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A Selar and Interplanetary Phenomena
Al Sunspot Drawings 386A 22 387A 26 388A 26 3897 26 350A 28 391A 34 3924 28 393A 34 394A 32
A.2a Ziirich Previsienal Relative Sunspot Humbers R, 3854 7 386A 7 387A 7 3BBA 7 389A 7 390A 7 393A 7 392A 7 393A 7 394A 7
A2k Ziirich Final Sunspot Humbers Rg 3914 6 303A 6 391A 6 391A 6 391A 6 .
A2c Amevican Relative Sunspot Humbers Rp' 385A 7 386A 7 387A 7 38BA 7 38GA 7 390A 7 391A 7 392A 7 3934 7 394A 7
A.da tit, Wilson Hagnatograms 386A 22 387A 26 38BA 26 389A 26 390A 28 391A 34 302A 26 J93A 34 394A 32
A.3b #t, Wiltson Magnetic Characteristics of Sunspots 386A B4 387A 56 38BA B8 3BOA 86 390A S0 391A 96 392A 84 303A 96 394A 92
A.3c Kitt Peak Hagnetograms 386A 22 3B7A 26 388A 26 360A 26 390A 28 391A 34 392A 28 353A 34 394A 32
A,3d Hean Solar Magnetic Field {Stanford) 390A 21 390A 21 3G0A 21 390A 21 390A 21 390A 21 391A 29 302A 21 393A 29 394A 27
A4 Ka Spectroheliograms 386A 22 387A 26 388A 26 380A 26 3Y0A 28 391A 34 392A 28 393A 34 394A 32
A5 Calcium Plage Drawings - Hctath (or Catania) 386A 27 387A 26 388A 26 389A 26 350A 28 391A 34 392A 28 393A 34 394A 32
A.5a Catcium Plage {(McMath) and Sunspot Regions 386A 84 387A B6 3B8A 83 389A B6 390A 90 391A 86 392A 84 393A 96 3944 92
A.5b McMath Daily Calcium Plage iIndiges 3864 B9 287A 93 388A 04 389A 90 390A 95 391AL01 392A 88 393AL00  394A 96
A.B Ho Synoptic Charts 386A 20 387A 26 3BBA 25 389A 26 390A 26 391A 32 392A 26 393A 32 394A 30
A.6h synoptic Chart and Active Regions {Paris) 3908 4 3918 4 3928 4 3938 4 394B 4
At delium D3 Chromosphere (Big Bear) 385A 21 --- a87A 20 368A 21 389A 21 3%0A 18 391A 22 3G2A 18 -u- 3944 21
A.7g Hlelium Synoptic Haps (KPNG? 300A 19 391A 23 392A 19 393A 23 394A 22
A,7h {oronal iLine Emission (Sac Peak) 391A 3¢ 392A 28 393A 34
A.8aa  2BO0 MHz - Daily Values of Solar Flux (ARO-Ottawa) 3854 7 386A 7 3GYA 7 38BA 7 3BOA 7 390A 7 39i1A 7 3924 7 393A 7 384A 7
A.Bac 2800 MHz - Daily Vaiues of Adj. Solar Flux (ARQ-Dftawa) 385A 7 386A 7 387A 7 38BA 7 389A 7 3%0A 7 3%1A 7 392A 7 393A 7 3944 7
A.Bg Daily Values of Adjusted Selar Flux (AFEL) 385A 7 386A 7 3B7A 7 3BBA 7 3694 7 390A 7 391A 7 39A 7 393A 7 348 7
A.9cb 8.6 mm Radio Maps of the Sun {NELC - La Posta) 3B6A 22 387A 26 3B8A 26 389A 26 3904 26 391A 34 3924 28 393A 34 394A 32
A.%d 2 ¢m Radio Maps of the Sun {HELC - la Posta) 386A 22 387A 26 3BBA 26 389A 26 390A 28 393A 34 392A 28 293A 34 394A 32
A.10a 169 ¥z - Interferometric Observations (Mancay) = 386A 12 387A 12 388A 12 380A 12 390A 12 391A 13 3924 12 393A 13 394A 12
£.10c 21 em East-Hest Solar Scans (Fleurs) 2854 14 367A10 3884101 388A 14 380A 14 3918 43 391A 15 3938 35 393A 15 394A 14
£.10d 42 on East-Hast Solar Scans {Fleurs) 3g5A 16 3B7A102 388A102 38BA 15 385A 15 301B 44 391A 16 39638 36 393A 16 3%4A 15
A.10e  10.7 cm East-West Solar Scans {Ottawa-ARC) 385A 13 386A 13 387A 13 388A 13 389A 13 390A 13 391A 14 392A 13 3937 14 394A 13
A.11g  Solar X-ray (SMS/GOES) 3854 318 386A 16 387A 18 388A 19 3897 18 390A 15 391A 19 392A 15 393A 20 394A 18
A1l Solar X-ray (056-8; 1975-057h) 306A 22 387A 26 3684 26 389A 26 3%0A 28 391A 34 392A 28 393A 34 354A 32
A.115  Solar X-ray (Columbia U.} 3918 25
A.1%ba Cosmic Ray Protons (Pioneers 6 & 7) ——- 386A 15 3674 16 3884 18 =-- ——— 3918 25 e 393A 24 394A 23
A.12bb Cosmic Ray Protons {(Pioneers 8 & 9) —— —-—— 3878 17 =-- - - 391A 27 -~ 3938 76 394A 24
A.l2e  Energetic Solar Particles (IMP H & J) 3908 23 3918 20 392B 18 3936 15 394 17
A.13a  Solar Wind (Pioneers 6 & 7) —— 386A 15 387A 156 3BBA 18 --- ——— 391A 25 --- 393A 24 394A 23
A.13ab Solar Wind (Pioneers 8 & 9) ——— -— 3BIA 17 - === —- 3918 27 wew 3937 26 394A 24
A.13d  Solar Wind from IPS Heasurements 387A 15 388A 17 389A 17 390A 24 391A 24 302A 23 393A 27 394A Z5
A.13e  Solar Plasma (IMP H & J) 360B 22 3918 19 3926 19 3938 15 394B 17
A7 Interplanetary Magnetic Field (Pionecer 8) -— e =—- u— = -—- —— e -—- -
A7 Interplanetary Magnetic Field (Pioneer 9} -— -— 387A 17 ——- -_— — 301A 27 ~-- 3930 26 394A 24
A.37c  Inferrad IP iagnetic Field 3854 22 386A 18 387A 21 388A 22 3BUA 22 390A 20 3%1A 28 392A 20 393A 2B 394A 26
A.18 Interplanatary Electric Field EPioneer 8) - --- - - -—— ~—— - -— --- -—-
A.18 interplanetary Electric Field (Pioneer $) - ——— 387A 17 === -—- — 391A 27 --- 393A 28 394A 24
B. Ionospheric (and Radia Wave Propagation) Phenomena
B.52 Graphs of Iransmission Freguency Range 386A112 387A116 38BA116 389A110 390A116 391A118 392A104 393A122 324A118
B.53 Quality Figures Based on Frequency Ranges 386A114 3B7AL18 388A118 389A109 390A118 391A120 392A103 393A121 3948120
C. Flare-Associated Events
C.la Uptical Observatichs Flaras 385A 10 386A 10 387A 10 38BA 10 3B9A 10 3904 10 391A 11 392A 10 393A 10 3%4A 10
C.lba Qptical Observations Fiares {Standardized Data} 3908 6 39iB 8 392B & 3938 8 3048 8 )
C.id Flare Patrol Cbservations 3854 11 386A 11 387A 1t 388A 11 389A 11 390A 11 381A 12 392A 11 3934 12 3944 11
C.1ld Flare Patro] Observations 3908 311 3%1B 13 3928 13 3938 12 3948 13
C.le Flare Indices {by day) 390B 10 391B 12 3926 12 393B 11 3948 12
C.1f Flare Indices {by Region) 3018 39 392B 35 3938 31 3948 33
C.3 Solar Radio Yaves - Outstanding {ccurrences 3908 12 3918 14 3998 14 3938 13 3948 14

Solar Radio Waves - Fixed Frequencies - Selected 385A 16 386A 14 387A 14 3884 16 389A 16 390A 14 391A 17 352A 14 3937 17 3944 18
C.3t £3,25, 80 and 160 HHz Selected Bursts {Culgoora) 3908 42 390B 43 3908 44 391B 45 3918 46 3938 40 3938 41 393AL08  394A105
C.4a Solar Radio Spectral Obs. {Fort Davis) 386A 01 387A 95 388A 06 389A 92 390A 97 391A103 302A 90 393A10Z2  394p 98
C.db  Solar Radio Spectra} Obs. Iﬂeu'lder) - —— - . --- — o - -
C.44 Solar Radic Spectral Obs. {Culgoora) 3878 32 3808 29 3808 32 3B9A 92 3Y1B 47 391A103 3938 37 393A102 3944 98
C.4e solar Radic Spectral Obs. (Weissenau) 3864 91 387A 95 3B8BA 96 389A 92 390A §7 391A103 392A 90 392102 3944 98
c.4f  Solar Radio Spectral &bs. (Sagamore Hill) 3864 91 387A 95 38BA 95 389A 92 300A 97 391A103 392A 90 293102  394A 98
£.4h Solar Radio Spectral Obs. (Dwingeloo) 386A 91 387A 65 388A 96 3BUA 92 390A 97 301AL03 392A 90 393A102 3944 98
C.41 solar Radio Spectral Obs. (Blirnten) 386A 91 3874 S5 388A 96 38GA 92 390A 97 391A103 392A S0 3Y3A102  394A 8
C.4j Solar Radio Spectral Obs, (Manila} 386A 91 387A 95 388A 96 38OA 92 390A 97 2391A103 392A 90 393A102  394A o8
C.5e Solar X-ray (SMS/GOES) . 3B5A 20 --- —-— - 389A 20 390A 17 393A 21 392A 17  393A 22 394A 20
C.5f Solar X-ray (Columbia U.)
C.6 Sudden Iorospheric Disturbances 386A 00 307A 94 38BA 95 389A 91 390A 96 391A102 392A 89 3I93AL0L  394A 97
D. Geomagnetic and Magnetospheric Phenomena
D.la eomagnetic Indices Xp, kn, X5, km, fAp, aa, {p 386A104 3B7A108 388A108 389A102 3J90A107 391A1I4 392A 07 393A114  394Al11l
9.1ba  27-day Chart of Kp Indices 386A106 387A110 388A110 389A104 390A100 391A116 392A 99 393All6  394A113
C.lc 27-day Chart of C8 3904110 350A110 390A110 390A110 3%9A110
k.1d Principal Magnetic Storms 38GA100 387A113 3B88A113 389AI07 390A1i4  391A117 392A101 393A119  394All6
D.1e Reduced Magnetograms ——— - e ---
D.1f Sudden Commencement and 5Sclar Flare Effects 386A110 387A134 388A114 389A108 350A115 392B 38 392A102 393A120  304Al17
D.1g Equatorial Indices Dst 386A108 3B7A112 38BA112 389A106 390A113 392A100 393A118  394A115
F, Cosmic Rays
F.la osmic Ray Neutron founts (Deap River) 3864 99 3IB7A103 388A103 389A 97 390AI05 391A109 3936 44 393A109  394A110
F.lb Cosmic Ray Neutren Counts E(‘.limax) 3864 9% 387AL03  388A103 38%A 97 390A105 391A10% 392A 96 393A109  394A110
F.le Cosmic Ray Newtren Counts (Alert) 3664 99 387A103 388A102 389A 97 390A106 391A109 3938 44 353A105  394A110
F.1f Cosmic Ray Neutron Counts ECa]gary) 2864 99 3874103 368A103 3B0A 97 390A106 3938 44 3548 36 3948 36 394A110
F.lg Coswic Ray Meutrom Counts {Sulphur Mountain) 386A 69 387A103 3B8A103 289A 97 390A106 3938 44 3048 36 3948 36  394Al10
F.lh tosmic Ray MNeutron Counts (Thule) -—— - -—= =
F.1i Cosmic Ray Meutron Counis iKie]) IgeA 00 387A103 38BA103 380A 97 390AL06 391AI09 392A 96 I93ALLY  394AL10
F.lj Cosmic Ray Heutron Counts {Tokyo) 3g6A 99 3B7A103 38BAI03 389A 97 3Q0A106 391A109 392A 96 3UIAI0Y  394A1N0
H, Hiscellaneous,
4,60 YOWDS Alert Decisions 3850 5 386A 5 387A 4 388A 5 389A 4 3%0A 4 391A 5 3924 5 393A 5 394A 5
H.62 Abbreviated Calendar Record 391B 32 3928 28 3938 24 3948 26
Hote: A = Part 1, B = Part I[l.

386A 22 listed under 1976 Aug shows that data for August 1376 were contained in
Splap-Geophyoical Data Humber 386 - Part 1 beginning on page 22.
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ALERT PERIODS

INTERNATIONAL URSIGRAM
AND WORLD DAYS SERVICE

MAY 1977
SUMMARY OF THE GECALERT WWA MESSAGES
Message [Date |Date of |Wolf Wom| A Active Regions Forecosts
serigl of obser-  [number |seler |index || Locotion | Ne of Figres Outstanding events Date | Locatien ; Desc* AMert Situations
number |issue jvation flux Lat“fong [ Total | M| X Lat-Long
121 01 30 13 76 08 TSI9EI7 |+ 0 ol o0 01} S19€17 q SOLQUIET MAGALERT 01/06
122 02 01 23 76 08 519E04 1 gl 0 02 | S1SE04 qQ SOLQUIET MAGALERT G2/06
N35E70 0 030 H35E70 Q
123 03 02 20 7 a2 N33ES9 i 01 0 03 | N33E59 0 SOLQUIET MAGALERT 03/06
124 04 03 40 81 20 N31E4S 4 11 8 04 | N31£49 E SOLQUIET HAGALERT 04/06
S26H18 4 0; 0 526418 g
125 L3 04 2z 81 11 N30E34 3 [ 05 | N30E34 E SOLQUIET MAGALERT 05
126 06 05 22 78 1¢ H31E1B 0 0; 0 06 | N3IE18 Q SOLQUIET MAGQUIET
$22W46 0 0] 0 S22Ha6 Q
127 a7 06 17 77 0% NILED? 2 of 0 07 | N31E07 Q SOLQUIET MAGQUIET
128 c8 07 12 77 o7 N30T 3 6| o 03 | N31KO7 b} SOLQUIET MAGQUIET
129 Q9 08 25 76 04 N31W1g 3 G| o 09 | N31M19 g SOLQUIET MAGQUIET
SZ0E44 0 c|o S24E44 G
130 10 09 25 82 06 N31W26 0 6|10 10 | N31W26 qQ SOLQUIET MAGQUIET
SZ0EBZ 0 g0 S20E82 ¢}
131 11 10 36 79 (o] N31W45 4] 010 13 | 3145 Q SOLQUIET MAGQUIET
S18E66 4] 0j 0 S18EEA 0
N20W42 G o0 N2pW42 Q
132 12 11 49 79 13 K30W58 0 (VN 12 | N30Ws8 0 SOLQUIET MAGQUIET
N1W54 0 ol o N19454 Q
S22E04 0 0] 4 522504 Q
S20E49 0 [UN IR S20£49 Q
133 13 12 47 78 17 N3ZW71 0 0|0 13 | N324W71 Q SOLQUIET MAGQUIEY
N21UW66 0 oflo NZ1W66 Q
S23407 0 [t ] S23u07 Q
S20E37 Q [] 520E37 1}
134 14 13 35 80 05 523419 0 [P ] 14 | S23U19 o} SOLQUIET MAGQUIET
S20ER4 o] 00 520E24 Q
H30€£24 o] g0 N30E24 g
135 15 14 38 83 07 S21E11 1 Qi 0 15 [S21E1% Q SOLQUIET MAGALERT
S22E25 0 0l o0 S22E25 g
N30E10 4] 0f0 N3DELD qQ
523W32 o] ol S23w32 q
136 16 15 38 83 12 S19H02 0 ol o 16 |S19W02 Q SOLQUIET MAGNIL,
N32K02 0 0|0 N32wo2 Q
S22E19 0 [N ] 522E19 0
137 17 16 31 83 16 S16W11 0 0|6 17 | 519W11 Q SOLQUIET MAGQUIET
s2eWoz 0 [ ] 522402 1]
138 18 17 15 82 15 S19W24 0 oo 18 1519024 qQ SOLQUIET MAGQUIET
139 19 18 18 81 11 526440 0 0j0 « 19 §S20W40 Q SOLQUIET MAGQUIET
140 20 1% 11 B0 08 $23459 i ojo 20 |s23us59 1} SOLQUIET MAGQUIET
141 21 20 [ols] 79 09 - - -1 - 21 SPDTNIL SOLQUIET MABGUIET
|
142 22 21 33 8 08 NZIW15 0 010 22 jN21W15 4] SOLQUIET MAGQUIET
i 525431 o 0lo 525W31 Q
i N3&U61 0 0,0 N36W61 qQ
;143 23 22 12 82 i o8 NISWP3 O aje i 23 IN3BW73 | Q SOLGUIET MAGQUIET
i § H | ) : i
{184 24 o2 00 8 o8 | - : - i-- 24 ISPOTHIL ] ' SOLQUIET MAGQUIET
. ! : i i ;
145 ;25 ! 24 11 77 ! 08 || s19e2z | o ;0o i 25 ;819E22 ; Q | SOLOUIET MAGQUIET
! ! : | ! ; ] : t
| 146 % 26 |25 1 12 75 107 WIZESS | 1 . 0{0 3 ; 26 iNZQEGS ? Q ! SOLQUIET MAGQUIET
S T Y B 26 fn 7% 103 i N1%ES2 0 :0:4 é ; 27 N19852 0  : SOLQUIET MAGQUIET i
L M8 8 27 o1 iz To3 f oseEle 0 0 0 © 28 522619 - Q  SOLQUIET MAGALERT 29/31 !
149 29 28 s 07 S21E06 4 ; 0 : 0 ‘29 %SZIEOS Q ! SOLQUIET MAGALERT 28/30 :
i 20401 G 0,0, N20WD1 Q :
150 30 29 a7 1 80 03 $22W05 o ‘o'o " a0 liszzwos o Q@ . SOLQUIET MAGALERT 30/01 !
N21W15 1 80 NZINLS .- Q
. NZ2E70 0 L] . :N22E70 0 .
151 31 - 30 39 , 88 05 | NaQWes 1 0.0 + 31 N20W28 Q SOLQUIET MAGALERT MINOR 31/01
; N22E56 0 .0 -N22E56 2
152 01 3 49 8% 07 i Hi7440 0 0 0 01 K17W40 q SOLQUIET MAGALERT MINOR 01
. ; _N1gE42 0 0.0 N1BE42 q

* (=Quiet E=Eruptive A=Active P=Proten {=Catition D=Doubtful 0.§,=(ther Groups HF=Major Flare
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RELATIVE SUNSPOT NUMBERS
ZURICH, R,

1976 FINAL 1977 PROVISIONAL
aay JUN JUL AUG SEP o0T HOV DEC JAN FES HAR APR HAY
1 [ 9 18 17 30 Q G 20 is ] 7 15
z ] 8 ie 20 28 ] 1] 32 19 8 i1 14
3 1] 18 17 12 30 ] G 25 19 L] 10 2z
i & 3 13 11 38 ] G 22 1% 8 7 23
5 [ 3 16 iy 25 ) C 2% 13 -3 7 16
& ] 10 iy 1a 24 ] i 13 7 9 4 16
7 1] ¥ 24 9 30 1] 7 ] 7 3 7 12
3 it G g7 G 7 0 19 4 26 29 ¢ i3
9 1y ) 31 18 1g 0 22 0 21 20 0 25
10 7 o 24 22 ] o 19 [ 23 13 0 29
11 7 a 23 24 1] 0 22 ib Z25 19 8 34
12 8 + 23 20 i3 1] ib 19 LT 9 i2 35
13 ] ] 25 18 17 ] 12z 23 68 -] 16 26
i4 15 b in 0 23 q 32 24 61 7 22 32
is i 0 8 i 25 7 34 £0 45 9 34 26
16 is ] 15 iy 28 7 36 18 49 0 33 21
i7 18 ] 19 8 33 14 L 30 e 2 Iz 29
is 24 3 22 8 24 20 2t 26 37 ] 29 12
19 23 ¢ 25 7 20 13 15 7 25 [ 22 a
20 20 0 24 0 14 i2 8 0 i0 1] iz 13
2l 30 [} 17 1] i5 8 9 15 9 ] 20 14
22 31 ] & 1] 22 13 9 24 9 10 i9 7
23 2e G k] T 28 11 9 34 4 § i8 7
24 25 ] 15 7 39 11 ir 35 8 7 [} 7
25 id ] i ia 30 9 22 17 ] ia 1) ]
26 17 ] 14 17 29 9 23 8 ] & 14 T
27 9 4 7 18 14 2 16 0 g ] 8 13
28 i3 [ 8 13 i9 ] i7 13 ) 16 L6 16
29 i k] 9 23 15 ] 19 11 8 9 28
k3] id ] 10 30 8 [ 19 -] 8 -] e
31 [} 9 0 12 10 L] 40
ME AN 12.2 1.9 1% 1345 20.6 5.2 15.3 15.7 22.6 8s0 13.2 18.4
1976 yearty meon = 12.6
DAILY SOLAR FLUX AT 2800 MHz
OTTAWA ARO
FLUX ADJUSTED TO 1 AU, 5,
1976 1977
oay JUN JuL aUG SEP ocT HOV DEC JAN FED HAR APR HAY
i 60 £9.3 75.9 76,3 7446 70.9 762 7348 31.7% T2.6 EAYY ] 7742
2 67.9 B%.1 77.8 75.3 T3¢9 6941 7146 765 82.1 TSt 76.43 785
3 od.l 89.5 82.3 75.7 738 6G.8 Ti.2 Téu0 80.9 Thad 76eb 81.9
4 bddh bH.6 82.3 75.9 73.1 63,9 71.3 7545 78.7 TE.9 Tha b Bi.4®
s 6de7 5945 6h.2 7544 4.8 70.9 bl 7hal T7.8 7.6 75.5 79.6
<] ©3.3 59.6 84,3 T3.1 The 7 89.7 Thel T2el T5.2 TT.5 TéeL 785
7 690 69.5 8.7 T3¢0 7445 6.5 BS.7 7iels 7he6 T7.2 75.5% 77.1%
8 T0.7 Bu.7T 32.0 7249 Tha b 6943 T0.8 6946 786 81.6 Thed 779
9 LIRS 69.7 G248 T3.2 4B Tq.7 74,3 B8l B3.3 80.3 7L.B 83.6
] 7i.0 Thal dZ.8 7548 T4+ 9 63k TbeB b8.3 43,5 80.5 76.5 80.8
11 Fieh fi.2 0.4 75.7 73.7 T0.5 7843 T1.2 Sha b 78.9 79.2 80.8
i 71.7 B9.8 Biivb 5.7 73.3 70.8 78.8 Thed §6.9 7846 a0.2 7.7
13 72.0 64,8 TB.T Thed 7246 BTl 78.1 T7.5 58,5 77.9 82.7 81.5
14 73.7 Tie7 73.4 Tua? Thely 592 81.0 Ths5 852 17.2 83 +4 Bh.8
1% Tue3 Tien 72.5 73.9 7545 7i.1 9.8 755 Blely Thab 668 859
16 T7.1 BJ+8 7Z2.9 T5+8 770 7Tl.1 T7.8 7745 45.7 Thal 83.7 85.1
17 T7.1 £G4 77.8 765.5 78.0 T2.8 V5.5 V6el 89.6% Thal 83.6 4.1
18 T7.9 7i.6 8.2 Thed 7743 7546 73.8 75.4 86.5 73.9 80.8 82.5
i9 7649 702 Tohel T3.3 76a6* T E* TZ.9 76.9 82,8 TU.0 7TS.6" 8241
o 756.9 69.4% T4e5 72.2 758 7249 71.7 7542 B8i.1 T2+3 B0 eh* 81,3 .
21 F7.7 Thel 73.2 70.9 73.5 73.2 7i.8 Thad T8.9 72.8 8048 81.4
22 7649 TGa2 T2.3 70.5 H-TR 73.3 7344 76.8 75.9 That a0.1 82.9
23 Th.% ed.7 70.8 7217 8044 T2.5 T3.7 T8.7 7%.9 Tihe? Tt.5 B2eb
2 75.2 69,4 70.9 T2.5 80.1 72.9 ThelZ Ttets Tha? Theb Thab TGe2
25 T4e9 Bb5.8 Th.6 T3t Bus7 F2.7 7346 Tha9 Thad 7.l TBul TTet
2& Tuad 5845 Flal 7248 Bak TZ2el 7546 76e0 T2.3 75.4 TSl 6.8
27 TZ.8 6Ya4 ¥i.5 73.3 Flate T3.7 15.2 7543 720 Taa5 T4e? 77.9
28 Ti.8 LY 72,8 73.6 73.8 Tie? The5 77.1 7246 Tlals ThaE 79.1
29 71.3 3.t 73.3 5.9 72.1 B9.7 Thaed 76.1 754 Th.d BL.7
3 Tied T0.7 73.0 72.6 72.1 B9.7 7541 7643 TlheE 7646 89.5
3t T2+3 T3+8 Tha & Thate 79.6 Fhal 920
MEAN Y28 69.4 7646 73.9 The 4 71.2 Tha3 T5.9 80.3 7%.8 7B8.2 Blels

* adjusted for burst
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Teetr| tUs2| #4ees| L*9s gegg| o0°+26 9zt nez G568 L5 a4 67 T8T| Tg
9 gevz| 2*6g| ¢£°95 2°98| 6°69 227 zez 619 62 os o7 estT| 0g
g'e n*12| s*8g| 9'2s 2v29| 24718 6TT 9z %64 21 (¥ i1 6HT| B2
Heyg HeT2|  LtLE| T'is Hegs| T*eL 8TT 81z 0* 22 & 9T 91 ghT| 92
g9 net1z| teecg| 8v9w GY24 622 917 si2 662 5 £1 ST inT| e
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ay 77
SMOOTHED OBSERVED AND PREDICTED SUNSPOT NUMBERS May

CYCLE 21

MONTH JAN FEB MAR APR MAY JUN JuL AUG SEP oct NOV DEC

i97b 15.2 13,2 1242 12.6 12,5 12.2 12.9 13.9 1ib.1 13.3 13.3 15.0
(1)

1977 1648 i5.6 £l 23a7 T o 3045 3349 37.3 40.7 LB 430 53«5
« 3) { %) { &) { 83 {13} (12} (15) (18} (21 (25) (28} (31)

13786 58.0 6341 b7.8 TFlel Tueb 777 8049 85:80 8949 94,0 S7.8 Liled
(35) (33) (&1} {45] (48) (51} (52} {52) (54} (%6) (57) {59)

1979 Lo4.4 100.8 109.,7 113.2 1i5.% 117.5 118.3 118.6 11844 117.9 117.7 117.9
{53) (pi) {b&a} (o7) {68) (69 (70} (7L (71} (70) (68) (&6)

198l 118.4 113.1 116.9 115.6 1144 113.8 113.6 113.0 112.9 113,3 1i2.7 11¢.9
{(66) (bo) {pir} (62) (6d} {59 (59) (59 {59 (63} {el) (58}

1981 10848 1377 1luo.7 106,33 1llibedi 10547 104.9 103.3 101.0 98.2 95.5 93.1
{Z6) {55) (Ze) {2u) (49) {47) (47) (4&)  (42) {(«0)  (39) (39)

1962 912 B9e2 BH.b 8341 7943 THe4 TE.9 7042 BFe2 Bhsl BZ41 BL.8
(37} (35) (s4r  (33) (31)  (29) (2%) (24} (23} {22y (21) (21}

1983 59,4 57,6 5546 5S4k 5346 52¢4 51e3 50e3 4940 4B8e6 LTe0 44,7
(zi} (211 (2z2) (22) (23} (2%) (26} 27) (27} (27 (271  (2g6)

1984 42.0 3949 3848 3745 35.5 34.3 3341 32.1 3049 29.7 28.5 27.5
27) {(zg) (2%} (29) (39) {(29) (27) (26) (286} {25) (25) (24}

1985 2Be9  2bel 25.L 2440 £3.2 22.6 21.8 20.7 20.1 20.1 19.9 16.2
(25) t2u}l  (ed) (22} tz1y {21y (21} {22y (22} g2y (z2ery (21}

149480 18.2 17 .2 18,2 15,1 14e¢3 1347 1343 13.0 12.6 123 1242 124
(20) (19) (1g} (17) (16) {15) {14) (13)  (11) (18 (10) (15}

1987 1243 13.5 1i4eé 15,0 1548
. (11} (12 {13} (1%} (15)

For each month, the upper figure is the observed or predicted Ziirich smoothed sunspot
number, The lower figure in parenthesis is the corresponding absolute value of the 90% pre-
diction interval, an indication of the uncertainty above and below the predicted number.
Observed numbers are those with no prediction intervals. The observed smoothed sunspot numbers
are based on final Ziirich numbers through 1976.

The predicted sunspot numbers are derived from a regression analysis based on cycles 8
through 20. Tests indicate that earlier cycles are from a different statistical population.
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May 77
4 Ha SOLAR FLARES
MAY 1977
OBSERVED UT LOCATION DURA- | M- oBs. MEASUREMENTS REMARKS
OBSERV- ; - PETT TION | POR-- L. #ﬁE e i i
ATORY | paTe start . MAX. | gnp G CENTRAL] MOMATH | cMp | — TANCEcowp,Tvee| TIME | MEAS. | cORR.
NAY ! PHASE LAT, :l";?_ DISTANCE :'E'agi pay | wi. 0T anREA S:-Rl‘f-Au.
MITK | 83 G14d (0146 0261 |N3& |E64 954 7.9} 21 | SF! c| 0146 60 0
BUCA U3 0626 4633 N33 |EBO0. .935 14749 7.8| 33 IN: . C| 0827 107 3.0
CATA 03 (O0705E,0710 Q710DiN31 (ESB. 4919 Teb 50; 58 2 4710 56 1.3
BUCA 03 4748 G735 {N31 [E&L: .930 7.8| 27 SN cj 86709 &4 1.7 D
UPIG i3 [0925E]6929U 0931 iIN3&4 (E61: .942 8.4 60| SF. | P} 0929 | 207 27.0
ECATA 03 ;0925 ;0925 [1000D[N32 (EST! ,917 T«7| 350 SN, 2 8925 56 1.3
UPIG 03 (0942 0942 ;0952 IN3S |E58) .930 14749; 7.8| 1¢ 1FE ¢ Pl 0942 122]| 57.0
MONT 03 (1048 1058 11124 (N33 (E58 .925 T«8| 36 SN ;G 1858 ¢ 110
EHGHA 33 (1428 (1450 |1525 IN32 [ES5! .906 14749 7.7| S7 SNi ¢ O} 1450 30 %] E
CATA 03 J1430E ({21430 |1440DiN34 [ES6; «917 14749 7.81 18D 1N 2i 1430 : -2 240
HCHA 33 (1756 |1810 1835 {N32 |ES4 .900 14749 7.8 39 S8 ! G| 1810 60 1.1 EH
RANY 04 (1120E!14125 (1138 |N3& (E45: .854 7+8| 18D SN§ 3 C 178 FDE
RAMY G4 |164J0E (16410 1652 (N33 (E42. ,829 7«8) 12D] SF 3! C | 128 F
RAMY 0% L725E!1728U117410|N33 (E42. .829 7.9; 160 SFf 3. C i 96 FOE
EBUC& 06 (0630 G717 |N35 [E2& L732 14749 B.4 47 1N§ G| 0637 214 3.1
MANI 06 |0633£ (0640 10655 (N33 [£20! 4690 7«81 220| SN: 2 0640 30 i.1 F
BUCA 06 |074u G805 N34 E23. 716 Bel| 25 Shi Cl 0744 167 1.5 €
RAMY 06 |2041E|2042 12049 {N31 € 5 .610 7.2 BD| SF! 21 C 95 DE
HANI 07 |0249£}0251 0259 IN31 |EUZ2 .605 7.3| 100 SF: 2 pa2si 40 5
HMCHA 87 |165# 11655 1712 (N3I6 [EO0h; «674 14749 8.0 16 SN C| 1655 70 o7 E
MANI U7 |2324E {2326 2340 IN31 [WO8| .615: Va4 160 SF: 2 2326 63 o7 F
MITK 67 (2348 (2353 [2402 (N32 (Hi0| <634 Te2) 14 SN . G 2353 110 1.4 £
MANI 07 |2350 2352 [2359 {N3IL |[W3L! .738 5.7 g SFj 2 2352 50 6 FH
MONT 09 |0931E}0931 [1003D]S24 ESQ .999% 16.1( 320 SFi Cj 8931 4]
EHCHA 09 (1043E 1110 |S24 E42, .696:14768 12.6) 220 SN Pl 1053 35 5z DH
ATHN 99 |1053E|1054 1058 ;S25 (E42. 700 12.6 5B SF i 33 8040
MCHA (9 11145 (1412 (1140 |N32 HZB% o712 14749 745 35 SN G} 1112 2% 3 DH
GATA 12 (1525 1525 1540 (S25 E&4d: ,763 %16.2 15 SF. 2 1525 56 .9
MCHA 16 1717 (1721 1748 {518 W09! .263 14?71516.0 23 SF C| 1721 20 2 EH
MITK 19 (0019 0027 0059 |S19 (W39 .648 1611 40 sB G| 0027 140 1.9 E
[HGHA 19 1415 1434 (S18 WaB8! 474914771 16.01 19 SN C| 1427 25 b D
RAMY 19 11424E 114260 (1429 |S18 W4T 760 1549 50 SFL 3: C ['Y:]
MONT 20 11034 1037 (1044 |S27 Hilg » 410 19.6] 10 SF G| 1037 20 [}
CATA 28 |0615 (0615 [d6200 (S21 (EL17 | «396 29.5 D | SF: 2 0615 28 3
PALE 29 j2023 2026 {2035 ([N2D ;E?ﬁ' 2973 Setj L2 SF{ &| € 25 F R
[CﬂTA 30 (1040 !1045 [11000 |N17 ‘W2hk!| .528 28.6] 2001 SBi 2 1045 28 3
MONT 30 |1040 (1851 [1104 {N19 W23 .537 28.71 24 SN G| 1051 80 E
MCHA 30 |1222& 12300 |N18 HZ5| 548 14785 2846 BOD ; SF PI 1228 30 o ly D
WEND 30 |L232 1242 |N2Q W26 | <577 28.6{ 10 SN
[RAHY 30 (1420E 14210 (14260 IN20 (W25 4567 28.7 6D SF| 3| C 32 FOE
MCHA 30 |iuZbE 1440 N1 W26 .559 14785 2847 140 SN Pl 1426 25 .3 0
MCHA 30 (1609 1622 IN21 (W23 ,558 147485 28.9] 13 38 P{ 1609 25 3 o
MGHA 36 |165% 1657 (18340 {N19 W26 .568 L4785 28.8| 95D : SN C| 1657 1) +6 E
MCHMA 30 11853 18590 |[N20 (E62 910114734 5.4 60 ; SF G| 1858 15 2 0
EHCMA 31 140« (1111 13128 |N22 W34 L673{14785 28.9! 24 SN G| 1111 50 7 EH
CATA 31 1105E {15815 (11400 {N21 W36 .687 28.8} 3501 SB| 2 1115 56 7
ECATA 31 313125 (1130 (11400 [N26 E52] .834 Set| 15D SN} 2 1130 28 5
MCMA 31 |1128 1130 (1145 |N2Q |[E54! 485114794 $.5| 17 SN Ci{ 1130 25 o5 0
"Ramarks";
R = Eruptive prominence whose base is less than N = Continuous spectrum shows effects of polarization.
90° frem central meridian. 0 = Observations have been made in the calcium IT lines H and K.
B = Probably the end of a more important flare. P = Flare shows helium Dy in emission,
L= invisjble 10 mirutes before. Q = Flare shows the Balmer continuum in emission.
D = Brilliant len§: . R R = Marked asymmetry in Ha 1ine suggests ejection of high velocity material.
E = Two or more briiliant points. S = Brightness follows disappearance of filament {same position).
F = Several eruptive centers. T = Region active ali day,
G = o visible spots in the neighborheod. U = Two bright branches, parallet {||) or converging {¥).
= F]afe accompanied by a high speed dark filament, V = Qccurrence of an explosive phasa: important and abrupt expansien in
I = Active region very axtended. about & minute with ar without important intensity increase,
J = Distinct variations of plage intensity before or W = Great increase in area after time of maxinum intensity.
aiter the flare. X = Unusually wide He %ine. .
K = Several intensity maxima. Y = System of lToop~-type prominences,
L = Existing {ilaments show signs of sudden activity. Z = Major sunspot umbra covered by fiare. -
M = White-1ight flare,




DAY

INTERVALS OF NO FLARE PATROL OBSERVATION
FOR PRECEDING SOLAR FLARE-TABLE

HOUR - UT MAY 1977

11
May 77

0 1 2 3 4 5 & 7T 8 9 W0 I 12 B M4 15 B T 18 5 20 2 22 23 24

D
Ll

2] .- | 3l

e

£

it

i

'
il
")

!

=
il

30 zir = =

N 4.3

Observatories included in total patrel:

05

(&N

Athenes Herstmonceux Manila Monte Mario  Ramey Upice
Bucharest  Istanboul McMath-Huibert Palehua Tehran  Wendelstein
Catania Kodaikanal Mitaka

Times of no flare patrol are shown by the shaded area for each day divided into
times of no cinematographic patrol (bottom half of day) and times of neither
visual nor cinematographic patrol {top half of day}.

..'4’




12

May 77 SOLAR RADIO EMISSION
INTERFEROMETRIC OBSERVATION
MAY 1977
Nangay 169 MHz
MAY 5 — ]
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EAST-WEST SOLAR SCANS

ALGONQUIN RADIO OBSERVATORY

754

29
795

CANADA

17:08

17:02

17:09

17:09

17:10

02
773

i

17:09

06
77l

>

1709

10
792

i

17:09

830??

17:08

I8
17:09
22
802
_/fﬁ:os
26
74-8
17:08
30
875
iTH0

MAY 1977

17:08

13
May 77

1I0-7¢cm
Fan Beam with 15 minutes of arc
E-W Resolution

04

822

08

i

17:09

7

12
78

DATE

TOTAL FLUK

E

[7:08

17:08

ESTIMRTED
QUIET
BUN LEVEL

w

l—rPHoTosPHERE
TIME .7,
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Ma‘y 77 EAST-WEST SOLAR SCANS
MAY 1877
Fleurs, Australia 2lem
) ESTIMATED QUIET SUN LEVEL Fon- Bean with 2 minutes of arc
/\_L COLD SKY LEVEL E-W Resolution
ol ! /\/ 02 03 04
+ 1
/ \ NO DATA NO DATA NO DATA
E - W A
2357 UT /
) ,
I 1 e
it /1 7
05 06 06 1 07 j L
NO DATA A A
/ 4 J \ E 1 W
£ Lo £~ | AN 2359 UT
f Q00! UT 2356 UT
Oi/VV/ t0 t 12
NO DATA NO DATA /
e L E L N
2356 UT /\ 2355 UT
/o
13 14 s/ N [
o
NO DATA NO DATA [ NO DATA
e\
-4 LW
2354 UT
17 18 19
NO DATA NO DATA NO DATA
E
20 ‘ o2 AN A\ 24
—~ 1 e /L
2353 UT 2353 UT 2358 UT
25 26 27 .. 27
o -
NO DATA NO DATA P \
£. L w7 1 w
Qeze uUT 2353 UT
I
29 /\j\}f\ Aol 3l
/ AN AR NO DATA
o I_ i /ﬁp/ %
d W E“ ;

E
2353 Ut

2353 UT




EAST-WEST SOLAR SCANS

MAY 1977
Fleurs, Australia o or i Ten QUET SUN LEVEL
i COLD SKY LEVEL
i
0l 02 03
NO DATA NO DATA
E S ew
2350 Ut
1 !
05 06 | 06
| 4
NO DATA /’ T PN
\ i 5
l —W E// | N
Q008 UT 2348 UT
02 18] I
/\\ NO DATA NO DATA
E l- \‘NW
2388 UT
13 14
NO DATA NO DATA
17 I8 19
NO DATA NO DATA NO DATA
20 22 23
\_ / 0 . NO DATA
£ oW E- il W
2355 UT 2355 UT
25 26 27 '
T T _—
NO DATA / + \ \
N A W
QoI5 UT 2355 UT
§
29 30 31
-~ _\,‘ /_‘__,—-./\\_\
/ ' \\ PR SR NO DATA
e~ L Swoed L Sew

2355 UT

2355 UT

15
* May 77

43 em
For-Beom with 4 minutes of orc
E-W Resolution

04
NO DATA

//K”i?‘“\
E + kw
2357 UT

~ NO DATA

0225 UT

24

NO DATA

28

e

2355 UT
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May 77 )
SOLAR RADIO EMISSION
SELECTED FIXED FREQUENCY EVENTS
MAY 1977
STARTING TIME OF DURATION FLUX DENSITY
FREGUENGY STATION | TYPE TIME HAXIHUM 165 W ! INT REMARKS
U7 T HINUTES PEAK HEAN
3 2847 OTTA 40 F 1342 1343 2 2B
~2695 SGMR 24 GRF 1431.9 1452.9 83,10 7 2.1U
—23d0 OTTA 21 GRF 1445 1450 65 1.2 JoT
2800 OTTA i s 1448 1449 2 luob 0.7
— 3800 SGHR 23 GRF 1449, 31 1459. 4 65.9Y Golp 1.9U
r28gd OTTA 21 GRF 1750 i815 45 1.2 B.6
2595 SGHMR 20 GRF 1804.% 1812.5 25.1 E.5 1.7 SHF
~2808 aT1TA 1 s 1805 1806.2 245 1.2 Geb
~8BQC SGMR 20 GRF 1535.1 L516.7 24.9 30.8 9.2 SHF
2839 OTTa 1 5 1845.5 1812 5 1.8 1
28460 DOTTA 20 GRF 193¢ 2100 160 2.6 Laly
re8ald O0TTA 27 RF 2218 88 1.6 1.2
~2800 0TTA 24 R 2218 2223 s 1.6 Gao8
—ebud OTTA 24P R 2223 L2 1.6
— 2695 PENT 26 FAL 2345 2338 33 =1Leb =-B.8
2695 PENT i s 2345, 5 23L6 i 3.2 1.2
W 28640 OTTa 24 GRF 11114 1116.2 35 1.8 Qa8
r2880 0TTA 27 RF 1233 137 1.2 1
2800 OTTA 24 R 1233 1385 3z i.2 0.9
2800 OTTA 24P R 1305 75 1.2
—280c OTTA 26 FAL 142d 1450 30 =142 =346
284y OTTA 22 GRF 1530 1635 195 3 15
2864 OTTA 240 R 2915 216U 45 1.2 0.6
2800 OTTA Z4P R 2100 240 D 1.2
5 2860 OTTA 2G6 GRF 2057.8 2459 30 0.8 Doty
2800 GETA 20 GRF 2150 2205 40 1.2 [ -]
& 2884 OTTA 21 GRF 152G 1523 12 1.2 0.6
E2800 GITA 43 F 1521 1522.5 2 2.2
2695 BQUL 23 GRF isz22 1523.5 1 [ 1
2838 0TTA & S 2036.3 23356.3 D.1 el
i 2803 OTTA 23 GRF 1650 1708 36 1.2 0.6
2695 PENT 1 3 2322 2322.3 245 Baele Lael
2695 PENT 2% PBI 232445 232ha5 hel 1.2 k.6
-] 2800 OTTA 240 R 1140 1216 TG i e
2803 OTFTA 26 FAL 1655 1705 id =-0.8 bl
2806 OTTA 26 FAL 1910 20490 50 1ol “0a7
i1 2803 OTTA 32 ABS 1825 1905 85 =1 ~0,5
1z 2650 0OT7A i s 1522 1522.% 2 16 G.8
13 2695 30UL 1 8 1758 17595 4 3 1
14 2800 OTTA 21 GRF 1310 1339 54 i 0.5
13 [2695 PENT 240 R 2235 2250 15 1.2 0.6
2055 PENT 24F R Z2ESE 160 9 1.2
ir 2830 GYTA 2l GRF 2264 2210 11} 1.6 J.8
19 2695 PENT 2u0AR 013 004y 27 1.6 .8
2695 B0UL 23 GRF Qii5.5 001945 Lel 12 Iy
2595 PENT 21  GRF goi9 06e1 2% 2 1
2695 HANI 3 0025 fa2e B.5 14.2 6.5
25395 PENT 2 S/F i22.2 q024 B 8.8 3
2695 PENT 24P R Ga43a 65 0 1.0
20 26495 BOUL 2 §F 1748 174845 245 9 - 3
2695 BOUL 2 SF 1751.5 1753.5 2 7 2
269% BOUL 2 SF 1804 1805 1 7 9
2695 BGUL 8 S 1838 i830.5 1.5 19 6
26935 BOUL i 3 1833.5 1834 2 3 3
22 2800 OTTA 29 GRF 1930 20480 78 1.2 d.6
&3 2695 3CUL 45 G 2G40.5 204%.5 G s 4
2695 BOUL 40 F 240745 2111 5 4 1
24 2695 govL 40 F 1858 1981.5 6.5 B 2
29 E2695 PENT 240 R 2z00 2255 55 i.8 0.9
2695 PENT 24P R 2255 166 O 1.8
3¢ 28090 QTTA 240 AR 1G38 1850 iz 2elt 1.2
28060 QTTA 1 3 1065,.5 1346.5 S.5 Bels 2
2695 SGMR 1 S 1045.2 1046.5 3.5 8 Zals
2803 OTTA 24P R 1050 g0 24
{2&00 aTTA 240 R 1225 123% 10 1.2 0.6
289 OTTA 24P R 1235 85 1.2
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. . o May 77
SOLAR RADIO EMISSION
SELECTED FIXED FREQUENCY EVENTS
MAY 1877
STARTING TIME OF DURATION fLUX DEHSITY
FREQUENGY STATION | TYPE TIHE RAXIMUN (e L T INT RENARKS
Ut Ut MINUTES PEAK HEAN
EZBOG oTTA 21 GRF 1410 1425 60 2 1
2800 OTTA i 3 1412 1413,5 3 1.4 0.7
2800 OTTA 2 5/F 1608.5 1608.,8 2 146 1.2
re60d 0fTA 27A RF 1735 230 ety 242
~2801 OTTA 24 R 1735 1755 20 2alt t.2
23800 OTTA 24P R 1755 1856 2alt
2800 OTTA 20 GRF 1900 1920 35 .8 B.4
2800 OTTA 26 FAL 2100 2125 25 =1lak 0.7
2803 OTTA 28 GRF 2139 2147 TG 1.8 0.9
31 r28dd oTTA 27 R¥ 1100 205 L1t 1.2
~a80d OTTA 24 R 1160 L1105 5 1.4 0.7
F2a44d O0TTA 24P R 1165 1349 165 let4
L2808 OTTA 26 FAL 1340 1425 &5 b T “0.7
2800 QTTA 20 GR¥F 16640 1655 50 1 0.5
2800 OTTA 32 AS8S 1830 1940 130 =1l.4 -0.7
Observatories:
BOUL = Boulder MANI = Maniia = Ottawa ARO PENT = Penticton SGMR = Sagaricre Hiil
Explanation of Type Code:
1 Simple 1 6 Minor 22 Simple 3F Rise and Fall 32 Absorption 44 Noise Storm in Progress
2 Simpie 1F 7 Minor + 23 Simpie 3AF Precursor 40 Fluctuation 45 Complex
3 Simple 2 8 Spike 24 Rise Post Burst Increase 41 Group of Bursts 46 Complex F
4 Simple 2F 20 Simple 3 25 Rise A Post Burst Increase A 42 Series of Bursts 47 Great Burst
5 Simple 21 Simple 3A 26 Fall Post Burst Decrease 43 Onset of Noise Storm 48 Major

49 Major +
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SOLAR X-RAYS BY SATELLITE

SMS GOES

MAY 1977
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“B" indicates the Flux was below the cut-off levels.

"M" denotes periods of missing data.

Note
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May 77 SOLAR X-RAYS BY SATELLITE
GOES-1 '
MAY 1977
DAY | BEGIN S-4A I -8A MAX G-4A -84 172pP AS-44 {-BA
TIME wm~2 Wm"Z TIME _wm-Z anz TIME Wm-z Wm_z
311428 12,0E+80@ |} ,6E=BT7 (1452 [5.,4E =87 |[4,52-06 (150 [1.1E=-B7 [2.,2E-26
311802 |4,TE-39 [2.5E-3T7||1813 2,1Z-R6(1,.2E-25|18154.2E~27 |6,5E-258
312213 |6.0E+20 |1, 4E-B7 2227 |1 ,9E~BT |2,.PE-26 (2244 |3,2E~8R |1 ,8E-36
411123 |0.0E+00 |6, SE=-28|[1122 {2, TE-CT |2.8E-36||1129 |4.2E-D8 | ,3E~06
4111208 |B.2E+08 |B, TE-BB 1215 (2,45 ~0T7 |2, 1Z-26 ||1213 |5 ,2E=-28 |9 ,2E-037
6 |B630 [ AE-D9 |1 JTE~DT||R638 (1 ,8E=-37 |2.0E~-26|[|2645 |4, 1E-08|] AL ~08
3011937 |B.2E4+88 |1, IE-DT ||1345 {1 .9E~87 |1 ,8E-26 (1652 |3,8E-28[8,9E-27
32||1412 |3.0E-29 |2.8E~3T 1419 |8.685-28 |1 . 2E~36(11433|2,1E~B8|7.45-07
30)|1604 |9.TE=12 |2, 3E~DT7 {1613 [B.RE=-23 {1 ,IE-D6 ]1613 |1 .6E-08 [6.,1E=-27
31113} |0, 0E+08 [2,0E-3T7 1113 |8, 4E-983 |1 ,3E-26(1118 |1 ,4E-BB |6, TE~07
Errata: The January - April 1977 X-ray event flux data appearing in SGD issues

39¢, 391, 392, and 393 Part I are 1000 times too large.

A computer

programming error printed the data in units of Ergs/cmz/s instead of

Watts/m%/s.
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POSITICON ANGLE ON LIMB (DEGREES)
West Limb

21

CORONAL HOLES May 77
Helium D3 Chromosphere at Solar Limb
MAY 1977
Big Bear Solar Cbservatory
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May 77
PIONEER VI
MAY 1977
Date DSN Data SOLAR WIND COSMIC RAY PROTONS4
May |Coverage |[Time| ESP AMps? MIT: (particles/sec)
1977 {um (UuT) (%) UH+ TAU UH+ NH+ 6-13 13-175(>175
(km/sec) | (davs) [(km/sec)| (H/ce) [ (Mev®) | (Mevi®) | (Mev)
3 1417-2200 (1400} 20.6 448. 2.15 451. 14.6 1.2 0.15 1.56
1500 477. 445. 12.3 1.1 A1 1.55
1600 448. 468. 11.9 1.2 .1 1.57
1700 448, 428. 10.4 1.05 .13 1.55
1800 448. 428. 9.2 1.1 .14 1.66
1900 448. 431. 9.3 .98 135 11,55
2000 448. 428, 9.5 .87 123 [1.64
2100 4717. 440. 9.1 .98 .148 (1.6l
2200 477. 430, 5.9 1.04 .123 |1.861
5 J1055-2130 11100 383. 2.22 372. 13.3 0.58 0.147 {1.64
1200 383. 366, 8.8 .57 .131 |1.68
1300 383. 374. 13. .55 .163 |1.46
1400 383. 362. 12. .59 .12 1.69
1500 383. 360. 11.5 .62 .12 1.61
1600 383. 372. 11.9 + 35 117 1.76
1700 383. 372. 12.9 .61 .113 {1.66
11800 383. 390. 16.5 .57 125 |1.74
1900 383. 373. 18.3 .58 .13 1.43
2000 383, 375. 18. .57 145 11.43
2100 383. 360. 18. s 116 {1.53
2200 383. 360. 18. —— —-— -
15 p0558-1000 P600 | 16.5 566. 1.77 566. 9.7 — - -
700 566. 570. 11.5 0.56 0.126 |1.85
D800 566. 570, 10.9 .33 .118 [1.86
D900 566. 549, 9.7 .55 .12 1.74
LOQO 566. 612. 8.7 .56 .089 [1.81
23 1316-2131 [L300 { 13. 448, 1.82
LA00 448.
L500 448. 402. 8.8 0.72 0.114 |1.83
1600 383. 389. 7.2 .69 127 {1.88
1700 416. 397. 8.6 .7 144 1.9
1300 448. 392. 8.3 .67 | 143 1.78
1900 416. 385. 9.9 .64 141 |1.85
2000 448. 408. 13.4 .52 13 1.88
2100 383. 415. 11.% .65 .148 [1.83
2200 383. 383. 6.9 .73 J142 119

P Wolfe - NASA/ARC

Simpson - University of Chicago

* Includes He 0.6-13 Mev/nucleons and electrons 0.5 Mev - see J. Retzler and

d. A. Simpson, J. Geophys. Res., 74, 9, 2149-2160, 1969 for discussion of the

electron response of Pioneer VII.

**  Tncludes He >13 Mev/nucleons.
@ Used to indicate that a rate is at its quiescent Tevel.

ESP = Earth-Sun Probe Angle.

T Peak velocity

Note: Data sampled hourly unless otherwise noted.

Note: This coverage was obtained as a result of PN-6 alignment with Helios.




24

Ma
y 7 PIONEER 1IX
MAY 1977
Date| DSM Data SOTAR WIND' TP P2 COSMIC RAY PROTONS®
May iCoverage |(l[ime|| ESP i~FIELD? {particles/sec)
19770 {(UT) |l €)Y Uprk Nyt T+ TAU (400 Hz || |B] $
(km/sec) | (1 /ce) |(x10%°K)| (days) || (o) vy | 2y i[213.9 Mev |40 Mav
6 |1405-2200 4001 238.1 430. 3.64 0.152 9.1 171. 6.95 0.53
1500 449, _ . 206 5.4| 130. i 6.82 .65
1600 468. .206 6.7] 104 6.94 .58
1700 504. .25 7.2 152 6.95 .56
1800 504. .179 §.2{ 287. 6.88 .7
1900 523. L1911 [j11.4] 328. 6.91 .69
2000 542. .225 |l12.4] 012, 6.98 .61
100 542. .235 {[13.8| 023. |i 6.86 .52
P200 542. 229 14.9% 021, 6.9 .55
8 |0941-2159 000} 37. 486, 3.73 0.117 5.3| 333. 6.94 0.6
1100 468, .113 5.4 | 326. 6.92 .64
1200 449. .133 7.6] 341. 6.91 .52
1300 449, 171 9.5] 347. 6.91 .54
1400 468, .222 9.3] 329. 6.84 .64
3500 449, .253 jl10. | 337. 6.89 W67
1600 430. .329 9. | 316. 6.88 .51
1700 449, .297 8.41 333. 6.83 .51
1800 430. . 299 10.9} 357. 6.81 .56
1900 417. .27 9.3] 358. 6.85 .54
POO0 390, .329 8. | 314. 6.85 .59
100 449, 242 9.1 020. 6.75 .72
2200 449, L 206 8.5 346. 6.85 .66
1 Molfe - NASA/ARC % Peak velocity
2 ggarf - TRM, Inc.
¥ Sonett and Colburn - NASA/ARC Note: Data sampled hourly unless otherwise noted.
N I

Webber - Univ. of N.H.
ESP = Earth-Sun Probe Angle.

Note: This coverage was cobtained as a result of PN-9 alignment with Helios.
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SOLAR WIND May 77
Interplanetary Scintillations
MAY 1977
UCED 74 MHZ SCINTILLATIONS
DAY ac4e aciag 2147 aC141 acaaz 3C273 3C298 3C459
YEL ERR | VEL ERR | VEL ERR |VEL ERR |VEL ERR |VEL ERR |VEL ERR | VEL ERR
1 422 7 1374 3 1376 19 [ 504 15 313 28
P &5%9 27 1328 13 1447 46 [ 5348 0 & 533% 10 323 34
3 452 18 | 335 ¢ {431 a9 | 337 36 3846 i
4 419 7 1319 & | 453 1 444 23 |1323 27 418 42
) 545 52 | 416 1 714 212 408 11 499 o7
& &52 4 | 347 2 e87 23
7 463 Q 4005 3% 1618 85 39¢ 9B
a 457 8412 22 |33%9 12
7 &45 18 | 399 g | 481 98 | 392 1 408 A4
Q 417 17
10 350 ? 1343 B0 378 2D 337 36
i1 495 13 | 344 241 7 | 473 41 343 3 {3&2 &7 | 401 20
12 572 3 | 349 8 1369 38 (568 12 |398 59 | 431 & 1411 18 | 443 74
13 594 7| 349 15 257 5
14 23 3 | 358 8 492 AQ 377 0 | 297 S 1311 41
1% 310 2 | 334 1 1463 L8 | 507 23 418 4 1 389 4
17 462 &
ig &47 27 | 287 O |&18 38 | 463 78
i b2l & [ 304 4 414 31 484 29
20 492 ) A7 43 | 4BY 54 -
=1 204 2 | 324 11 A7z 27 n74 28 | 408 &
2a 712 44 | 330 10 S0& 24 408 2B
23 770 7| 427 2 542 96 480 1 | 364 & 28 147
24 780 22 1415 41 4932 12 [ 357 84 346 32 485 71
20 749 19 1 3&b 4 1393 18 | 464 11 428 3B
28 714 13 | 479 2 a4l  FhH | 529 &
27 578 12 ] 481 20 {457 12 | 373 20 3480 S0
28 332 &3 5997 * 4 &85 17 | 459 * 3b4é 49
=27 474 26 | 995 14 [43% 5S4 | 48R T4 213 *
30 437 S 520 0 lagz 21 SBe 48 272 5 400 20
a1 513 3 520 19 | 299 59 214 11 S5&% 81 330 2 137& 8| 361 17
MayY 3 15 20
UT LAT DIST DLON UT  LAT RIST DLON WT  LAT DIST DLONM
3Ca8 19. 54, 0,40 34, ig, 43, 0,49 44, ig. 33, €. 5% 43
3Ci44 23. -8. 0. &2 —-52. 22, -9, 0.48 -61. 22. -10. 0.33 ~-71.
aciav 22 17. 0. 74 -37. 21. 25 0. 54 -43. 21. 35 0.55 -45.
3CiH1 0. —24. 0.84 -24&. 24, -30. 0. 78 -31. 23, -37. 0. &8 ~-34
3c2a7 4., «&. 1,12 -15 3. -5 1.07 =14, 2 ~4.  1.02 ~17
3C273 & -3, 1.24 -4 5 -2 1.2 —-11. 4, -1 .18 -13.
3CE98 3. 0. 1.28 ~4. 7. 1. 1.27 -4 o, 2. 1.2% -8
3C459 16, & 0,82 34, 1é, 4. 0.90 25 15, 3. 0.94 17
NOTE:

* indicates data for which no error estimate is available since only two antennas
were operating.

3C 161 observed at 0 hr. UT until May 9, at 23 hr. UT after May9..

o RS,
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STANFORD MEAN SOLAR MAGNETIC FIELD
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tes no data available for

visible indica

that day.

No box

Note: Data are taken daily at 2000 UT.
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SGD 394 Part 1 (Prompt) P
APRIL 1977 DATA
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Page
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Ho. Synoptic Charts 30-31
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Individual Regions of Solar Activity 92-96
Daily Calcium Indices 96
Sudden Ionospheric Disturbances
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Cosmic Rays
Chart of Variations 106-109
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Apr 77 . -
REGIONS OF SOLAR ACTIVITY
APRIL 1977
MCMATH REGION 14717 CMP DATE 1,6
CALCIUM PLAGE OATA SUNSPOT DATA

YR MO DA MC NG, LAT CMD L AREA INT MW NOo LAT CMD L MAG, H STA AREA CNT CLASS
77 L 5 14717 N2G W53 24ty 100 3.0 19769 N18 W51 24l ( B)Y & B 10 2 BXOo
77 4 [ 14717 N2d Wee 245 400 3.0 19769 N18 W65 242 ¢ B)Y & B 10 2 BXO
7 4 7 14717 N20 W82 245 500 2.0 19769 N18 W80 243 B 3

MCMATH REGION 14706 CMP DATE 2.3

CALCIUM PLAGE DATA SUNSPOT DATA

YR MO DA MC NOe LAT GMD L AREA INT MW NO. LAT CMOD L MAG. H STA AREA CNT CLASS
77 3 29 14706 N18 E50 234 100 1.0 .

MCMATH REGION 14712 CMP DATE 2.6
CALCIUM PLAGE DATA SUNSPOT DATA
YR MO DA MC NO. LAT GMO L AREA INT MW NO. LAT CMD L MAG, H STA AREA CNT CLASS

77 & 2 14742 N17 Wi& 230 100 1.0
77 L) 3 14712 N17 W12 230 100 1.0

MCMATH REGION 14709 CMP DATE 346
CALCIUM PLAGE DATA SUNSPOT DATA

YR MO DA MC NO. LAT CMD L AREA INT MW NOo LAT CMD L MAGs H STA AREA CNT CLASS
77 3 30 14709 NGO E&W6 225 100 1.5

MCMATH REGION 14787 CMP DATE 3.9 RETURN OF REGION 1467&% ROTATION 3
CALGIUM PLAGE DATA SUNSPOT DATA
YR MO DA MC NOe LAT CMO L AREA INT MW NOo LAT CMD L MAGs H STA AREA CNT CLASS
77 3 29 14707 N20 E73 211 400 1.0
77 3 30 14707 N2g E59 212 300 1.0
77 3 3 14707 N22 Es3 212 300 1.5
MCMATH REGION 164711 CMP DATE 4ol
CALCIUM PLAGE DATA SUNSPOT DATA
YR MO OA MG NO. LAT CMD L AREA INT MW NOs LAT CMD L MAGs H STA AREA CNT CLASS
77 b 1 16714 S$15 E30 211 100 1.5
77 4 2 16741 Si5 E16 210 100 1.5
77 & 3 14711 S15 EQ7 211 100 1.5
MCMATH REGION 14710 CMP DATE 503
CALCIUM PLAGE DATA SUNSPOT DATA

YR MO DA MC NO. LAT CMD L AREA INT MW NO. LAT CMD L MAGe H STA AREA CNT CLASS
77 3 31 14710 S31 ES59 196 200 2.5

MCMATH REGION 14725 CMP DATE 565
CALCIUM PLAGE DATA SUNSPOT DATA
YR MO DA MC NOeo LAT CMD L AREA  INT MW NO. LAT CMD L MAGe H STA AREA CNT CLASS

77 & 11 14725 S21 W8 191 100 1.0

MCMATH REGION 14714 CMP DATE 6.6
CALCIUM PLAGE DATA SUNSPOT DATA
YR MO DA MG NO. LAT CiD L AREA INT MW NOe. LAT CMOD L MAGo H STA AREA CNT CLASS

77 L 3 16714 N28 E40 178 200 2.0
77 L3 L3 147146 N28 EQ7 178 200 1.0
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REGIONS OF SOLAR ACTIVITY Apl" 77
APRIL 1977
MCHATH REGION L4719 CHP DATE 6.8
CALCIUM PLAGE DATA SUNSPOT DATA
YR MO DA MC NO. LAT CHOD L AREA INT MH NO. LAT CHD L MAG. H STA AREA CNT CLASS

77 4 -] 14719 NEZ9 W23 174 200 2.0 19770 N2T Wed 174 {AF} 3 8 1 1 AXX
77 4 9 14719 N29 W36 174 100 1.0

HCHATH REGION 14718 CMP DATE T2
CALCEUM PLAGE DATA SUNSPDT DATA

YR MG DA HC NO« LAT CHD L AREA INT MH NO. LAT CHD L MAGs H STA AREA CNT CLASS
17 4 3] 14758 S06 E09 170 100 2.0

MCHATH REGION 14720 CMP DATE B.7
CALCIUM PLAGE DATA SUNSPOT DATA
YR MO Oa MG NCs LAT CHO L AREA ENT MW NOs LAT CHD L MAG., H STA AREA CNT CLASS

77 & 9 14720 N3b Wil 149 106 2.0
7 5 10 14720 N3& W23 i49 108 1.5

MCHATH REGION 14722 GMP DATE 9els
CALCIUHM PLAGE DATA SUNSPOT DATA

YR MO O MG NO+ LAT CHD L AREA  INT HH HG. LAT CHD L HAGs H STA AREA CNT CLASS
rr & 9 14722 S34 wWo2 140 100 1.0

MCMATH REGION 14713 CHP DATE 9.5 RITURN OF REGION 14679 ROTATION 3
GALGIUM PLAGE DATA SUNSPOT  DATA
YR HG OA HG NO. LAT CHD L AREA INT MW ND. LAT CHD L HAG. H STA AREA CNT CLASS
T i 2 14713 NZ7 EB3 133 40§ z.0
77 L] 3 147313 N27 E78 149 10006 2.0
77 4 4 14713 NZ7 E66 139 1003 2.5
T & 5 14713 W28 ESZ2 134 300 2.0
77 4 6 14713 N2T E39 140 809 2.5
7 4 7 14713 NZT E2& 139 800 2.5
17 L] 4 14713 NZT EL2 139 800 245
7 4 g 14713 NZ7 W2 14 @ 800 2.5
77 4 10 14713 NZ7 Hi&4 149 600 2.0
77 LN ¥} 14713 NE27 W29 149 740 2.0
77 4 12 14713 NZ7 W43 143 880 3.0 19772 N2B W43 4o (AF} 3
77 b 13 14743 N27 W55 1610 700 2.5
77 O Y 14743 NZ7 W& 141 500 2.0
T b 1% 14713 N2T7 Wil 141 200 1.0
MCHATH REGION 14715 CHP DATE 947
CALCIUM PLAGE DATA SUNSPOT DATA
YR MO DA HC NGe LAT CHD L AREA  INT MH NO, LAT CMD L MAGs H STA AREA CNT CLASS
77 o 3 14785 S4l ES8S 133 500 2.5
77 & 4 14715 501 E74 134 700 3.0
77 & 5 14715 501 E59 132 760 2.5
77 4 6 14745 SULl E&46 133 560 2.5
7 L 7 14745 S0t E29 134 400 2.5
77 “ -] 14715 56% Elb 135 400 245
77 4 g 14715 St1 E@62 136 480 2.5
77 4 16 14715 Sui HLD 136 300 2.0
(& 4 11 14715 NOG W22 133 395 2.0
7 4 12 14715 NOG W36 134 200 1.5
77 4 13 14715 501 K50 135 289 1.0
v 4 1ib 14715 Skl Weu 137 £d9 1.0
MCHATH REGION 14729 CHP GATE 10.8
GALGIUH PLAGE DATA SUNSFDT DATA
Y& MO DA HG NOs LAT CHD [ AREA INT MW NOs LAT CHMD L HAGs H STA AREA CNT CLASS

7 4 15 14729 HZ2D) Wed 123 136 2.0 19774 NZ0 HeS 123 X 1
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P 77 REGIONS OF SOLAR ACTIVITY
APRIL 1977
HOMATH REGION 14721 CHP DATE 11.0
CALCIUM PLAGE O0ATA SUNSPDT DATA
YR HG DA MC NO. EAT CMD L AREA INT HH NO. LAT CHMOD L HAG. H STA AREA CNT GLASS
77 4 g 14721 N22 E19 119 i0a0 2al
77 4% 10 164721 N22 Elb 120 160 1.5
7 b 11 in721 NZ2 W38 119 100 1.5
7 4 12 14721 NZ2 W21 113 100 1.0
KCHMATH REGION 14723 CHP DATE 13.13

CALCIUM PLAGE OATA SUNSPGT DATA

YR MO OA MG NO. LAT CHD L AREA INT MW NO. LAT GHD L MAG. H STA AREA CNT CLASS
7V 4 9 14723 S36 E45 93 100 1.0

HGMATH REGION 14732 CMP DATE 14496
CALCIUM PLAGE DATA SUNSPOT DATA
YR MO DA MG NDs  LAT CHD L AREA INT MW NO. LAT CHO L MAG. H STA AREA CNT CLASS

77 4 19 14732 525 Hob 72 300 2.0 19776 S26 WB9 73 X i
77 4 20 14732 525 W80 e 460 2.5

MCHATH REGION L4728 CHP QATE 15.1
CALCIUM PLAGE OATA SUNSPOT DATA

YR HO DA HC NO. AT CHD L AREA INT MW NO.  LAT CHD L MAG. H STA AREA CNT CLASS
7 b 14 14728 N3t EDB b5 100 1.0

MGHATH REGION 14727 CMP DATE 1545
CALCIUM PLAGE DATA SUNSPDT DATA
YR MO OA& HC NO. LAT CHD [ AREA INT MW NO. LAT CHD L MAG. H STA AREA CNT CLASS
77 414 14727 525 Ela 59 160 1.5 19773 525 Elt &3 AP 1
77 % 15 iLh727 525 EQO0 60 100 2.0 19773 525 WD&4 62 (AP} 3 M 30 7 axg
T & 16 727 525 W15 60 400 2.5 19773 525 H15 63 (BF) &
7 4 17 1a727 525 W2b 59 500 2.5 19773 526 H2o 56 (BF} & B 20 4  BXO
77 & 18 4727 S25 HW3a 57 500 2.9 19773 526 W39 57 (8) 3
77 19 iurav 525 Hs52 54 400 2.0
7 4 20 w727 525 HW&H 58 400 2.5
T 21 14727 SE5 W79 60 300 2.0
HGHATH REGION 14730 CHF DATE 15640
CALCIUM PLAGE DATA SUNSPOT DATA
YR MD DA HC NO. LAT CHD L AREA INT Wi NO. LAT GHD L HAGe. H STA AREA CNT CLASS
77 4 16 14730 N24 WO3 48 208 1.5 19775 H2b6 HOSG 50 (AP} 2
7 b 17 14736 NZ25 K15 LY} 200 1.5
77 4 18 14730 hzEe W28 W7 200 1.5
77 4 19 14730 H27 Wil LY 200 1.0
MGHMATH REGION 14724 CMP DATE 17.1
CALCIUH PLAGE DATA SUNSPDOT DATA
YR HO BA MG NO. LAT CHD L AREA INT MW NO, LAT CHD L MAG, M STA AREA CNT CLASS
7 L R 14724 NZ4 EB4 348 180 1.0
T? 4 11 14724 N2S R72 39 380 1.0
77 4 iz 14724 N2& EBD 36 100 1.0
MCHATH REGION 14726 CHMP DATE 16.7
CALCIUN PLAGE DATA SUNSPOT  DATA
YR MO DA HC ND. LAT ©HOD L AREA  INT MW HO. LAT CHD L MAG. H STA AREA CNT CLASS
7 LI &8 14726 521 Ea7 -4 800 3.5 19771 52C E&0 31 (AP} & R 50 1 HSX
77 4 12 14726 521 E77 21 3700 4.0 19771 529 E72 g5 { B} &4 H 220 5 DAC
7 4

13 i472e 522 Ee5 20 3500 3.5 19771 520 E59 25 (¥} & 8 300 16 DAT




MGHMATH REGION 14726

YR H
77
77
77
7
77
77
77
77
77
77
77
77

FEEFEFESEPFrEFS SO

MCHATH REGIGH

YR MO
77 4

MCHATH REGION

YR HQ
7 4

HCMATH REGION

YR HO
77 4

HCMATH REGION

YR MO
[ 4

HCHATH REGION

YR #
7
77
77

s EEO

MCHATH REGION

YR MO
77 &

MCHATH REGION

YR HO
77 )
77 s

DA
14
5
i6
17
18
19
20
21
22

23
2

0A
18

1)
24

DA
24

DA
21

DA
28
29
30

oA
2t

DA
Qg
63

HG NO.
14726
14726
14726
14726
14726
14726
14726
147286
14726
14726
14726
w726

14731

HG NO.
14731

14739

MG HQ.
14739

L4740

HC d0.
14740

14735

HMC HNO.
14735

14745

MG NOo
14745
14745
14745

L4736

MG NO.
14730

752

MG NQ.
14752
14752

(CONT}

CALCTUH

LAT
522
522
522
s5éz
52z
S22
sa2
S2i1

GHD
ES4
E4i
E27
E1S
EG2
Hi2
H26
M4

H7S

CALCIUN

LAT GHMD
NG9 ELG

CALCTUH

LAT €M
NS W24

CALCIUNM

LAT CuD
S22 Wil

CALGIUNM

LAT CHMD
NZZ E39

CALCIUM

LAT CMD
Sud WZ3
545 H33
S45 Wit

CALCIUM

LAT CMD
Ni5 E73

CALCTUM

LAT CHOD
HOL HW&8
ND2 HBG

REGIONS OF SOLAR ACTIVITY

APRIL 1977
CHP DATE 18.7
FLAGE DATA
3 AREA INT MH NO.
i9 3500 3.5 19771
19 3800 3.5 19771
i48 3800 3.5 19774
i3 3200 3.0 19771
17 3200 3.5 18771
18 3300 3.5 19771
is 3080 3.5 19771
21 3600 3.5 19771
19771
19771
135 1599 3.5 19771
CHP DATE 19.3
PLAGE DATA
L AREA INT MH NO.

9 260 1.5

GHP DATE 22.8
FLAGE DATA
L AREA ENT
324 160 2.0
CMP DATE 23.8
PLAGE DATA
L AREA INT
311 i00 1.5
GCHP DATE 2ha5
PLAGE O0ATA
L AREA  INT
3oz 200 1.4
CHP DATE 26.9
PLAGE DATA
L AREA INY
27 o 200 2.5
269 200 L.5
F4-13 100 1.8
CHP DATE 27.1
PLAGE DATA
L AREA INT
2648 130 1.0
CHP DATE 275
PLAGE DATA
L AREA INT
338 1.0
200 1.0

HH NG,

MK NO

HH NO.

HH NO.

HW NO.

MW NQ.

LAT
s20
520
s29
519
520
320
520
sa22
S22
si2
saz
520

CHD
E4b
E33
E20]
ED?7
HG5
HiG
W33
W34
HWE5
EQ2
HWES
W88

LAT GHD

LAT

CHD

LAT

CHD

LAT

CMD

LAT CHD

LAT CHMD

LAT CHD

SUNSPDT
L
25
25
25
24
23
20
24
20
19

19
29

SUNSPOT

L

SUNSPOT

L

SUNSPDT

L

SUNSPOT

L

SUNSPOT

L

SUNSPOY

L

SUNSPOT

L

DATA

MAG .
¥l
Y
Y}
)
t Y}
(BP)
{8y}
&P}
Bp

-~

{ B)
AP

CATA

MAG.

DATA

HAG

DATA

HAG.

DATA

MAG.

DATA

MAG.

DATA

MAG.

DATA
MAG.

H STA AREA
4 B 370
5
5 8 X010
4+ B 170
5
S M 140
5 H 129
3 & 1Gg
3 B 108
[:] 0
Z 8 160
2 B 30
H STA AREA
H STA AREA
H STA AREA
H STA AREA
H 5TA AREA

ONT
13

oy

-
MO P ~N™~NPW [Yote]

CNT

CNT

CNT

CNT

GNT

CLASS
DAL

DAI
EAT

oS0
EAD
Cs1
Gs0
AXX

CAl
BX G

CLASS

CLASS

CLASS

CLASS

GLASS

H STA AREA GNT GLASS

H STA AREA CNT GLASS
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MCHATH REGIOGN 14756

¥R
7

MG DA
5 a2

HGHMATH REGION

YR MO OA
77 4 21
77 4 24
77 4 25
77 4 26
77 w27
77 4 - 28
i 4 29
77 4 36
7 5 4
77 5 Q02
77 5 03

MCMATH REGICN

YR MO
a3 5

oA
K]

MOMATH REGION

YR HO OA
77 & 30
77 5 01
77 5 2

HCMATH REGION

YR MO DA
v 4 30
7 5 61
7 5 03

HMCHATH REGION

YR MO
77 4

0A
27

MCMATH REGION

YR HO DA
77 5 0z
Kote:

HG NOQ.
14756

14737

MG NO.
16737
14737
147 37
14737
Lu737
14737
14737
14737
14737
14737
14737

Lu757

NG N0
14757

14750

HC NO.
15750
14750
14750

14746

HC N0
LuT748
14748
14748

1a74t

HG NO.
14744

14753

MG NG.
14753

CALCTUM

LAT GHMD
527 W72

CALCIUM

LAT
N2T7
nNeT

GHO
E89
E45

N2T
W26
N27
nN2?
NE2T
NET
NZ2T
Nz?

£23
E19
HG4
W17
H30
Hel
W54
HES

CALGEUH

LAT CMHD
ML W53

CALGIUM

LAT CHO
N34 WOu
N3t Wi
N34 W32

CALCIUH
LAT CHD
N19 WO%

19 W13
Ni9 W37

CALCIUH

LAT CHD
53% EuN

CaLGIUH

LAT CHD
S31 H24

REGIONS OF SOLAR ACTIVITY

APRIL 1977
CHP DATE 28,8
PLAGE DATA SUNSPOT DATA
L AREA  INT MH NO. LAT CHD L MAGe. H STA AREA CNT CLASS
300 1.5
CHP OATE 28s3 RETURN OF REGION 14717 ROTATION 2
PLAGE OATA SUNSPOT DATA
L AREA INT MW NO. LAT CHMD L HAG. H STA AREA CNT GLASS
252 7006 1.0
255 1800 Z.0
521 €85 H 90 t  HSX
253 1800 2.0
251 2086 2.5
251 1800 2.5
253 1800 2.0
252 1800 2.9
1660 2.0
1800 Z.0
14060 1.5
CHP DATE 2844
PLAGE DATA SUNSPCT DATA
L AREA INT HW NO. LAT CHD L HAG: H STA AREA ONT CLASS
100 1.5
CHP DATE 30.2
PLAGE DATA SUNSPOT DATA
L AREA  INT MW NO. LAY CHD L MAG, H STA AREA ONT CLASS
226 190 1.C
100 1.5
200 1,0
CHP DATE 34.5
PLAGE DATA SUNSPOT  DATA
L AREA INT MH NQ« LAT CMD L MAG, H STA AREA CNT CLASS
223 240 2.0 19778 N17 HOZ 223 X 4
300 1.5
ei 1.0
CHP DATE 0.6
PLAGE DATA SUNSPDT  QATA
E AREA INT MH NOs LAT CHOD L MAG. H STA AREA GNT CLASS
ezl 0B 4.5
CHP DAYE 30.9
PLAGE DATA SUNSPOT DATA
L AREA INT MH NO. LAT CHD L HAG. H STA AREA CNT CLASS
106 1.8

No calcium spectroheliograms were secured at the McMath-Hulber{ Observatory on April 22, 23 and 25, 1977.

Sunspot observations were made at Mt. Wilson for the entire month of Aprii 1977.

MG GAY
4 1
4 2
4 3
&4 4
i £
4 &
o 7
4 8
4 9
4 1q

INJEX

57
5.3
Saht
Yed
3.3
3.7

3.0
3.3
1.3

* NO OU4SERVATIGNS

DAILY CALCIUM PLAGE INDEX

APRIL 1577
YR MDD DAY INDEX YR MO DAY INDEX
i & il 1.9 7 4 21 7.7
77 L 12 el 77 4 22 *
7 “ 13 5.5 7 b 23 .
77 % 14 740 17 4 24 3.6
77 4 15 ErLY 1r 4 25 *
7 4 i6 12.1 77 4 2b 3.7
77 L] 17 99 7 & 27 bel
17 L 13 ii.9 77 4 4] Bty
7 i 19 11.3 77 4 29 5.8
a4 4 20 9,2 77 L) 30 5.7




SUDDEN IONOSPHERIC DISTURBANCGES Apr 7
APRIL 1977
UNIVERSAL TIME WIGE | HUMBER OF STATION REPORTS BY TYPE

SPREAD LF- KNOKN  § Hc MATH
DAY | START EXD HAX IMP | INDEX | SWF | SCNA | SEA [ SPA | 5PA [SES {SFD | FLARE | REGION
07 | o250 0333 | 0310 1= 1 1 0246 | 14717
13 | 2115 2302 | 2128 1 5 1 1| 2 9 W
12 1 0948 1100 | 0954 3- 5 [ 4 3 3 0944 | 14726
13 | 1232 1304 | 1300 T 1 1 1227 | 14726
13 | 1730 17570 | 1757 1 5 3 2 1{1 17278 | 14726
13 | 2126 2207p [ 2137 i 5 3 T2} 1yie 2130 | 14726
13 | 22078 | 2333p | 2221 1 5 z 121 2218 | 14726
13 | 2233F | 0203 | 2344 2 5 2 Lz 1]|w 2234 | 14726
14 | 0534 0640 | 0543 4 5 3 3] 2 3 HF
4 | 2112 2118 | 2114 1- 5 1 i 4 2105 1 14726
14 | 2211 2235 | 2214 1- 5 L 4 2211 | 14726

15 854 08945 0904 14+

w
w
w
w
(]

0851 14726

16 0712 0834 0746 1w 1 1 0711 14726

16 1727 1815 1733 1 5 4 1 1;10 1722 145726

15 2109 2216 2120 1- 5 1 1 2 1411 z2109 14726

16 2309 0218 2330 1 5 1 3 1{ & 2307 14726

17 1042 1140 1056 1 3 2 3 3 z 1040 14726

19 073% 0816 0745 i- 5 2 2 1 0735 14726

19 1209 1228 1210 i 1 1 *

19 1503 1600 1525 1 1 1 1 *

PERIODS OF NO OBSERVATIONS:

DATE TIME (UT) and STATION DATE TIME (UT) and STATION

01-14 Q000-2400 AZ2% 14 0642-0152 UM (10 kHz), 0213-0442 M {10 kHz}
01-10 Q000-2400 A32 1940-2115 U4 EIO kHz)
01.05 0006-2400 A36 15 1941-2037 U4 {10 kHz)
01-03 0006-240C A4l 1% 0132-0623 UM {10 kHz), 1945-2105 UM {IU kHz}
[} 2025+2115 UM (10 kHz}, 2307-240C UM (16 kHz} 17 1940-2101 UM {10 kHz), 2003-2110 UM {13 kHz)
0z 0025-0125 GM (10 kHz}, 0857-0950 UM {10 kHz}, 18 1938-2039 U {10 kHz)

0857-0950 UM (13 kHz) 19 1824+15626 TH, 2156-2236 TH
a4 0435-0520 UM (10 kHz), 1942-2108 UM (10 kHz) 20 0000-0057 T8, 1432-1504 TM, 1643-1B16 TH
05 1939-2110 UM (10 kHz) 21 1107-2235 Ut {10 kHz}, 1110.2235 UM {13 kHz)
06 0121-0219 UM (10 kHz), 1945-2109 UM (10 kHz) 22-25 1430-1143 MC
07-12 0600-2405 A37 22 0000-2400 A32, 1109-2400 UM (10 kHz),
07 1951-2123 UM (10 kHz) 1111-2900 UM {13 kHz}
08 0000-0055 UM (10 kHz), 0510-0625 UM (10 kHz) 23 0060-0139 U4 {10 kHz}, 00G0-D245 UM {13 kHz],
09 0000-2400 A4l, 1626-1845 1M, 0841-0955 UM {13 kHz}, 1136-2116 UM (30 ¥z},
1948-2022 UM (10 kHz) 1140-2250 UM {33 kHz}

10-18 0900-2400 AZ8 24 G00Q-2400 Ad1, 1107-2303 UM (10 kHz),
10 0000-2400 A41, 1950-21G3 UM (10 kHz) 1167-2303 UM {13 kHz)}
11 0202-0330 UM {10 kHz}, 05356-0631 UM (10 kHz} 25 1222-1447 UM {10 kHz}, 1225-1445 UM (13 kHz)
12 0511-0644 UM {10 kHz), 1943-2104 UM (10 kHz 27 (000-2400 A32, 0710-0810 UM {10 kHz)
13-30 0000-2400 A36 30 CO00-2400 A26, 1835-240C UM (10 kHz),
13 0317-0635 UM (10 kHz) 1833-2400 UM (13 kHz)

STATIONS REPORTING FOR APRIL 1977

ARVSO {ALl, ALS, AZL, A29, A30, A31, A34,
A5, A36, A37, A4D, A%L) {(SES)
(AL, AZ6, A3L, A3Z) (SEA) (A31} (SWP)

BEARLY (BY) (SWF)

DARMSTADT (DA} (SWE)

HERSTMONCEUK (HC) (SEA)

HIRAISO (HT) (SMF)

HOBART (TA) (SEA, SES)

HUANCAYO (iU} (SWF}

INUBO (IN) (5PA)

KUHLUHGSBORN (KU ¢SWF, 5EA, SEA)

MANTIA (MA) (SEA)

MCMATH (MC) (SWF, SCHA)

PANSEA VES {PU) (SWF, SEA, SES)

SAO PAULO (i) (SES, SPA)

SOFZA ($F) (SES)

SOMERTON (SO} (SWE}

ST CLOUD (SC) (SES}

TABLE MOUNTAIN (TM) (SPA, TF-SPA}

TORING (TN) (SPA)

MPTOR M £SFAN

SID's BY McMATH REGION
APRIL 1977

pAY 0L 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

REGION L

17

26 15 2 1 4 1 1
X-RAY
URKHNOWR 1 1

- HO EP 2
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Apr 77 .
P SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
APRIL 1977
TINES OF EVENTS
- OBSERVATION STATION BECIMETRIC BAND METRIC BAND DEXKAMETRIC BAND
& [STARTUT[END UT SART UT | ERD UT TWT| START UT | END UT |INT| START UT | ENDUT |igr| SPECTRAL TYPE
01 G0G0E A736] CULG
00G0] 1005 MANI
U530 0546 | DURN
0537 4715 ] HWEIS
6629] 1738 DURN
1030] 2305 SGHMR
1315] 2345 | HARV
2ud6| 2400 CULG
21531 24801 MANI
22| G006G| 1065| MANI
pOGB; 8736 CULG
0529 L1740 | DURN
1028| 2223 | SGMR ty15.2 1416.5 |1 v
SGMR 1826.9 1827.3 11 III
1315| 23455 HARV 1827 1828 3 1827 1828 3 I11G,U
2036| 2480] CULG
2153} 2400 | MANI
03| aood] 1005 MANI
G000l 9735 CULG $140.5 1 1118
G528 1742 | DURN
1i26] 2308 SGHR
1(57| 1718i WEIS 1413.7 14860 i I1IG
2035 2400 CULG 204845 IIIB.H
CULG 213945 IIIBsH
CULG 2145 2150 1 Is
CULG 215245 2156 1 215245 2156 i I1IG
2152 24801 MANI
1315 2345| HARYV 2153 b3 2153 1 I11i8
2035] 2400| CULG 2249,5 2250.5 |t I1lB
CULG 2315 2316 ITIIGH
04| GOOOf O747| CULG
QGO0] 0434 | MANI
0145 1005 MANI
0526| L743] DURN
1025| 2369 SGMR
4531| 1719| WEIS §1213.7 12144 |& I1IB
1315 2345! HARV
2u35{ 2408 | CULG
2154| 2408 | HANI
05| 0000} 1005| MANI
aooel 0734 | GULG 6031 IIIBsH
0527 1509| DURN
pS2al 0808| HWEIS
0811 4721 HEIS
1300 23455 HARV
1300| 2310| SGMR
2635 2400 | CULG
2151 2400 HANI
063 G000| 1005| MANIL
L0008l 073%| GULG
0526] 13085 HWEIS
0554 1746| OURN
1621| 2311 SGHR
1300} 2345 | HARV
1337] 1558 HWEIS
1642| 1722| HEILS
2635 2400; CULG
2151} 2400] MANI
a7 00090 100% HANT
uGbho| 07340 CULG
0523 1749| UURN
6525 1723 HEIS
1019 2312| SGHR
1300] 2345 HARV




SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
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APRIL 1977
TENES OF EVENTS
" 0BSERVATION STATION DEGIMETRIC BAND METRIC BAND DEKANETRIC BAND
is17 [START UTJEND UT START UT | ENDUT [INT| START OT | ENDUT IINT| START UT | EADOT [iNT| STECTRAL TYPE
a7 | 2034} 2490 CULG
2153} 24001 MANI
J87 0400f 10057 MANI
0523} 0933 WEIS 0605.2 U605.7 |2 1116
BOO00} 0734} CULG 0egs Bale i IIIG.Y
CULG 16038 gei2 TIW
CULG 0622.5 IIIB4H
CULG 0638 ITIIBWH
45211 1750 DURN 085L.0 gasz.t (1 I1I
0937] 1615 WELS
1018} 23131 SGHR
1054 1725§ HEIS
1366| 2345 HARV
2034 24005 CULG
2152 24006 SANI
29| 000G) 1005 | MANI
4520| 1752 DURN
6000| D733| CULG P530.5 ITIB.H
CULG 0545.5 1546 IIIG.H
k615 D727 | WEIS
0924 1640 HEIS
1016) 2314 ; SGMR
1360|2345 HARV -
2035 2u0b i CULG
2152| 24001 MANI
10 0040| 1005 | MANI
G000 4733 | CULG
0518| 0850 | DURN
1014 2315 | SGMR
1019 1753 | DURN
1300| 2345 HARV
2033|2400 | CULG
2152| 2400 MANI
1t | OGOOf 0404 MANI
000G| 0733} CULG
0605] 1065 MANI
0515{ 1755 ] DURN 0S48.4 0948.6 (L I1IG
i013{2317 ]| SGMR
1300{ 2345 | HARV
2033| 2400 | CuLG
2152] 24G0 | MANI
12| 0000 1085 | MANI
2000|0732 CULG
0513|1757 | DURN 0949 0955,5 |3 OCIM
DURN 095246 0952.9 |3 TIIG+RSy U
OURN 04968 106d5.2 |3 09%9 1905,z |3 Ic
10611} 2318 ] SGHMR
BURN 1020.9 10226 |2 1020.9 1022.8 |3 Ic
1360] 2345 1 HARV
2033124400 | CULG
2i646] 2600 | MANI
13 0300 1005 | HANI
4a60{ 0732 | CULG
0512|1758 | DURN 05503 551 2 I116
071516758 | DHIN
1009] 2319 | SGHR
08361 1308 | OHIN 1018.0 1018.5 {1 IIIG
OHIN 1356.8 1058.2 & ITIG
DHWIN 1210.0 1212.2 {L I1IGG
DHIN 1248.7 1248.8 {1 TXIG
1300|2345 | HARY L1444 4 Ph4bly 12 1116
HARV 1861 1 1841 1 III8
2033| 264400 | GULG 2033 2L1LS ITIS.H
2i4b| 2400 | MANE
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Apr 77 .
SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
APRIL 1977
TINES 0F EVENTS
- OBSERVATICON STATI N DECIMETRIC BAND METRIC BAND DEXKAMETRIC BAND
1917 [START UTIEND UT SORT OT | EADUT [INT| START UT | ENTUT |WT| START Ur | Empur Ny SPECTRAL TYPE
14 ] wOGu| 1005} MANI
GOCo} 07321 CULG 04057 gose ITIGH
CULG 0249 0243.5 ITIGHH
CULG 0542 06415 i SHF
G5L9| 1354 | DURN G546.5 1548.9 DCIMy W
CULS 0554 0557 1 FAST DRIFTY
DURN G355.8 0556.3 |3 §555.6 0556.5 |3 1116
GULG 0557 0650 IXINsH
CULG geco @635 1 CONT
CULG 0610 0623 1 UNCLF.
G70G4] 1454 | UWIN 0956.6 1118
GHWIN 1001.0 1 I11I8
1608| 2320 ] SGHMR
DWIN 1159.4 1159.6 {1 I1IG
DWIN 1218.1 1218.5 |1 IT1G
1343|1733 | HEILS
1360| 2345] HARV 1802 1 1802 1 1118
HARV 1820 1 1820 1 118
2633 2400 | CULG 20u5 2400 TIENGH
CULG 2166 1 ITIB+U
2146| 24007 MANI
151 GOCO[ 1005 | MANI
Ugud| 67325 CULG 0049.5 1 II1B
CULG 0059+% 1 IIIP
0340] 4734 | HWEIS
0735| 1419 DHEIN 073% 1419 1 IN
1300 2345 | HARV 1739 2 1739 2 ITIG
G567} 1759 DURN 174145 i741.9 1741.5 174149 IIIGHH
1006] 2321 | SGHMR 182i.7 t8z2i.9 |1 ITII
HARV 1821 iazza 3 1321 igz2z 3 IIIG
SGMR 1911.8 1912.3 |2 v
HARV 1912 3 1912 3 I1IG.V
SGHMR i919.7 19z20.1 |2 v
HARV 1920 3 1920 3 111G
2032 2440 CULG 2032 2408 IIINsH
CULG 2052.5 2 IIIB
HARV 2652 2653 2 2052 2053 2 IIIG
2145) 2640 MANI
CULG 2155 2156.5 |1 I1IG
CULG 2219.5 2220.5 |2 IIIC
HARV 2220 i 22210 1 ITIIBeH
CULG 2302 2302.5 |1 I1IG
GULG 2320.5 2321 2 IIIG
HARV 2320 i 2320 i IIIGyH
16| DE0Af 0732 | CULG 4600 0224 1 I1IN
CULG 3803.5 0006 2 I1IGG
CULG 0011 o012 2 I1I6
CULG goie G018 2 0017 pdiv.5 |1 ITIG
CULG 0200.5 g24q1 2 111G
CULG B216.5 g211% 2 0210.5 0211 4 IIIG
D0GGE| 2005 HANI 0210.9 0211.3 |2 III
0508] 1829 HEIS 4544,.5 0545.5 {2 IIIG
0596( 1800 DURN 0544.6 0545.5 1 0544.6 0545.2 |2 I1IG
CULG G545 0545.5 |1 0544.5 0546 i I1IG
OURN U724 1450 i 724 1459 1 IC,0CN
DURN A729.7 0731i.0 |1 07297 0731.0 |1 IIIG
OURN 0851.2 0851.2 |3 III
1005} 2322 SGHR
HEIS 1132.0 1543.0 |2 IN
1300 2345 | HARV
2032| 2400 | CULG 2032 24040 ISeH
2146 2400 MANIL
CULG 2310 2330 1 SeHeF»
CULG 232 2321 b3 CONT
CULG 2318 2400 TIIN+H
CGULG 2318 2335 | Y H
CULG 2320 232% 2318 2327 IYIGsH
171 c000| 0731 CULG 006G 0135 i 1s
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) Apr 77
SOLAR RADIO EMISSION P
SPECTRAIL. OBSERVATIONS
APRIL 18977
TINES OF EVENTS
- OBSERVATION STATION DECIMETRIC BAND NETRIC BAND DEKAMETRIG BAKD ’
571 [START UT]END UT START UT | END UT |INT| START UT | ERDUT |IWT| START UT | ENDoT |IT| SPECTRAL TYPE
17 CULS 0000 4148 IITINH
0040] L005| HANI
CULG 040 4105 ISH
CULG 0135 T 0731 ISeH
0505| 1800| DURN
0506 4737 WEIS
1003 2323] SGHR
1300 2345 HARV
2031] 2400 CULG 2162 TIIB+H
2145 2480 MANI
CULG 2247 2209 IIIG+H
CULG 2210 2212+5 |1 IIIG
CULG . 2216 2217 ITIGwH
CULG 2223 2224 1 111G
LULG 2234 2239 i ITIGG
CULG 2337 2 1118
181 6000] 1806 MANI
60G0{ 0731 | CULG 0013 0414 1 111G
CULG 0240 0252 i IYIG
CULG 0303 i I11IB
CULG a3L7 i UNCLF .
CULG 0346 ITIB W
0504 0558 WELS
0504 1802 QURN
0715 1538 HEIS
1061} 2324 | SGHR
13080f 23451 HARV
2143 24001 MANI
2031 2400 CULG 223l 223445 |2 111G
CULG F4-%:] i IIIB
CULG 2354.5 i IITB +u
19| 000G{ 0731 | CulLeG
0000].4006| MANI
0503| 1439| MWEIS
0563 0606 | DURN
0618| 1804| DURN
10040| 2326| SGHMR
0745 1435 OWIN 1822.4% 1022.5 |t I1IG
1300| 23080 | HARV
2032| 2506 | CULG
2143 264060 | HANI
201 GGO0Q| 1006 | HANI
DO00} 0731| CULG $540.5 542 b ITIG
CULG 0549,5 05851.5 "IXIIG 4N
G500( 1740 HEIS 0824,8 0825.3 (1 IXIG
0501| £805| DURN 0825,2 a825.3 |2 IXIG
6958| 2327 | SGHMR
08293 1343 | OWIN 1049.0 1051.0 |2 111G
1360 2336 | HARV
2G31f 2400 GULG
2143 2408 | MANI
21| 00060| 1006 | MANI
0Ga0( o730 GULG noos 0004.5 |1 111G
CULG 8257 G257.5 |1 - ITIG.U
CULG 9325 0325.5 |1 032% 0325.5 |1 IIIG
GCULG 0332 IIIB.H
CULG i409.5 0411 1 111G
CUuLG 04%1L.5 1 B4il.5 1 ITIB
GULG J630.5 063L.5 |1 ITIG
A500] 1806 | DURN 0530.8 0634.9 |3 0630.8 634%,3 3 IIIG
0459] 0931 | WEIS 05630.9 0631i.6 |2 IIIG
HEIS 0634.8 0634.9 i ITI8
CULG u635 IIIB,H
CULG Gb43.5 II1IB4H
WELS f648,3 0648.5 |[L 1118
CULG (648,.5 I1I8,4H
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Apr 77 -
P SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
APRIL 1977
TIMES OF EVENTS
- OBSERVATION STATION DEGIMETRIS BAND METRIC BAND - DEKAMETRIC BAND b
71 [START UT|ED UT SARTUT | END UT TINT| START 4T | ENCUT WT| START UT | ENDUT [INT| SPECTRAL TYPE
21 da4l] 14861 OWEIN 1043.5 1044%,2 3 IIIG
DURN 1043.6 1043.8 |2 1843.5 1043.9 |3 I1IIG
DHIN 1203.9 1204.0 |1 ITIG
OHIN . 1246.0 1 ITIB
DHIN 1306.6 130G.7 |1 111G
Gu3n] £T42 | HWEIS 1343.5 13444 (2 I1IG
DURN 1348.8 1351.2 i3 1350.6 1351.2 |3 ITIG
OWIN 1343.5 1358.0 {1 I1IG
DHIN 1358.6 1351.3 |3 IIIG
DWIN 1355.6 1356.3 |2 IIIG
DURN 1537.3 1538.2 I3 1537.6 i53%8.2 |3 TIIGGLU
HEIS 1538.0 153845 3 IIIG
G957] 2328 | SGMR 1538.2 1538.4 | III
1300| 2330 | HARV 1538 4 1538 2 IIIGsU
WELS 1539.7 1539,8 |1 111G
HEIS 1543.3 1947.0 {2 Il
HARVY 154k 1545 i UNCL
DURN 1629.2 1629.8 1629.7 1623.7 II1G.DCIMHK
2631 2400 § GULG 24937.5 20338 1 2037.3 2038 1 IIIG.U
CULG 2G40 2042 1 ITIG,U
CULG 2040 ALY 1 FAST DRIFT
CULG 2047 2GL7.5 2047 2047 .5 IITIG ¥
2143| 2400 | MANE
CULG 2149.5 1 IIIB
CULG 2200.5 2202 TIIGeHK
CULG 2205.5 2208 1 ' 1116
CULG 221645 2221.5 |1 2216.5 2221.5 |2 11166
HARVY 2219 1 ITIG
CULG 2229 2235 1 HI
CULG 2249 2251 1 2249 2251 1 IXIG
CULG 2252 2252.5 |L 2252 2252+ |1 ITIG
CGULG 2294 .5 2255 1 225445 2255 1 I11G
CULG 2257.5 2258 i 225 7.5 2258 1 IIIG
CULG 2342 2302.5 |1 111G
CULG 2313.5 IIIB WM
GUuLb6 2315 2316 1 2315 2316 1 111G
CULG 2358 23559 1 2358,5 2359 M - IXIG
22 0000} 4086 HANI
GGG0] 0730 | CULG 6145 1 004545 1 I11iB
p752| $342 | DWIN §857.5 0357.3 |2 IIIG
OWIN 0938.4 $933.9 |t 111G
DWIN 2941.1 0941i.2 |1 111G
OHIN 0943.9 $494%,0 11 111G
0968| 2329 | SGHMR
8752 £342: DHWIN 1029.4 102%.6 |2 I1IG
DWIN 1057.5 % 1118
DHIN 112644 1 1118
OWIN 11545 1154.,5 |1 111G
DWIN 126640 1207.9 2 ITIGG
DHIN 12463 1243.8 (2 ITIGG
1300| 2330 HARY R
DWIN 132242 1 I118B
OWIN 13374 1337.5 |1 ITIG
0457 1640 ' HEIS 1344.6 134447 |1 I1Ig
HELS 1347.9 1348.0 H1 IIIB
0LE2| 1807 | DURN 1731.7 1732.0 |2 1731.7 1732.0 |2 11IG6
21431 2400 MANI
2034| 26400 CULG 2254 .5 2255 ITIG.H
GULG 2256.5 IIIA.H
CULG 2328 ITI8 .4
23 L 00GG]| 1006 MANI
0050] 0730 | CULG 0149 9150 JIIGsNW
CULG 3153.5 4155 ITIG+H
64581 0946 ] DURNM
A727]| 1745 | WEIS
095h| 2330 | SGMR
12500 1810 DURN
1300| 2330 HARY
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Apr 77
SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
APRIL 1977
TINES OF EVENTS
" OBSERVATION STATION DECIMETRIG BAND METRIC BAND DEKAMETRIC BAND
1577 |START UT| ERD UT SRT UT | ENDUT [INT| START UT | ENDUT |INT| START UT | ENDUT |INt| SPECTRAL TYPE
23| 2142 24090 MANI
2d40| 2400 | Culs 2156.5 1 ITIB
24 GOO0@| 0730 | CULG
200G| 4006 | HANI
0u5h| 1431 ] HEIS
D457) 1812 DURN
0952| 2331 ] SGHR
13048] 2245 HMARV
1516{.14746 | WEIS
2i410f 2LG0 MANE
2030 2460 CULG 2257 2259 ITIG.H
CULG 2326 IIIByHyU
25| 0000) 1006} MANI
4000| 9730 ] CULG 031t ITIB N
0455] 1814 | DURN
05521 1749 | WEIS 6738.5 01739.0 1 1116
o951l 2332 | SGHR
1340F 2340 | HARV
2030] 2303 | CULG
2140] 2400 HANI
2340| 2468 | CULG
26 0Go0] to06 MANI -
000G]| 0543 | CULG gaiz III84K
CULG 312 IIIB+ M
GULG Q424,.5 425 ITIIG.H
G4onul 1816 DURN
06261 0730 ] CULG Go47 ITIB WK
4551 39061 HELS 082046 0821.3 i ITIB
0940| L1750 WEIS -
034%9| 2333 SGMR
1300| 22451 HARY 2607 2008 i 2007 2008 1 II1IG
2140( 2400 ¢ MANE
271 0000| Dadile: MANI
GGOOI 0738 CULG 0357 II1B,.HW
GULG 05275 0529 2 ITIG 4V
CUuLS 4533 0535,5 |1 ITIG, V.U
D625} 1848 HMANI
{348 2335} SGMR
1360f 2245 ] HARY
453 1500 QURN 1317.3 13174 |2 1317.3 1317.4 |2 TI146
0713 1447 WEIS 1317.9 134i8.1 |2 1118
150 3| 4750 WEIS
2030] 2404 CULG
2139 2408 | MANI
26| G000l 0350 | MANI
4d60| 0730 | CULG - QG24.5 IIIBWH
Uaby|l 4750 | WEIS
0454] 1819 | DURN
1552] 1906 | MANI
0846] 23361 SGHR
13G0]| 2245 | HARV
2139 2400 | MANI
2030| 2408 | CULG 2214 2215 ITIG.H
CUuLG 2219 222i.5 |1 ITIIG.V
CULG 2225 e22é 1 IIIG
CULG 2229 2231 ITIGyH
CULG 223445 2236 TIIG oW
CULG 2347 2347 .5 {1 I1XG
297 0008| 0130 | MANI
0ohuUd) 0742 | CULG 01245 G125 TIIGHH
0303) 1666 | MANEI
CuULG 14510.5 IIIB.N
G450 18240 DURN
0945] 2337 | SGMR
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Apr 77 .
P SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS .
APRIL 1977
TIMES OF EVENTS
- OBSERVATION STATION DEGIMETRIC BAND HETRIC BAND DEKAMETRIC BAND -
11 [START UT[END UT START UT | EXDOT |INT| START UT | ENTUT |IWT| START UT | ENDUT [INT| STCCTRAL TYPE
29| 0u4df LT53] WEIS 1200.1 1200.2 |1 II18
13001 2245 | HARW
WEIS 1640.8 1640.3 |2 IIIG
2030( 2408 | CULG 2056 2857.5 (4 IIIG
CULG 2118 i 1118
2139] 2344 HANI
CUuL.G 214% 214745 |1 1116
2356 2400 | MANI
30 ueon| 1006 MANI 0046.8 p048.0 |[2 III
0000} 9730F CULG 00 47 0047.5 {1 D046.5 Qous 4 IIIGyV,U
CULG 2101 gig2 2 IIIG,H
GULG P347.5 0348 ITEGsH
OalBd] 1824 | DURKN
CULG 540 IXTIB4H
0944 2338 SGMR
1247 2245 HARV
040 1534 | WEIS 132642 13274 {1 ITIG
RELS 1332.9 1332.2 {1 1116
1545]) i755| MWEIS
2030) 2400 ] CGULG 2030 2400 IS K
2138| 2400 | MANI

]

]

The symbols used in connection with the spectral type in describing the impertant-bursts are as foliows:

B = Single burst RS
G = Small group (< 10). of bursts np
GG = Large group (> 10) of bursts £
C = Ynderlying continuum (particularly with type I} H
$ = Storm in the sense of intermittent but W

apparently connected activity P
N = Intermittent activity in this period CONT
U = U-shaped burst of Type III UNCLF

oo

Reverse slope burst
Drifting pairs
Drifting Chains
Herringbone

Weak

Pulsations

Continuum
Unclassified activity
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Apr 77
SELECTED SOLAR EVENTS P
APRIL 1977
Culgoora
HELTOGRAPH EVENT
Dthe Positions
197 .1 Start End Freq. I Polar- Inten- | Spectral REMARKS
- (Ut} (ut) (¥Hz) |Central |Position{ization | sity Type
Dist, Angle {(1-3)
BPRIL (R) {Des.)}
15 2300 0500 80 } .8 100 r 1 5,W Type I and minor
160 IIT activity
persisted from
this region until
17th
16 Q003 0006 43.25 ] ] 3
80 } A 140 - . 2 I1IGG
160 f 2
17 2316 2335 80 | .4 145 -
160 }2 IT
30 0046 0048 43,25 .9
80 .8 85 - ILIG,V,U
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Apr 77 -
P COSMIC RAY INDICES
(Neutron Monitors)
APRiL 1977
DEE?P
THULE ALERT RIVER CALGARY SULPHUR MT | KIEL CLIMAX TOKYOQ
APR Average Average Average Average Average Average Average Average
1977 | cts/hr cts/hr cts/hr cts/hr cta/hr cts/hr cts/hr cts/hr
1 7522.6 7087.7 11834.9 9038.0 6390.7 4277.7 3672.2
2 7486.5 7060.0 11813.3 9080.5 6362.5 4284.3 3662.8
3 g 7487.5 7058.5 11765.0 9057.7 6348.8 4265.4 3670.2
4 - 7475.0 7042.6 11707.0 9012.2 6346.3 4249.2 3677.7
5 9 7481.5 7045.2 11702.0 9014. 4 6329.5 4225.9 3672.8
!
—
6 3 7457.1 7040.8 | 11671.7 8995.2 6309.2 4218.2 3668.3
7 e 7418.8 7005.0 11612.3 8947.8 6325.0 4209.1 3652.3
8 8 7377.5 6376.0 | 11677.9 8951.5 6301.1 4200.5 3655.6
9 @ 7429.2 7022.0 | 11745.8 9009.0 6331.1 4228.9 3653.7
10 5 7457.5 7040.9 11822.9 9051.3 6365.0 4258.6(36) | 3668.1
+ .
11 b 7504.5 7047 .4 11859,3 9115.0 6379.4 4276.2 3671.4
12 @ 7493.5 7065.5 11860.7 90%0.0 6387.1 4270.0 3671.3
13 o 7498.0 7077.8 11872.1 9141.0 6382.9 4280.9 3663.8
14 - 7507.7 7095.0 11897.5 9137.5 6398.0 4286.1 3665.6
i5 o 7495.6 7091.6 11849.6 90%94.1 6399.0 4288.5 3658.2
>
] L
16 o 7507.8 7082.8 | 11857.2 9105.2 6361.9 4260.6 3662.5
17 2 7509.1 7107.3 11520.9 9102.8 6388.8 4303.4 3675.4
18 @ 7544.2 7140.7 12006.3 9181.0 6407.9 4316.0 3694.4
19 pt 7536.5 7100.8 11932.1 9129.6 6395.2 4327.0 3693.9
20 = 7537.3 7078.4 11927.8 9126.9 6380.3 4312.3 3685.6
21 7557.3 7069.4 11920.3 9143.0 6379.0 4303.6 3690.5
22 7569.0 7086.9 11963.8 9169.1 6401.5 4305.2 3691.5
23 7584.6 7133.5 11968.1 9169.4 6444.0 4302.4 3691.7
24 7582.2 7127.3 11949.4 9159.5(23) | 6418.0 4287.1(36) | 3676.5
25 7540.1 7101.2 11863.2 9109.2 6356.6 4285.6(18) | 3664.2
26 7510.8 7089.7 11797.2 9098.2 6344 .4 4250.7 3657.8
27 7450.2 7081.1 11760.3(14)| 9057.7(22) | 6337.0 4233.6 3648.1
28 7504.5 7085.5 11825.3(9) | 9085.9 6351.0 4245,2 3649.6
20 7493.6 7071.4 11743.2 9049.8 6338.0 4243.7 3657.5
30 7474.1 7028.5 11688.8 8996.5 6303.6 4221.7 3650.5
MEAN 7501.1 7071.4 11827.3 9080.6 6365.4 4266.5 3669.1

{ )} MNumber of hours for which data are availabie if less than 24.
Hours at Climax if sum of both sections is less than 40 hours.

Number of Section

Thule, Alert, Calgary, Sulphur Mountain, Kiel and Climax Scaling Factors = 100.
Deep River Scaling Factor = 300.

Tokyo Scaling Factor = 128.
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Apr 77
GEOMAGNETIC ACTIVITY INDICES
APRIL 1977
Three-Hourly Indices Three-Hourly Indices . aa *
Day Kp - Km Ap Cp
1 2 3 4 5 6 7 8 Sum I 2 3 4 5 6 7 8 N S M
1 |lud jo+ 1+ 2+ je 1- 1 1 0+ a- 1- 1+ 3=~ f= 1+ 1+ 1 0+ [ 6 i1 10 BICG| De%
2 05 | 4= 1+ 3¢ 2 G+ L 04 3- 10~ i+ 1 1+ 2 1 &L 0+ 3- 5 12 10 11 12iCK|} 0.2
3 4 3= 3= 2+ i+ 1+ 2 3 19+ 3+ 2 2+ 2¢ i+ 1+ 2+ 3~ 12 23 17 23 18 0.7
e S+ L+ L+ 2 3+ 3- 3+ 3+ 29 Sm 4 4= 2 3- 2+ 3+ 3 24 42 32 39 3% 1.2
5 he 2+ 3= 2= 2= 2 3 3+ 20+ 3¢ 2= 2% 24 2= 2+ 3 3 iz 22 19 24 22 0.7
6 (03 (v & 3 2= 4= b= &+ 7 35+ t= 3 3 2= 3= 5 5 @G- 49 T4 59 23 101 1.6
7 ez |[7- & 5+ 4 4% J= S+ 3= 37 5 3= 5= 4= 4 3~ 4 3 48 60 £2 65 43§ 1.6
8 |06 | bt 3+ Lt 4= 3t S 4w Lt l2- G+ I L~ 4= It 4= 3+ 4 27 45 37 38 &5 1.2
9 4t 4 w3 4= 4= E- 3 284 4 4= g Je 3+ 3 2+ 3 22 33 34 38 29 j %
e 3 4e Je i 2+ 4- 3 2 22-] 3+ 3 2+ 1 2+ 3 3= 2+ 13 25 21 21 26 .8
11 3¢ I+ 2 1+ 3 2+ 3+ 4= 22+ 3 2+ 2 2~ 3~ 3~ 3 3+ 14 29 19 18 31 9.8
12 3 1+ 0 i+ 2 &= 2 4= 15 3= 1+ 0 1+ 2 2= 2+ 4= sl 26 14 1z 23 045
13 ||ar | 2+ G+ e= i 1+ 34+ 32 2 i 2 1= 2= 1 1+ 4= 1 2 5 11 10 9 12|C 0.2
14 I+ 1+ 4= 2 1= 2= 24 4= 19 3 1+ 3+ 3- 1+ 2+ 3= 3 12 21 23 2h 20 1.7
1% 3% 4= 3 Z2- 2 1 1= 2= 17 3= 3 3 1+ 2 1 1= 1+ 10 18 15 22 11 3.6
io it 3+ 2 L+ 3+ 4 44 L 23+ i+ 3 2 2- 2+ 4- Lt 4= i7 35 27 16 46 0.9
17 3+ 3= 2+ 2+ 1+ 1+ 2 2 17+ 3+ 2+ 3= 24 1+ 1 2« 2~ 9 18 14 20 13 0.5
18 jlacal 2 2~ i~ 2+ 3- 3 2 2= lo 2 2-1 3= 2+ 2+ 2+ L+ 8 i9 15 is 21 Tole
19 ||0: § 3+ b~ &+ b= S 4+ 4+ 5- 3G~ 3 5 -5 S= & T+ 4 48 60 B4 77 48 1.6
2@ |05 ; 4+ 4- 4L+ 5~ 3 5 3+ 5 31+ 4 3 4 4 3 4+ 33— 28 45 42 4 43 1.2
21 I+ 3 oy4- 2 1+ 2= 3= 2+ 20 3- 2+ 3+ 24 i 2= 3= 24 iz 22 14 21 16 0.7
22 (A8 ; 2= 2+ 3=} 1- 2- 2+~ 0+ 11+ 2- 2~ 2+ 1+ i-2 2-1 & 13 it 11 10jGCf D.3
23 ((Qs § 1= & 2= 1+ 1+ 1 2= 2~ 11+ 1~ 2+ 2 1+ 2« 1+ 2+ 14 E i t2 12 L4CC| d.2
24 2 1% 1+ 3= 2+ 4 3= 3= 19 2= 1+ 2 3= 2+ 3+ 2%+ 2+ 1i 22 2% 1z 31 3.6
25 o 5 ke 3 1+ 2 1 i+ | 23 5 G4+ 3+ 3~ i1+ 1 34 22 29 26 45 11 1.1
2b [lQ2 [ 1+ 2+ 1+ 1 i- 1+ 1= 1~ 8+ 1 2- 2- 2= 1= 1+ 1 1=~ ke 11 19 11 106G 0.1
27 |jQ1 | 3+ 3+ 1- i+ 1 1~ @+ 1 B 1+ 1+ 1L 1+ 1 1~ D+ i+ [ g 8 10 7{CC} 0.1
28 |[us [L 1 G+ L Gr 1+ 2 2+ El 1- &1« 3= 1~ 1- 1+ 2~ 2 f 13 9 9 1Z|C 0.2
29 3¢ 4= & 3 W= 2~ 3= L= 26 3 3+ 4 3+ 3+ 2= 3+ 3 18 33 34 36 31 1.0
Iy [|[Q9a[2 3 1+ 2= 2= 2= 2 2% 16- 2= 3= 2= 1+ 2 2= 2 2+ ] 1€ 18 15 2¢ Dok
Mean 16§ 2647 2249 249 g.71
Three-Hourly Indices Three-Hourly Indices
Day Kn Ks * Errata: Mote that the § and M
1l 2 3 4 5 6 7 8 I 23 4 5 6 7 8 vatues of aa published in_these
1 Ot 1+ 3= 0+ 14 14 1 G+ 1 2= 3~ 1 i+ 1 1~ 0+ tables for January 1974 through
2 1 1= i+ 2= 1= 1+ 3 3~ i+ 1+ 2= 2 1 1 0+ 2+ Janyary 1977 values were slighily
3 3 2~ 2+ 3- 1+ 2= 2+ 3= 3+ 2+ 2% 2¢ 141 2¢ 3= in error. The correct values
4 e 4w um 2 3 3I- 3% 3+ e 34 4= 2 3 24 4= 3 {resuiting in some modifications
5 3+ 2= o+ 2+ 2 2 3 3= 3+ 2« 2+ 2+ 2= 3= 3 3 in the classification of the days
€ and K) will be given in a supple-
b 3+ 3+ 3 2~ 3- 5 5 Be- 4e 3 3+ 1+ 2+ 5 5 5+ mentary IAGA Bulletin and the
7 B¢ Y= 5 4= 4 3« 5= 24 5 5= 5= J+ 4 2+ he 34 Bulietin 32 series. The magnetic
8 4 3= b= L= 3 w= 3 3+ 5o 3 4= L= 3+ k= 3+ 5= tape deposited in Werld Data Center
g 3+ 4= &4 3F- 3+ §- 2+ 3~ 4 4= I+ 2¢ 3+ 3+ 2+ 3 A for Solar-Terrestrial Physics has
14 303 24 1+ 2¢ 3 3- 2- 4= 3= 2+ 1 2+ 3 3= 3 been corrected.
i1 3= 3= 1+ 1+ 3~ 3= 3 3 3 g2+ 2+ 2= 3= 3= 3 b=
¥4 B+ 10 i+ 2 2 2+ 3 3+ 1+ 3+ 1 2 2~ 2+ 4
13 2 G+ - 1 1+ 1 1+ 2 2= 1 2~ 1 1 0+ 1 2
14 3~ 1 2+ 3 1 2+ 3=~ 3- 3¢+ 2- 3¢ 3- 2= 2 3= 4=
15 3e & Fe 2~ 2 1+ be 1+ 3~ 3+ 3 1+ 2- 1 1- 2-
1b 1« 3= 2 2 3= 3+ 4 3 2= 3+ 2 1+ 2 4 5= 4
17 3 2+ 3~ 2+ i1+ 1 2= 2= = 2% 24 2% g= 1 1+ 2=
18 2 1+ 1 3~ 3- 3- 2+ i+ 2+ 2« 1 2+ 2+ 2- 2 2-
19 3 5 6= %= L 4= 3t 4= 3+ 5 &-5 Be 4 he 4+
20 4o 3 He e 3 4+ 3 3 e 3t ue 4= 3 44 3 3Ie
21 2+ 2+ 3+ 3~ 1 2= 3=« 2+ 3 3= 3+ 2 1 1+ 3=~ 2+
22 2= Z~ 3= i 1- 2 2= 1- 2= 1+ 2+ L+ 1 2 g-1
23 1- z+ 2 1+ 2= 1t 2= 2= i- 2+ 2 1+ 1+ 2~ 2- 1t
- 2= 1+ ¢ 3- 3~ 3+ 3= 2+ 1+ 1+ 2 3~ 2+ 3¢ 2= 2¢
25 £ L 3+ 3- L 2-1 2- 5 B= 3+ 2+ 1 1+1 1
26 1 2 ¢ @2 1- 2« + 1 1 2= 1+ 1+ g+« 1 1~ D+
27 1 1 1 1 i L= O+ 2- 2= i+ 1 1+ i+ G+ 0+ 1
28 0+ 1« 1~ | 1~ 2- 2 2+ i 1 0+ 0+ 1- &4 1+ 2~
29 3 I+t 4 3 3 2 3= 3 3 4- 5 4= 4= 1+ 3~ 3+
36 2= 3 2 2= 2+ 2- 2 %~ 2 3-2-1 2« 2+ 2+ 2

Quiet days (@) and disturbed days (D), geowagneiic planetary three-hour-range indices (Kp} {integers alone are equivalent to those nowmally
given with a small zaro). magnetic character figures (Cp), and average amplitude (Ap} (unit 2y) prepared by Geophysikalisches Institut
at the University of GBttingen, F.R., of Germany for the International Service of Geomagnetic Indices. Ten most quiet days [(Q1-Q0(10}]
and five most disturbed days [D1-DS] are orderad from most guiet or disturbed, respectively. A or ¥ means "not really guiet®™ (A = "Ap»6",
X = “Ap <6 byt one Kp <30 or iwo Kp values ~3-"). An * maans "not reaily disturbed" (Ap<20).

Georzgnetic three-hourly indices (Kn}, (s} and (Km) as in IAGA-Bulletin Ho. 32 and indices (aa)}, “antipodai®, as in 1AGA-Bulletin Ke. 33 sre-
pared by P. . Mavaud of the Institut de Physique du Globe, Paris, France. Really quiet (C) and quiel but slightly disturbad three-hourly
intervals {R) are given for 24-hour and 4B-hour intervals ceatered on 12 UT.
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PRINCIPAL MAGNETIC STORMS
APRIL 1877

QBS. |GECMAG-| COMMENCEMENT SC - AMPLITUDES MAXIMUM 3 HOUR - INDEX K RANGES UT END

2 letter NETIC kr min

1aga |LATI- ) .

code | TUDE (DAY {UTH|TYPE| D('} H{y) Ziy) DAY ( 3 HOUR PERICD) o{'y H{y) Z{y) [DAY HOUR
NE | 5541N 2 21561 SC* ? 18 . G4t [ 34 167 148 05 04
HD | 67.6R 2 2157% sS¢C - 3.2 +16 - 3 a4é1} 4 [ 76 27 g 22
BD | 4+8.9N 3 i8==| ee . ae . 04(1} 5 27 a7 50 04 12
NE | 55.EN 5 19--1 a» e ae 07¢1,3} 7 -3 1 218 2y 11 07
BO ] 48,98 5 20-=1 s s ’e a7l & 40 157 23 13 12
GO [BuasbN & 14-- ‘e ‘e . 07(5) 08¢(6) 7 185 1604 830 09 21
SI [804ON | b 05-- ‘e . ‘e B7(1) 7 77 BZ0 510 g7 21
HI | She2N 6 14-- . .. s ve J6(647 981 OTLL, 7} ] 35 255 120 08 01
FR | 43.6MN & 15w~ . .. s ae 86¢(8) O07(1} B 3z 125 115 o7 15
JR [4leG | & LEGO| s ’a .. se GBLE748) D7(73 6 28 160 52 09 22
Sd | 2949N & LH08 | e s .e s 06(6) 5 12 133 4 08 12
JP | 4730 1 & 12-- . . a . - - 7 53 38 09 22
SK | £uebN b 12==| au .e . .. - - 5 97 31 0y 22
UJg | £3.5N B L2=%| e« .e ‘e - - 5 93 33 09 22
AL }09.5N 6 12-=1 «s .o va . 06(6,7) 0747) 08(&) 5 5 78 46 ng 22
HD | @7e.6N 6 1130 . . e . 06{6,7) OTL(T) 5 4 102 37 09 21
GU | d%.0N 6 1406 .. . . .s 06 (8) 5 [ 129 40 09 19
AN |uleBN 6 12~- . se e . - - - 132 -- 49 22
Ty | 4Le15 B 12~ . s s s - - 3 196 7 09 22
HU | d0.15 e d1il . e e s 077 -3 3 298 W2 o 23
PH | 18.75 6 15== . .e . “e 06(8) A7(5+7} 5 3 120 70 09 22
HR | 33.7S b 15-- . .e .e .a 0e(6,8) O07(7) 5 28 94 181 07 21
OGN | 43,38 6 15== . ' . »e DB{B,7.,8}) §7(5:7) ] 21 130 L4t 0 18

a8{6}

TO | 20.78 B Ab==| .. . ve DE(64748) B7(345) 5 36 203 99 07 2o
K6 1506458 6 1626 . e 9607482 7 -- - - a7 18
FR | +9.6H 7 19~ .. ve . +e 877 5 18 130 45 10 49
HD | G7.6N |18 0530 «. . .e ve 14{3,63748) 3 5 87 29 15 14
HO [ G7.6M [ 15 2334 | 5C - Gei + & 0 16(6,7) L 5 121 27 17 02
HU [B0sdS 146 1260 »» .o . . 16(6} 5 &4 2086 26 16 24
HR [ 33478 |16 18==] 4. .e . . 161{6} 5 18 75 97 i7 0L
FR J44ebN [ 18 21==] aa .o ve .. 193 & 22 130 o 21 10
CO [Buy dN [ 129 d1-=] 44 . s . 19¢3) 20(Ww) ? 288 1410 919 29 18
Si |80.0N (19 03--] .. .. as . 1905 8 1440 - 654 20 11
NE | 55«1N | 19 Q167 SC 1 13 e 19¢3} 8 86 3264 438 21 t2
BO | 4849N |19 33==] & e .o . 19433 6 35 S7 109 21 1i
IR |4leON [ 29 3200 wa . . e 19€2:35445) 20{34046) 5 11 116 &5 20 2t
SJ | 299N $19 D330 . s .e .. 19{2) E 10 e 19 20 04
JP i L7#3N [ 19 O1i==] . ‘e e . - - -] 140 47 20 18
SH | Lla.6N [ 19 Q3==] 4. . . .e - - 5 154 34 2¢ 18
UJ [ 13.50 |19 Qi==| «» . e ‘e - - 5 129 43 20 18
AL | 39.58 | 49 O1l==: .. .. ae . 19¢2+3) 20(6} 5 g 135 37 28 18
HD | 37.8N |19 0045 .. ‘e .e . 19(34+4) 3 s 166 34 20 22
GU | 440N [ 19 01686| SC 0 =35 -5é 19¢0g} 3 0 200 20 20 48
AR |81.5N [ 19 01-—| «. .. . . - - 4 179 92 21 18
TY |UL.:85 119 ai--1 .. . .e . - - 3 197 167 20 18
HY [uB.iS |19 adioe| SC i i3 3 19{5+6) E T ive L4 19 23
PH i148.7S |19 98106| SC 0 +14 +13 1902,3,4) 5 6 170 60 20 18
H& (33,75 |19 00==| +» . .. .s 19(2434+5) 5 25 144 79 20 02
GN | 43.35 {19 33—-| .. ra . . 193,:4) 2016} [ 2z 100 120 20 0
TO | 4678 |19 D3==1} o» . . . 19(3) & 31 164 68 29 18
KB | G7.6MN |24 1037 | SC - 0,2 + 9 -1 25(1) 4 4 60 27 25 i3
BD [4Be9N [25 Ulr=| +. e .e e 2511} [} 24 a6 41 25 14
ME {554iN [28 1£9--| o« .. .s .r 2902,3) 5 24 98 97 30 09
BL [4B.9N |28 22-=| .. .o . .e 29(2) 5 16 77 26 29 16
JP[17.30 [ 28 18«=1i .. Ve . - - 7 96 37 29 22
SH | 14BN [ 256 18=«) .4 .o .o .e .- - 7 106 36 23 22
UJ | 13.5K |28 18==| .. e m . -- - B 77 31 29 22
AL [ D9.5N {28 18-~ 4. . e e 29(2} 5 5 91 34 2% 22
HD | 07«6M (28 1840 .. "a ) . 29(1+2} 4 5 113 20 29 a2z
AN [OL45N |28 18--] .. " .o .e - - 5 13% 50 29 22
TV [ B1.18 |28 18==]| .& .o ve . - - [ 167 69 29 22
PH 1875 {28 184e| o0 . .e 2oty 5 & 140 40 29 18
CO |BasbN |29 03==] s ‘e .e . 29t3) 7 136 1160 590 29 15

Reports were received from the following observatories:

College Wittaveen Tucson Jaipur Alibag Annamalaingar Port Moresby Toolangi

Sitka Fredaericksburg San Juan Shillong Hyderabad Huancayo Hermanus Port-aux-Francais

Newport Boulder Henolulu Ujjain Guam Trivandrum Gpangara
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SUDDEN COMMENCEMENTS AND SOLAR FLARE EFFECTS

APRIL 1977

PRELIMINARY REPORT ON RAPID MAGNETIC VARIATIONS (by Dr. A. Romaid)
The meaning of the station symbols is given in the IAGA-Bulletin nr. 32.
Times of ssc are mean values.

Sudden commencements followed by a magnetic storm or a period of storminess {ssc)
02 2157 A: LM DU; B: WN FU VI CI AE PM HU GN; C: EB SZ (si: C: TL)

07 1845 A: LM; B: SO WN WI FU? AE SZ DU (si: A: EB SZ HU; B: NI TL)

19 0106 B: WN FU PM HU; C: WI MT KA KY SZ {bs: B: EB)

Solar-flare effects (sfe)
tEffects confirmed by solar or ionospheric observations are underlined.

12 0946 - 1017 WN NI EB TL (bs: A: LM)
14 0540 - 0615 KA
24 1227 - 1249 TL

Yery unusual events

20 1641 bp: WN  (123Y) w1 ()
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Field strengths from five frequencies, 5.0, 8.1, 10.9, 16.4 and 20.0 MHz, observed on
a Lichow - Norfolk circuit are represented above. Heavy solid lines represent field
strengths =-12 dB above 1 pv/m (transmitter power reduced to 1 kW). Observed field

strengths between -12 dB above 1 uv/m and -40 dB above 1 uv/m-are represented by the
fine Tine.
Adopted from Observations by Deutsche Bundespost
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RADIO PROPAGATION QUALITY INDICES
APRIL 1977
Quality indices calculated for reception at Liichow

DAY TOKYO NORFOLK MOSCOW CANBERRA | BRACKNELL
1 5.8 6.9 12.2 4.5 13.1
2 5.2 6.8 12.0 4.7 13.2
3 5.0 5.6 11.8 4.3 12.4
4 4.3 4.8 10.9 3.4 12.1
5 5.5 4.7 11.9 4.0 12.4
6 5.2 3.6 11.7 3.4 12.0
7 3.8 3.0 10.1 2.9 11.4
8 4.7 3.4 11.2 4.5 12.3
g 3.2 3.5 10.6 3.2 12.0
10 4.3 3.6 10.8 3.3 12.4
11 3.8 3.5 11.2 3.8 12.2
12 4.6 3.9 16.3 2.7 12.3
13 4.7 4.8 11.8 3.6 12.3
14 5.3 5.2 11.8 3.7 12.4
15 6.4 5.5 11.8 4.1 12.7
16 5.8 5.6 11.6 4.3 13.0
17 5.5 5.2 11.4 3.6 12.3
18 6.0 5.7 11.8 4.0 12.3
19 4.2 4.2 10.1 4.3 11.6
20 3.6 3.7 11.5 3.2 12.8
21 4.6 4.6 11.3 3.6 12.5
22 5.1 2.8 11.2 3.8 12.9
23 4.4 4.5 10.9 4.3 12.7
24 4.4 3.9 11.6 4.0 12.4
25 4,2 3.0 11.6 3.4 12.1
26 6.1 4.5 11.4 3.1 12.5
27 6.5 4.8 11.8 3.0 12.5
28 6.1 5.2 11.2 2.6 12.4
29 5.3 3.6 11.5 3.9 12.3
30 5.6 4.5 11.2 4.3 12.5
MEAN 5.0 4.5 11.3 3.7 12.4

USCOMM-NOAA~ASHEVILLE, WC——7-8-77--950
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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."






