £29.7 4&4.4 30.3 25.7 28.2 28.8
1952 2B8.%5 34.3 40.1 3B8.0 33.1 23.8 20.7 19.0 28.5 246.4 18B.9 Z23.4 27.%
1933 2Z2.3 PL.2 274 22,7 2104 18,4 22,9 26,1 2.0 224 20.2 12.6 22.2
1954 13.9 24.% 25.5 206 1z2.0 ©.7 13.1 146.5 25.4 21.1 14.5 10.9 17.3
1955 192.3 18.2 23.64 2Z1.i 1&.7 15,1 12.3 14.3 19.1 17.8 192.9 14.1 17.6
19546 28.7 23.3 27.6 31.7 29.3 23.5 19.8 Z20.7 22.4 19.3 32.3 18.2 26.7
19597 78,7 2.8 35.7 28.8 18,1 29.1 21.7 20.7 S7.0 24.0 22.5 31.7 29 .4
1958 75.5 43.7 361 27.6 5.2 29.7 36.0 5.1 2.5 26.7 1.0 Z7.2 zZ8.5
1959 24,3 3B.9 29.9 24.2 5.7 21.6 429 31.2 36,1 28,2 32.1 38.8 30.2
1948 5.2 735 274 S1.5 3J1.& 27.64 28.1 27.2 6.4 45.46 45,9 34.5 32.9
1961 70,64 25,1 Zz.0 21.8 22.3 20.1 3.0 18.% 20.7 23.3 17.3 Z2i.1 22,4
1962 13.2 19.2 15.5 22.6 13.4 iB.1 21.0 2.2 29.8 33.3 22.5 Z3.5 21.5
1963 19.3 15.3 14,9 18.2 20.4 20.% 20.8 22.9% 40.2 Z3.5 20.7 18.9 21.3
L1954 Z20.: 20.1 Zi.0 21.7 17.% 15.1 1&£.9 4.8 18.2 16.9 13.8 18.3 17.2
1965 11.8 16.3 14.3 12.6 10.9 15.7 14.7 168 17.% 13.1 11,7 13.8 14.1
1964 14.2 14.8 1B.6 1z2.0 14.8 12.%5 17.1 20.0 22.4 17.5 16.8 2Z0.5 17.3
1967 18.9 19.8 13.8 15.5 33.1 18.& 1.4.4 17.9 24.7 17.6 18.9 Z4.% 19.6
1948 Z1.1 2.5 23.3 22.2 21.4 24.9 18.0 20.1 22.0 24.8 26.2 20.3 2Z2.5
19469 17.8 75.8 7Z7.3 23.6 Z5.2 16,7 1.0 15,3 23.8 17.2 18.7 13.8 20.G
1770 14.4 12,7 Z6.4 23.1 1&6.6 18.3 28B.4 2Z1.0 19.7 20.& 21.6 146.5 17.9
1975 Z23.5 21.2 21.1 22.9 21.1 17.0 15.2 17.1 21.4 22.2 18.8 18.6 2003
1972 Z21.7 1B.3 Z1L.3 1B.1 1&.6 2.5 14.0 34,2 20.4 20,4 Z21.8 18.79 z0.6
1973 24,1 32,7 3.9 39.6 26y 27.3 209 20.6 22.8 ZB.Z2 2007 12.9 25.8
1974 5.6 26.4 33.7 32.9 29.2 29.2 32.0 30.2 33.7 3I7.3 2.8 Z7.©5 30.4
1975 27.6 31,1 3.0 24.3 22,7 20.7 Z1.7 18.1 16.9 20.2 29.3 Zi.1 3.8
1976 23.3 2B8.95 33.4 Z5.4 23.7 17.9 18.4 17.7 23.7 20.4 169 1B.6 22.3
1977 i5.7 2L.0 19.9 2Z4.9 20.1 14,2 PZ.9 23.2 23.0 20.9 17.3 17.0 Z2C.2
1978 246 26,2 25,9 3J1.3 3i1.2 28.3 19.9 25.464 27.0 Z20.8 Z24.6 22.0 5.6
1977 27.3 23,7 b9 3395 Z1.0 18.3 17.9 26,0 22.0 19.3 17.1 16.8 22.5
.980 1.0 17.2 12.7 18.4 15.6 Z0.0 17.0 15.9 4.2 Z21.9 23.3 21.7 18.1
1981 ib.5 231 26.6 32.8 2£.% 18.0 27.2 Z4.0 20.4 33.7 24.1 192.3 24 .4
1982 Z4.2 B0.6 28,9 32.9 267 32,1 43.9 31.4 45.1 28.5 33.0 33.8 34.2
1983 26,2 40.0 33.6 35.7 31.&6 269 21.3 24.9 23,7 28.3 33.% 26.0 29,4
1984 23.5 26,7 3BO.7 325 2Z27.2 Z3.7 Sh5.4 2.8 3.6 33.1 3.0 22.0 28.5
i9ac 25.7 24,1 19.0 29.5 15.46 1.9 23.4 22.0 Zi.z2 22.2 23.7 21.4 ZZ.32
1984 224 40,0 21,1 143 18.8 159 16.3 22.3 24.7 18.6 21.2 15.3 29.9
1987 ie.8 166 17.6 12.9 14.7 13.2 15.0




Jun 87 PRINCIPAL MAGNETIC STORMS
JUNE 1987
Commancement SC Amplitudes Q;SQ;; ——————————— E;J“—h

Geomag Time D H Z Maximum 3-Hour K Index D H Z Hour
Sta Lat Day (UT) Type {Min) (GCamma) (Gamma) Day(3~Hour Periods) K (Min) {(Gamma) (Gamma) Day {(UT)
HYB 07,6N 05 1100 .. .. .. . 06(3,4,5) 5 7 153 23 07 22
SIT 60.0N 06 06-- ., . . . 06{5} T e 560 380 06 15
B4l 28,5N 06 0600 ., . . . 06(3) 5 N 95 37 06 21
JAL 17,38 06 0Qi00 ,, .o . . - 9 130 43 07 04
KRC 1504N 06 03"- e + s . s 06(4'5) 5 4 110 60 08 ‘5
SHL 14,78 06 0100 ,. .e .e .o - 8 "y 30 Q7 04
udJd 13,58 06 0100 ,, .s . . - 7 167 32 07 04
ABG 09,5N 06 0100 .. . . ve 06(5} 5 7 146 41 07 04
GUA 04,0N 06 0700 .. . . .s 06(4) 5  w- 100 10 06 20
ETT 00.65 06 0430 ., . .o .. - =5 145 54 07 24
PMG 18.65 06 0600 ., .e . ve 06(3) 6 5 130 80 07 00
CNB 43,95 06 06-- .. . . .o 06(3,4,5) 5 17 145 40 06 20
HY8 07.6N 18 2300 ,. . . . 19(4) 5 6 108 26 20 02
HYB Q7.6N 25 1700 .. .. . .. 25(7,8) 26(7,8) 27(1,4) 3 5 75 22 27 14
Stations Reporting:
ABG = ALIBAG FRD = FREDERICKSBURG JAl = JAIPUR S1T = SITKA
BJi = BEIJING GNA = GNANGARA KRC = KARACHI Udd = UJJAIN
CNB = CANBERRA GUA = GUAM KGL = KERGUELEN WIT = WITTEVEEN
COL = COLLEGE HER = HERMANUS PMG = PORT MORESBY
ETT = ETAIYAPURAM HYD = HYDERABAD SHL = SHILLONG
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RADIO PROPAGATION QUALITY INDICES Jun 87

JUNE 1987
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For Circuits from Norddeich to:
Day  Bracknell Teheran New York Tokyo Johanneshurg Canberra

Y T T R 0 D S A b A e W S e A e A L A s b kA A TR KB e e e WA ol A Sl e ek e W e e

-
L]
.
L]

*
-
L] L] [ ] - -
CWWO A WNDOOPPFNNEHRONANONANEOND=OR 00

LI N )
LI )
s .
. ®
L]
.

-
*

.
®

WM R W WM R WA NF O OWOUWHHRMNOIWOO NSO
*
.

LI )
L

»

L) -

.

.

= « @ & @
.

-
- . -
COMLCWEFR ORI MNMNNYNY -0 OO M WNWOOLOOUeNDOW
L)

-

MWW HO WO ~NJWH B AR WRN UM P OO e
+*
L]

.
-

L]
LI ]
.

M = b et e b pod b e el e *
SO I B LD RS e OW 00~ O 3 D
- - - - »
- -* L] » -
L - - »
OO WOUW-NOOoO PO BOIORI U ONW RPN~ OOD
.
- - L]
- - -

~ NN
L Ny B2

« » & ¥ x
-
« * o+ & 8
* 0+ @ LI T )
- =
.

-
L]

-
. s & = 8
[
* =
L]

*

:J'I.cnmmma\c\c\c\cwow.m_c\m?wmm:ﬂsn?\'cnmm-hwmmm-bm
PO N BEON WO~ 0WOUERE ORI O0O0OW PR~

Mk a A A R . e A Y A W e e e e A W R S M AN 408 el e e WA NS T N A N AR A S R e e b i it ) e e A W A b R i Atk i i A b et o e T T A e e

ke Gl o ot o AL A A S A R A e e A U A L ) Rl o b 0 A U T T e T TR AR AR R AN M WA D S e M VS e S AR AN AR AN RE MR ER AN e A .

CALCULATION OF QUALTITY INDICES (Q)

From all 24 hourly field strength values and from all fre-
guencies 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 rota-
tion).

Q= 6.0 + 20 1og{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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TRANSMISSION FREQUENCY RANGES -- NORTH ATLANTIC PATH Jun 87
- JUNE 1987
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Field strengths from four frequencies, 6.4, 8.6, 13.0, and 17.0 #Hz, observed on
a Norddeich-New York circuit are represented above. Heavy solid lines represent
field strengths > -12 dB above 1 MV/m (transmitter power reduced to 1 kW).

Observed field strengths between -12 dB and -40 dB above 1 WVY/m are represented
by the fine line.
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MAGNETIC STORM SUDDEN COMMENCEMENTS AND SOLAR FLARE EFFECTS Late
(PREL IMINARY REPQRT ON RAPID MAGNETIC VARIATIONS) May 87
MAY 1987
Storm Sudden Commencements {(ssc) Solar Flare Effects (sfe)
Day Time Quatity: Station Group* Day Begln=End Station(s)

13 1404 B: WNG COl QUE MPQ 05 1006-1016 MPO
C: WIT BOV CGLF GCK SPT EBR{sfe?} 10 1125-1132 NCK
LNP AMS CZT 16 1027-1033 MPO

sfe: NCK (ssc?) AQU 21 0315=0350 MMB KAK KNY
25 0342-0348 LNP
25 1442-1449 NCK
25 1803-1815 NCK
28 1051-10863 NCK

Reporting Observatories:

SOD COL DOB NUR WNG WIT NGK BOV CLF NCK GCK MMB AQU EBR CO|I
SPT FRD KAK HTY KNY QUE TEN LNP MPO GNA AMS CZT KGL DUM

-

¥Three~letter codes ldent!fy each observatory. Reporting stations have besen grouped by the character of
the observed event, The letter A means very remarkable; B means falr, ordinary, but unmistakable; and C

means very poor, doubtful,




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."






