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INDEX FOR 1978 DATA PUBLISHED IR "SOLAR-GEOPHYSICAL DATL™

1978
Jan Feb “ar hpr ®ay Jun Jul hug Sep Get Hov Dec

A SOLAR AND THTERPLAMETARY PHEMOMENA
A.l Sunspot Drawings 4034 47  404A 40 405K 4B 40EA 54 407TA 46 408A 50 409h 38 4104 48 411A 45 4128 40 4LIA 48
A.20 Zurich Provisional Relative Sunscot Numbers Rz 40224 9 403A 9 404R 9 40SA 9 406A 9 40TR 9 40BA 5 409A 9 J10A 11 4£11A 11 413A 5 413A 11
A.2b Zurich Final Sunspot Wumbers Rz
A.2e Arervican Relative Sunsoot Humbers RA 4023 9 403a % 404h 9 405A 3 406A 9 407TA 9 4DBA 9 409A 9 410A 11 411A 11 412 9 413A 11
he3a Ht. Wilgon Magnetograms 403A 46 404R 40 4C5A 48 406A 54 4DFA 46 40SA 50 40%9A 38 410A 48 411A 46 412A 40 4137 48
AL b Mt. Wilson Magnetic Characteristics of Sunspots 4033108 404a 96 405A110 406A114 407A108 403R110  40%A100 410All0 411A106 412R102 413AL08
A.3c Kitt Peak Magaetogzrams 4038 46 404K 40 405K 49 406K 54 40TA 46 40BA 50 409A 38 410A 43 4113 46 412A 40 413A 48
A.3d Mean Salar Magnetle Field {Stanford) 492k 33 404R 31 4045 33 405A 36 406A 40 4075 4D 4034 41 40%A 31 410a 41 411A 40 41ZA 34 413A 42
A4 H-alpha Flltergrams 403K 47 404A 40 SOSA A8 40BA G4 4Q7A 46 40BA 50 409A 37 410A 48 411h 46 412A 40 413A 48
A5 Calcium Plage Drawlngs - MeMath [or Catanial 403h 47 404A 40 405A 48 406K 54 407A 46 40AA S0 A09A 35 4108 48 411h 45 412A 46 413A 4B
A.5a Calcium Plage - {¥cHath} and Sunsoot Reglons 403A108 4043 96 405AL10 40BAX15 497Al0B  403AL10  4G9AL00 410A110 411A105 d412al02  413AL08
A.Sb  HMcMath Daily Calcium Plage Indiées 403A114 4043104 SOSAL19  A06A124 407AL1G 40BALLS 4Q9A110 410A120 411allé 412Al1s eI =
AL 4-alpha Synoptic Charts 403A 44 404A 38 40SA 46 A0GA 52 40TA 44 40BR 48 109A 33 4304 46 411A 44 4123 38 A13A 46
A.6b Synoptic Chart and Active Regions [Paris) 4678 4 4088 4 409B 4 4108 70 EIIB 4 4128 4 413 &
A.TE Helium D3 Chremospherc {Big Bear} A0ZR 29 403A 36 4047 29 405A 31 406A 35 407A 34 A0BA 3T 409A 28 410A 37 411R 35 -—— 4130 58
A.lg Helium Synoptic Maps (XPNO} 402A 28 403A 35 404A 27 405A 312 406K 16 407A 36 408A 3B, 409A 29 410A 38 411h 35 A12A 30 413A 3%
A.Th Coronal Line Smission (Sac Peak) 4032 46 4047 40 405h 48 406A 54 407k 46 £08A S0 5094 38 ALOA 4B 411 46 4127 40 413A 48
A.Baa 2800 MHz - Dally Values of Solar Flux {RRO-~DEtawa) 402R 9 403A % 404A 9 405A S5 4D6A 9 4A07A 9 40BA § 409 9 4I0A 11 411A 11 412A 9 413A 11
LS E 1 2300 Muz - Daily Valaes of hdj. Selar Flux (ARD-Ottawa}4d02A 9 403A 3 4044 9 405A 9 406A 9 407A 9 408Aa 9 409A ¢ 410A 11 4I1A 11 412A 9 413A 1] .
A.8g Baily values of Adjusted Solar Plux {AFGL) 4024 % 4C3A 5 4DSA 9 405A 9 406A 9 407A 9 408A 9 4093 3 4LSA 11 42)A 3} 46123 % 413A 11
AL9ch 8.6 mm Radio Maps of the Sun {HOSC » La Posta) 403A 47 404A 40 405A 43 406A 54 A0VA 45 40BA 50 40%A 38 410R 48 4LIA 46 --— -
A.94 2 cm Radio Maps of the Sun (NOSC - Lz Posta) 403h 47 4G4A 40 4D5A 48 40BA S4  407A 46 400A 50 4094 38 410A 48 41IA 46 --- -_—
A.1Gz 169 M4z - Interferometric Observatiens {Hancay) 402A 16 403A 20 404n 17 405A 17 406A 19 4074 20 4087 1% 409K 17 414A 23 411A 20 4124 18 413a 21
A.10e 21 em Eazt-iest Selac Scans [Plours) 4023 19 403A 23 404R 20 4054 20 406A 22 407A 23 40SA 22 409A 20 4128 58 411 23 4104 21 413n 24
A.l0d 43 cm East-West Solar Scans {Pleurs} 4024 20 403A 24 404A 21 4054 21 406A 23 407A 24 40BA 23 4095 21 4125 59 411A 24 4127 22 413a 25
A.lde 16.7 cm East-West Solar Scans (Oktawa~AROY 4022 18 403A 22 404R 19 4053 ]9 406A 21 407A 22 40BA 23 4094 19 410A 25 411A 22 4124 20 413A 23
A.10f 3 cm Bast-West Solar Scans (Tayokawa) 402A 17 403A 21 404A 18 405A 18 406A 20 407A 21 408A 20 409A 18 410A 24 41lA 21 412a 19 4134 22
Allk Solar X-ray Radiation {SOLRAD 11) 403A116 404R10B 4053122 406A129 407AL21 40BAI23 4108 82 d410al23 411A120 412ai18 413A119
A.1llg Solar X-ray {SM3/GOES) 4024 24 4037 29 404A 24 4D5A 29 406A 30 4O0TA 29 408\ 31 409A 25 410A 32 411A 29 4127 25 413A 30
AJllh Solar X-ray {050-8; 1975~057A} 4037 46 404R 40 405A 4B 406A 54 407A 45 40BA 50 409A 3B 410A 48 411A 46 --- s
A1li Solar X-ray {Columbia u.} =
A.12ba Cosmic Ray Protons (Ploncees 6 & T) 4028 30 --- -—— e ——— —-— o -—- — —— == ——
A.,12bb Cosmic Ray Protons (FPloneers 8 & %) 4028 31 —--- -—— e —-— 4088 43 --—- -—= - 412A 2% ---
L) Encrgetic Seolar Particles (IMP ¥ 5 J) 4078 13 4083 62 410Bl00 41 8@ 4138 B8 4138 63
A.12f  Energetisc Solar Partieles (GMS/SEM) -—- mnn —-— nan 408R 45 -
A.l3a  Solar Wind (Pioneers & & T) 4628 30 -—- “—— -— ——— m—
A.13ab  Solar Wind (Ploneers 8 & 9) 4020 31 --- -— o ——— -— 408A 43 - --- 4123 2% ---
A.l34 Solar Wind from 1PS Measurements 442K 34 4D3A 37 404A 31 405A 3T 4G6A 41 407A 35 408A 39 409A 33 410A 39 411A 37 4128 35 4aLl3A 39
A.l3e Solar Plasma {IMP H s J) 4088 B3 4083 61 4098 35 4108 67 4ilB 53 4125 44 413D 62
AT Interplanetary Magnetic Field (Pioneer §) —— — — - —-— -— —— -_— -— — - -
ALLT Interplanetary Magnetic Field {Pioneer 9) 4028 31 —-— —_—- —— o 408A 43 --- -— -— 4128 29 ---
A.lTe Inferred IP Magnetic Field 40ZA 32 4038 38 404A 32 406A 38 406A 38 407A 38 408A 40 409A 30 AI0A 40 411A 38 4:2A 32 413a 40
ALlB Interplanetary Blectric Fleld {Pioneer §) - -— -— nnn -—= —_— e -— -— -— == -—-
AclB Interplanetary Electric Field {Pioncer %) 402a 31 - —_— —_— -— - -_— e —_— - 4I2A 28 ——-
B. IOBOSPHERIC (AND RADIO WAVE PROPAGATION) PHENOMENA
B.32 Graphs of Transmission Frequency Range 4038148  404a344  405A158 406A171 407AL6E8  40AALGA  409AL4Z  410ALED 4L1ALSE 4128162 4134160
B.53 Quality Figures Based on Frequency Ranges 4034150 404146  405A157 406AL70  407AlS7 40BAL7C  409A144 410162 41iAl6D 412A161 41l3R159
c. PLARE-ASSOCIATED EVENTS
C.la Ootical Cbservations Flares 402 12 403A4 12 404A 12 405A 12 A406A 12 4074 12 40BA 12 4008 12 410A 4 4113 14 412A 1:} 413a 14
C.lba Optical Observations tlares {Standardized Data}l 4078 B8 4088 8 4098 8 4108 8 411B $ J412B 8 413D &
c.ld Flare Patrel Observations 4024 15 403A 19 404A 16 405A 16 406A 18 407h 19 408A 18 409A 16 410A 22 4114 1% 4124 17 413a 20
C.1d Flare Patrol Observations 4078 22 408B 35 4098 24 4108 29 4110 25 4128 29 4138 35
Cile Flare Indices (by day) 407A 21 408B 34 4088 23 4108 28 4118 24 4128 28 413D 34
C.1f Place Indicexz (by Region} 4088 77 4098 47 4108 BD 4118 66 4128 55 4138 BO
c.3 Solar Radlo Wavea - Outstanding Qecurrences 4078 23 40BB 36 4095 25 4108 30 4118 26 4128 30 4138 36 .

Solar Radio Waves - Fixed Frequancies - Selected 4027 21 403A 25 4044 22 4058 22 406A 24 4DTA 25 4D8A 24 40%A 22 410A 26 411A 25 4128 23 4130 26
C.3t 43,23, 80 and 160 MHz Selected Bursts (Culgoorcal 4058 4% 4058 48 4068 €2 4078 67 4D7AISL 408a152 40%A129 410A147 211A144 41ZAl4s 4132147
C.43 Solar Radic Spactral Obs. {Fort Davis)} 4033132 404A122 4£05AL35  406A44 407B 52 40BAI38 4118 72 4118 75 A11A135
C.4d Solar Radio Spectral Obs. {Culgoora) 4048 55 4058 40 4068 64 407B 59 4D7AII9  408AL3I8  409AI15 410A139 4128 60 412A134 4134134
C.de Solar Radioc Spectral Obs. {Weissenau) 403R132  A04A122  S05AL3E  405AL44 407AL1ID A08KL3ID  409AL15 4O0RL3T 411A135 412A134 4134134
Cudf Solar Radio Spectral Obs., (Sagamore Hill) 403n132 404A122 SDSAL3S d06AL44 407D 52 408AI38  409A115 410RL39  411AL3S 412A134  413a134
Tudh Solar Radio Spectral Obs, (Dwingeloa) 403A132 404A122 405AL3R  —-- L -—- —-— —-— 411A13% 413a134
C.di Solatr Radio Spectral Obs. (Duratend 4038132 404A122 405AL38 A0GAL44  407A139 40BAL3E  409AL15 410A139 411A135 412R134  413a134
Cadj Solar Radio Spectral Obs. (Manila) 4068 70 404A122 40SAL3E  406AL44 4078 52 403AL38  409A115 410A139 4118135 412A134 413a134
¢, 5¢ Selar ¥-ray |[S¥8/GOES) A02R 26 403A 29 404A 28 --- 406A 32 407A 39 508A 33 409A 27 410m 34 411A 31 4128 27 413n 3P
C.5¢ Solar X-ray {Columbia U.) _—
C.8 Sudden Jonospheric Histurbances 403A115  404n105 405A120 406A12Z5 407AL1S  4A0BALZ0 409AL11 4]0A121 411A:l7 41ZA11S  413A117
o. GEOMAGRETIC AND MAGHETOSPHERIC PHENOMENA
D.la Geomagnetic Indices Ko, Kn, K3, ¥m, Ap, az, Cp 403A142  404AL39  405AL51  S06AL62 40TALGD 40BALGD  £09Al35 4£10A153 A4IIALS) 413P 82 4l13alse .
D.1ba 21«3ay Chart of Rp Indices 403A144  404AL4L  S05ALSI  406ALS4  40TALEZ  408AL62 409A137 410AlSS 413A153  412Al57 413A154
D.lc 27-day Charct of ©9 4130
D.id Principal Magnetie Storms 403AL45  404A243  105A156  406ALST  S0TALES GOBALES 400A140 410ALSE  4LLALSE 4128160 413aL57
D.te Reduced ¥agnetegrams 405 39
D.1E Sudden Commencement and Solar Plare Effects 403A147  405B 55 4068 72 406RIS9  40TALSE  408A167 409A14Y 4104159 411AL5T 412A161 413a158
D.lg Byoakorizl Indices Dst 4058 53 405B 54 405A155 406A166 40HB 80 408A164 4D09A139  AYDALSYT 4114155 412A15% 413Als6
[ 1133 Geomagnatic Substorm Log {Boulder) 4040 35 4054 33 406A 42 407A 41 40BA 44 4094 34 4104 43 4114 41 412A 38 413a 43
£ COSMIC RAYS
F.la Cosmic Ray HWeutron Counts {Deep River) 4034138 404A138 405A150 4078 70 407ALSS 40BAlSS 4108 38 4104152 4112150 412al5¢
Felb Cosmie Ray Neutron Counts (C€)limax) 4068 73 4068 73 406B 73 406AlGL 41lAn 69 411A 63 411A 69
F.le Cosmic Ray Reutron Counts {Alert) 403A138 4D4AL38  405A150 4078 70 4074155 408als5 4108 98 AL0AL5Z 4118150 412A154
F.1f Cosmic Ray Neutron Counts {Calgary} .
F.lg Cosmic Ray Neutron Counts (Sulphur Mountain)
F.1lh Leamic Ray ¥eutron Counks (Thule)
F.1i Cosmic Ray Heutren Counts (Xiel) 403A138  404A138  405AIS0  406AIEL  4D7ALSS  40BALSS 409A134 410A152 411A150 412A154 413A14%
P.13 Cosmic Ray Reutron Counts {Tokyo} 403R133  404A132  405ALS0 406A16) 40TARISS 408ALSS 409ARI34 430R1IS2 4118150 412A154 413al4s
F.1lk Coamic Ray Heutron Counks (Kula)
H. MISCELLAREQDS
H,60 IUWBS Alert Decisions 4020 5 403A 5 404A 4 405A 4 406R 4 40TA 4 408A 5 469A 5 410A 5 4311A 4 41Za 4 413A 5
H.52 Abbreviated Calendar Record 5088 70 4098-40 4108 72 411A 58 4128 48 4£13% 72
Hotes:

*410A 48" risted vmder 1978 Auy means that the sunspot drawings for August 1978 were contained in Selar-Geophyoical Date
Humber 410 - Part I, beginnlng on page 48.

A = Part I, B = Pact II.

----- = no data avallable.
blank = data not yot received.
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ALERT PERIODS Dec 78
INTERNATIONAL URSIGRAM
AND WORLD DAYS SERVICE
DECEMBER 1978
PRESTQ MESSAGES (THE RAPID REFORT OF MAJOR EVENTS).
11 CECEMBER 1978 BOULDER 11/21157 SOFLARE X1/28 SIGWA8 13/1B07Z DURATICN 68 MINUTES,
TENFLARE 25000 FLUX UNITS 11719182 IN PROGRESS AT 11/21207.
SOFLARE X1/2B S17E14 11/1833Z DURATION 70 MINUTES.
12 DECEMBER 1978 BOULDER 12/15202 SOFLARE X2/78 SI6WS8 12/15007 DURATIUN 27 WINUTES.
TERFLARE 277 FLUX UNITS 15/15107 DURATION 49 MINGTES
18 DECEMBER 1978 BOULDER :8/C2137 SOQFLARE MB/1B SISHSI 17/07307 DURATIﬂN 25 MINUTES.
TENFLARE 280 FLUX UNITS 17/07327 DURATION 26 MINUTES.
27 DECEMBER 1978 BOULDER 27/1744Z SOFLARE X1/2B S17EA3 27/16257 DURATION 26 MINUTES.
TENFLARE 540 FLUX UNITS 27/1627Z DURATION 40 MINUTES.
30 DECEMBER 1978 BOULDER 30/14247 SOFLARE M3/3B S12E63 30/0540Z DURATION 53 MINUTES TO HALF POWER, PARALLEL RIBBONS. WHITE LIGHT FLARE.
SUMMARY OF THE GEOALERT WWA MESSAGES
Message [Date {Dote of [Wolf WNem| A Aciive Regions Foracasts
serial  |of obser |number [selar |index || Location | No of Flares | Quistanding events ||Dote]Locotion | Deoe® Alert Silualions
number | lasue {vation 1lux Lai-Leng | Foral M| X Lat-Long
335 1 30 176 |72 004 || N13Waz2 1 0|0 1 NI3WE2 £ SOLALERT MAGALERT MINOR 01702
N1EH40 0 0|0 15040 1
$14M34 k] 0|0 S14M3q {
NOSH15 0 oo NO9W15 q
N14E£02 0 0|0 NI4EOZ :
H15E11 2 0|0 NiBELl | CA
N24E23 0 0|0 NZ4E23 Q
S18E40 7 0|0 S18E40 ] CA
S20E50 0 0 |D S20E50 E
H18E78 0 0|0 H18E78 § 0
336 2 1 70 |iN1 009 || N14W53 9 o |0 2 H14WS3 1] SOLALERT MAGMIL
S27W38 9 o |0 527W38 1 Q
HOgW27 Q9 o |0 NOgue? Q
N13W0E 0 G |c H13Wo6 JCE
H13WQ0 0 0 |G H13W00 CE
N24E09 0 G |0 N24ECS § Q
$18E27 6 0|0 S18E27 3CA
S19E36 [t} 0|0 S19E36 iCA
H1BEBS 0 9 |0 N1BE6S Q
NZ3EET i} 0|0 HE3EGR7 Q
337 3 4 293 |17z 004 || H18WES 0 9 |9 3 H16468 o] SOLNIL MAGQUTET
§26Wa8 3 0|0 S26448 E
HO9EA2 0 [0 (o Nn9E42 1}
H14W21 0 L] H14421 Q
R13W1z 0 0 |0 Ni3W12 0 , 1
5284111 0 (o |0 528411 Q
N24W04 e (o |0 24404 Q
$30M00 0 g {0 530400 ]
518E14 5 o {0 518814 |CA
S519E24 3 0 o $19E24  [CA
N28E37 0 0 io0 H2BE37 G »
S21E45 0 |6 (0 521845 G
534E52 0 0 i0 S34£62 G
NI7ESS ] o 30 H17E55 G
HN23ESE [t] 0 ]o NZ23E55 G
517E60 o e |6 S17e56 | G
524872 ] g |0 524272 q
338 4 3 238 |16% 003 || HiBWa2 [ 0 (o 4 N18W8Z 1] SOLQUIEY MAGQUIET
HOSUST 0 o |0 HOSHS7 ]
H13W25 G 0 (o N13Wzs q
#15H36 0 L] H1GW3S | Q
H23416 0 0 |0 N23K1& Q
51800 1 o |0 $18W00 E
S20EIL L] 0 |0 S20E11 E
N16E41 1 o |0 N1GE41 Q
S26W64 9 0 |0 S26464 Q
N25E43 0 0 |0 HZ25E43 Q
530014 0 o |0 S30%14 0
S24E59 2 1 |0 SR4ESG E
339 5 4 226 |i69 908 || N13W38 1] o |0 5 Ni3W3g 0 SOLOUIET MAGQUIET
N14K50 0 o |0 Hi4Ws0 | Q
N24W28 Y] ¢ |0 N24k28 Q
S18413 2 ¢ |6 S18H13 | A
520W01 1 0 |0 S20u0L E
N17E28 ] G |0 H17E28 Q
S26H77 0 0 |C S26H77 | 1
N25E39 0 o |c Y25E30 [ Q
S30427 1 (U] $30127 g
S24E45 4 0 |0 S24E46 | E
S20DE24 i} 0 fo 20824 ]
340 6 5 225 174 006 || N13W52 1} 0 j0 6 |H13W52 q SOLQUIET MAGQUIET
H14W63 0 U] H14W63 Q
H24W41 0 :fo:Jo H24a1 | Q
S18W25 5 o |0 s1eM2s | A
21414 0 9 {0 S21414 q
Hi7E16 o 0P HI7EIE §Q
N25E18 0 o {0 HZ5E18 Q
S30W4 Y 2 0 |0 S30W41 E
S24E33 2 0 |0 S24E33 E
SZ20E12 o 0 |0 S20E12 Q
341 7 6 246 D69 [oos ilu1auwes 0 o |o 7 [n3wss. [q SOLQUIET MAGQUTET
H144W76 0 0 [0 H14K76 | Q
22054 0 0 |0 INZ2H54 q
S18W39- 2 0 |0 S18K39 Q
S21K26 0 (U s21426 [ Q
N16E02 0 c |0 N1GED2 0
N24EQS 0 c 2405 | @
530151 4 0 {0 i530H51 q
524819 1 o sedEi0 1Q
520401 0 0 0 520101 1]
S16E75 3 0 0 516E75 qQ
S15E40 ] lo] K15E40 Q
N22E74 1 o N2gEa Q




Dec 78 ALERT PERIODS

INTERNATIONAL URSIGRAM
AND WORLD DAYS SERVICE

DECEMBER 1578

SUMMARY OF THE GEOALERT WWA MESSAGES
Message |Date [Dote of [Wolf fQcm| A Active Regions Forecqsts
serial of obser- [number [solar |index [ Location | No. of Flares Qutstanding events |[Date] Locotion | Desce Alert Situations
number  iissue jvotion flux Lat-Long | Totai | M | ¥ Lat-Long
342 8 7 223 (186 | ooz | n13W7s o o |o 8 |Ml3urg | q MAGQUIET SOLALERT 08/10
N22W67 o ¢ |o H22W67 | Q
S18W54 1 |1 |o slawsd | £
S21443 o [0 |0 s2ia3 | q
NigW11 o [0 |o N1GH1l | @
N25W08 g o o N2EWO8 | 0
530467 o o & S30M67 | E .
$23E03 0 0 o s23E0 | g
S19W15 o [ |0 S1GW15 | @
515E65 1 |1 |e SISEE5 | A
S22E41 o o |6 S22E43 | @
N22E63 ¢ o |o N22S63 § E
$17H01 o o |e S17U01 0 *
343 9 8 274 1195 ] 004 || N23wel o o jo g |Nz3vgl |0 SOLALERT 09/XX MAGQUIET
S18K68 2 o |o s18H68 A
521456 0o o |o S21H86 | @
N1gWza 0 1o |o NlsW23 | §
H26421 s fo |o N26H21 | Q
S25HB0 3 fo o $29480 DA
S23M1G 2 o Jjo S23M10 | E
S18Wz7 o [o |e s18427 | g
S14E52 1 o |a SI4E52 | A
SA2E26 o o |o S22E26 [
N22E48 0 j0 o Nz2E48 [0
S16W12 0 |0 o R I ]
S12E61 o [0 [o S12861 | Q
N26E72 0 [0 o N26E72 | @
344 10 9 286 |206 | 604 |[ siswsi 1 [o {0 10 g518W81 | Q SOLALERT 10/XX MAGQUIET
SZON71 0o o |e 520471 | Q
N16W36 0 |0 |o Ni6H36 | Q
S23W23 0 8 |o se3zs | E
Slaw4dl o 0 |0 S18M41 | § 3
S16E38 0 {0 |o SIGE38 | A
523E12 o o |o S23E12 | @
N21E33 & o |o N2IE33 [CA
$18W25 4 o Jo s18425 | 0
S12E45 o [0 I8 S12E45 | Q ,
N25E59 0 o |o N26ESS | Q !
S19ED4 o o o S19804 | Q
NAZEBL 0 jo o NAZE61 | §
345 11 10 217 [211 | 0ol |f S20M84 ¢ jo |o 11 |s2oW8a | q SOLALERT 11/XX MAGQUIET
N17M49 0 o |e N17\49 | Q
523436 3 o |e $23W36 | £
$18E25 L I ] S16EZ5 | A
H21E70 o |8 o N21E20 | A
S17W38 & o {0 S17u3g | A
S13E32 0o [0 fo S13E32 | E
N26E4T7 0 o |o N26EA7 | §
S18E12 1 o |0 S18E12 | g
M hz (n 218 (217 |00 [fazruse 0 [0 |0 |soFLare x1/28 12 |Mi7Ws2 | Q  |SOLALERT 12/XX MAGALERT 12/13
$23449 o0 [0 |0 IS16W4s 11718072 S23W4e [ Q
S16EI2 2 |0 {1 DURATION 68 MINUTES S16E12 | A
N22E07 3 |0 {0 [SOFLARE X1/28 H22EQ7 | E
S17W51 5 |2 [0 B17E14 11718332 S17M51 [ A
S12E17 0 |0 [0 PURATION 70 MINUTES S12E17 [ q
NZ6E33 D |& [0 [TENFLARE 25000 FLUX N26E33 | @
SITHRD 0 j0 |o [NITS 11720187 S17HO0 | E
S17E22 0 [0 [0 [N PROGRESS AT S17E22 | ¢
S23E72 0 |0 |0 Ppizoz S23E72 [ Q
$11E4]1 g o |o S1IE41 [ 0Q
347 13 12 239 P37 | 005 |[Nisw77 0 |0 {0 FOFLARE X2/28 13 [N18w77 [ q PROTON FLARE ALERT 13/XX
524464 2 {0 {0 [S16W58 12715007 S2aNed g MAGALERT 13/15
S15401 6 |0 0 DURATION 27 MINUTES S15W0L | A
N22HOB 4 o fo n2aWos | Q
518W64 11 5 |l [TENFLARE 277 FLUX 518464 P
S12E03 4 |0 |0 UNITS 15715107 512603 E
NZ5E21 0 |& |0 DURATION 49 MINUTES N25E21 B Q
S20M15 1 |o o S20M15  §Q
SI7ED? o6 o o SI7EQS |0
S23E57 0 o o S23E57 [0
S12E28 0 o 1o 12628 |9
38 14 13 220 p3x1 |ooe fmi7wes o o b 14 [ni7ves | g PROTON FLARE ALERT 14/XX
$2Au77 0 o o S24H77 | Q MAGALERT 14/16
S17011 11 i fo S17W1T | A
H21M19 ¢ o Jo W2iNle |0
SI7H7S I R ] 517479 | P
S12W11 2 o s S12W11 | Q
NZ5EQY 0o oo 25E09 | Q
S20128 T o szeu2a [ Q
S17E0Q 3 p 517200 |E
S23E46 0 P o B23E45 |G
S1ZE16 0 p fo B12E16  |Q




ALERT PERIODS Dec 78

INTERNATIONAL URSIGRAM
AND WORLD DAYS SERVICE
DECEMBER 1978

SUMMARY OF THE GEQALERT WWA MESSAGES
Message IDate  [Date of |Wolf Wemi A Active Regions Forecasts
seridl of obser- number |selfor |index || Location { No. of Flares | Outstanding events Date | Location | Desck Alert Situations
number iissue |vation flux Lat-long [ Totet | M | X Lat-Long
349 15 14 167|242 018 j 523490 o] 0 10 |KAKIOKA MAGSTORM 15 | 523490 0 PROTON FLARE ALERT 15/XX
$17425 5 1 |0 |1470129Z TOYQKAWA Si7W25 | CP HAJOR FLARE ALERT 15/XX
N2ou3z 4 1 |0 ([TEWFLARE 160 FLUX 20432 | DP MAGALERT 15/17
S12428 o 0 {0 |UNITS DURATIOK 10 512425 qQ
N26WOS G 0 |0 |MINUTES H26W05 0
52041 4] 0 |0 |MAJOR FLARES X1/18 520441 9
517u15 o 0|0 |S3I7WZ9 34700047 517M15 0
S22E33 i 0 |0 |DURATION 29 MINUTES 522E33 ]
S12E02 ¢ 10 |0 |XL/SN S3I5MBD 512602 | Q
515410 G 0 |0 14707227 DURATION S1sWi0 Q
N21ETS G g |0 |13 MINUTES N21E7S Q
350 15 15 227 (199 023 || S16M38 7 a |0 |KAKIOKA MAGSTORM 16 | S16W38 |CA MAJOR FLARE ALERT 16/18
N21W4e 7 0 [0 |15/0015Z N21W46 £ PROTOK FLARE ALERT 16/18
512438 2 1 |0 512438 |CA HAGALERT 16/17
N25W1E ] (U H264W16 Q
S18WE6 (] a |c 518456 E
518028 0 [ 51828 {CA
323E21 0 0o 523821 qQ
S13W1G 0 0|0 513W10 1]
S16M23 0 0 |0 516423 Q
N21EGD 0 o |0 NZ1EBD Q
N1ZW16 b} 0D |0 N12W16 Q
$22E38 3 ¢ |0 522E38 Q
K10E7G i) 4 |0 N1QE76 G
351 17 15 225 |187 | 016 || S15WS0 3 (o |o 17 |S15W50 |DP PROTON ALERT HIL
H21w59 2 o |o K2iW59 | Q SOLALERT 17/XX
519458 Q g |0 519168 qQ MAGALERT 17/18
518440 3 o |0 518W40 |CA
S23E08 0 0 |0 $23E88 q
516435 0 0 (0 516W35 Q
N20E50 o] 0 |0 N20ES0 0
S22E25 -4 0 |0 S22E25 ]
N11ES7 0 0 |0 N1IEGT Q
N18423 o Jo |o Ngw2s | Q ¥
N19WO08 4 0 (0 N19W08 £
352 18 17 221|184 007 || 515v64 3 1 |0 |PRESTO BOULDER 18 |[S15W&4 |CA SOLALFRT 18/19 MAGALERT 18/XX
H2IW73 1 0 |0 |SOFLARE M8/IB W21W73 E
510186 0 0 |0 [515451 17/0730% $19v86 Q *
SIBWSD 1 0 |G (DURAYION 25 MINUTES 518453 E
S§23404 1 0 |0 |TENFLARE 280 FLUX 523404 b}
N20E35 0 0 |0 JUNITS 17/0732% HZ0E35 Q
522E10 1 0 |0 JOURATION 26 MINUTES S22E10 E
Ni2E54 o ] Ni2E54 Q
NIBW3B 0 0 |0 H18uW38 g
N20oW21 1 g fo N2oWz1  [CA
353 19 18 186 167 032 || 515K81 2 (U ] e 1515481 A SOLALERT 19 MAGALERT 19
NZCW8s 0 a |8 N20oWa6 Q : -
S18467 2 1 |8 Sigue7 E
S24W17 Q 0 |6 S24W17 Q
NZGEZ21 0 o |8 N20E21 0
$22401 0 0 |9 SZ22H01 Q
N11E40 0 0 o N11EAL Q
H1BHWE2 0 0 0 N18H52Z g
N20W35 0 0 |0 N20W35 E
S16E63 0 o |0 516E63 g
354 20 19 152 [159 025 || 525431 0 0 |0 20 |525W31 9 SOLNIL MAGALERT MINOR 20
NZ1E10 0 0 |0 NZ21E1¢ 0
522014 0 0 522u14 Q
N11E26 1 o o N11E26 E
N1BEES 0 0 [0 N1BEGS ]
NZOW49 1 0 [0 N20Wa9 E
N15E49 0 0 [0 H15E49 1]
s22Wo0 0 [V ] Szz4og 9
355 21 20 151|143 018 || S26H43 1] 0 o 21 |526W43 q SOLQUIET MAGNIL
N20W02 ] G |0 N20H02 Q
S22UW31 0 0 [0 S§22H31 G
RI1E13 2 o 0 NilE13 qQ
N18HE0 [ [ 1] N18HA0 qQ
NH20KW62 3 a [0 N20K62 E
W15E34 0 {¢ j0 N15E34 1]
R10EG3 a 0 10 K10E63 Q
H22W46 i] Q0 {0 N2ZW46 Q
356 22 21 124 143 0c8 || 527455 4 0 {0 22 |527U55 q SOLQUIET HMAGQUIETY
. N19W19 ] 0 o 19419 Q
§23u45 1 0 |0 523445 q
H1ZEQQ 0 0 |0 K1ZE0Q q
H19w74 5 g |0 N19W74 E
N1ZE49 2 0 |0 NiZE4Q q
K224s8 0 0 |0 H22Whe Q
Haquwzz ] 0 |0 n2a2z2 q
S17E79 0 0|0 S17E79 o]
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Dec 78 ALERT PERIODS

INTERNATIONAL URSIGRAM
AND WORILD DAYS SERVICE

DECEMBER 1978
SUMMARY OF THE GEOALERT WWA MESSAGES

Message |Date |Date of |woif 10cm| A Active Regions Forecasts .
serial of obser- (number [solar |index || Location | No. of Flares Qurstanding events Date | Location | Desck Alert Situations
number |issue |vatien fiux Lat~Long | Teta! M| X Lat-Long
357 23 22 125 237 018 {| SZEMES ] 0 fo 23 | 526W68 0 SOLQUIET MAGGUIET
N19k32 0 0 (¢ Highiz [t}
523K59 i 4 |0 523H5% 1}
NI2W13 0 0 |0 NI2W13 q
R20W87 0 ] NZOW87 E
522W42 0 0 0 522442 ]
N12E35 0 [ ] N1ZE35 Q
NZEW36 2 G |0 N26W36 0
S17E64 1] 0|0 S17E64 G -
358 24 23 32 138 {09 || s26HBO 0 o o 24 | 526480 Q SOLQUTET MAGQUIET
N21H45 0 0 30 N21W45 ]
$22u72 1 UM 1] S22u72 Q-
N12W25 0 a |o N12W25 ¢
N12E25 1 a |0 N12E25 E N
NZ24W50 1 (UM 1] l24W50 E
S17E49 0 0 {0 S17E49 Q
528671 0 0 J0 S28K71 Q
N17W61 2 LU 1] N17H6] E
N2DEGY 0 0 (o NZOE0D 4]
N27E65 0 0 o N27E65 4]
359 25 24 146 [143 007 |INI8W59 ] 0 [0 25 |Ni8us9 Q SOLQUIET MAGQUIEY
N12U39 0 0 [0 N1zW39 DA
N13E12 0 G |0 N13E12 0
N26k63 i} 0 |0 NZ6WE3 1]
52BWa3 o o |o 528133 Q
H19E00 0 0 0 N1SEGO Q
52416 G 0 |0 S24E16 0
N12E51 0 0 [ N1ZE51 Q
SZ9E70 0 3 0 SZSE70  PE
$13E75 0 0 [ S13E75 4]
360 26 25 150  p43 023 [IS17E65 1 0 [ BYDNEY 55¢ 25/12127] 26 |s17£85 ul SOLQUIET MAGQUIET
S29E58 1 0 [0 FIELD DISTURBED SZ9E58 G
N11E38 1 0 [0 [200-15602 THEN N11E38 E 3
S25E03 0 0 [0 PUIET 525E03 qQ
N27E41 0 1] N27E41 1]
N19E14 4} U 1] N1GE14 1]
N12WG3 0 o b N12W03 G
N12w52 0 L p N12W52 Q R
361 27 26 165 1149 tooo ||wl2wes 0 b p 27 pNizwee  |q SOLQUIET MABQUIET
N12H18 0 g p N12W18 ]
N19H27 0 n p N19u27 3
S2EHE0 0 L ] 525410
N11E24 0 vt 0 N11E24 E
S30E47 0 I 1] 530E47 Q
S17E83 1 n p $17E53 E
S11¥e8 0 0 p 511408 ]
519E61 ] 0 D [519E61 Q
362 &8 27 196 [70 010 {[N12uB] 0 o 3 PRESTO BOULDER 28 [N12wsi 0 MAJOR FLARE ALERT MAGQUIET
, NI2W32 0 0 [ 27/17442 NIZW32 Q
N20WAQD 0 00 SOFLARE %1/28 N20HA0 1]
N23E18 a 0 0 S1VEA3 27/16257 N23E18 0
524123 0 0 0 DURATION 26 MINUTES 5244123 4
N11E12 0 0 0 TENFLARE 540 FLUX N11E12 A
S30E36 1 N ] URITS 27716277 IS30E36 E
StAW40 3 0 1 DURATION 40 MINUTES 514440 A
S11H21 0 T P F11k21 Q
S19E46 1 0 D S1GE46 ]
S22W52 1 0 p B22W52 Q
363 29 28 223 174 €411 {IN13u42 )] 0 0 28 [N13Waz ] MAJOR FLARE ALERT 29/XX MAGQUILET
N19W54 0 0 0 119154 i]
N21E0S o 0 p Z1E0S - | Q
R12WG1 7 o n 12401 A
§29E22 0 n o [29E22 E
515E26 2 U K15E26  pp
511434 [N I ] 511434 1]
S18E35 0 L] S18E35 0
. S22We7 0 0 |0 522167 CE
S18E13 1 0 |0 S18E13 q
S22E4D [} 0 0 S22E40 E
533E47 2 0 0 S3I3E47 E
535E73 1 0 [p [S35E73 A
364 30 29 233 173 008 ([N19WE7 0 o [0 30 [M1owe7 1} SOLALERT 30/%% MAGQUIET
N12W14 0 3 |0 N12Wl4  [A :
S2Z9E10 [1} 0 © B29EIC [E
S15E12 0 0 [0 p15E12 P
519821 ] 0 o B19E21 q
; 521H80 1 0 b 52180 0
: $19K00 Q 0 0 B19W00 1}
S522g28 0 A1) he2E28 0
S32E32 0 6 0 B32E32 0
S35E61 0 b p B35E61 A
53464 ] o p B34We4 (]
NIBE6Y ] p p N15E64 0
\ S14E64 0. 0N p S14E64 0
! S22E70 0 PP B22E7D A
N12E80 1] b b 12580 0




ALERT PERIODS Dec 78

INTERNATIONAL URSIGRAM
AND WORLD DAYS SERVICE

DECEMBER 1978
SUMMARY OF THE GEOALERT WWA MESSAGES

Message [Date [Date of |Woif 1Dem| A Active Regions Foracasts
seriaf of obser- Inumber |selor jindex | Location | No. of Flares Qutstanding events Date | Location ] DescH Afert Situations
number [issue [vation flux Lar~Long | Tetai [M [ X Lat-Long
365 31 30 229|190 015 || N12w28 3 0 |4 |PRESTO BOULDER 31 [N12W28 | CA SOLALERT 31/XX MAGOUIET
529401 1 0 |0 |30/13242 S29u01 |DA
S15W00 0 G [0 |SOFLARE M3/3B S15H00 | CA
S19E08 1] 0 10 {S12E63 30/0540Z S19E08 E
519413 0 0 [0 [DURATION 53 MINUTES S19W13 E
S28E15 3 0 (0 |70 HALF PGMER S22E15 |BA
S32E32 1 0 |0 |[PARALLEL RIBBONS, §32E32 4}
*i| $35£52 4] 0 [0 |WHITE LIGHT FLARE 535£62 [DP
N1BE52 0 0 & R16E52 Q
S13E53 3 1 ]0 S13E53 |DA
S22E57 4] [ ] S22E57 g
N13E68 1 a |o N13E68 q
001 1 31 257|203 014 (| N12W42 0 0 j0 1 |Kl2waz £ SOLNEL MAGQUTET
526W13 o 0 |0 520413 0
515413 Q (UM 1] S15M13 E
$18H05 0 0 [¢ 518K05 Q
519K26 0 ¢ 10 519126 Q
S522EQ2 2 0 0 S22E02 A
533E07 1 0 [0 S33E87 qQ
535E42 ] 0 [0 535E42 E
NI7E39 1] o |o Ni7E39 Q
S12E41 1 0 |4 S12E41 ]
S21E44 0 o [0 S21E44 G
K13E54 3 0 |o N13E54 Q
N18429 0 0 |0 HiBWz29 Q

* Q=Quiet E=Eruptive A=Active P=Proton C=Caution D=Doubtful 0.G.=0ther Groups MF=Major Flare

ERRATA: An inconsistent error has sppeaved in the Alert Periods table fn a number of SGD issues. The "Date of Forecasts"
in these tables should be the same as the "Date of issue of the Geoalert WWA Messages", rather than the "Date of
Observacion®™. The following table lists the SGD issues where these dates were reversed, We thank
Dr. T. Takiguchi, RWC Tokyo, Radlo Research Laboratories, Technical Service Section, Japan, for kindly . 1
bringing this discrepancy to our attention.

Alert pericds {December 1977 to November 1978) which should be corrected are as follows:

Date of Data SGD_Issue .
December 1977 January 1978 SGD 401 Part I
January 1978 February 1978 56D 402 Part I
February 1978 Mareh 1978 5GD 403 Part I
March 1978 April 1978 SGD 404 Part I

May 1978 June 1978 SGD 406 Parc I

June 1978 July 1978 5GD 407 Part I

July 1978 August 1878 SGD 408 Part I
August 1978 September 1978 S$GD 4909 Part 1
September 1978 October 1978 SGD 410 Part I
October 1978 Kovember 1978 SGD 411 Pare T

November 1978 December 1978 SGD 412 Pgrt I
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Dec 78

1978 PROVISIQNAL

RELATIVE SUNSPOT NUMBLERS
ZURICH, R,

DAY JaN FEB MAR APR HAY JUN JuL AUG SEPF oGT Nev GEC
1 i1 128 93 70 77 119 46 L2 127 390 109 114
2 58 124 83 68 &5 93 133 L8 167 119 122 110
3 102 31 95 71 91 T4 L7 13 151 i067 125 117
4 102 138 103 a3 76 3] 34 62 16t g1 129 148
5 T3 137 76 9L L 51 LY Th 175 65 116 104
5 69 129 6BY az 73 2% 57 -3} 174 1 93 12z
7 42 121 g0 88 74 39 ah 55 148 95 118 132
-] 3% L1] 99 105 56 45 105 62 128 103 118 142
3 36 Yy &S 12% 59 36 108 By 10% 121 108 152

1¢ 15 9% az 111 57 2% i15 67 105 149 116 138

i1 18 95 a5 109 51 &7 127 58 B4 158 122 170

12 26 2 78 107 65 62 111 71 72 158 99 168

13 26 33 -1 93 7e 56 114 -1 &4 196 92 165

14 36 az &2 75 72 62 ip9 93 113 170 78 150

i5 30 5% 72 51 75 89 102 72 133 166 59 140
16 23 B4 70 85 91 97 110 L¥4 148 163 7 138

17 24 56 1) a9 79 103 S8 49 138 137 92 139

8 ih 56 T2 140 85 115 Ta 53 158 123 88 120

i9 8 53 BL 0y 1Y 109 74 42 150 154 85 90
20 7 62 51 155 Th 109 76 23 163 151 76 70

21 26 63 7 iz 73 154 77 26 172 144 62 58

22 30 IL] az 109 73 158 48 36 148 125 77 50

23 43 69 &5 105 2 168 33 45 156 146 53 57

24 37 78 ¥4 102 B2 154 38 45 167 163 57 1]

25 iz 4 o 139 86 135 EL] 54 163 96 45 %

26 47 86 53 115 ay 152 13 37 152 91 151 93

27 -4 79 50 990 at 134 41 55 140 115 112 118

28 T4 88 ng 75 90 130 31 58 122 117 118 122

29 90 [1-] T2 193 115 48 59 122 137 189 135

k1) 104 4 74 197 99 3% 70 91 izg 96 1ug

31 i18 70 109 36 100 Ga 167

HEAN 59.3 49.8 73.5 4.7 79.3 LTSN BA.4 S6.7| 13743 12248 96.6 1:9.1
TI1977 yeorly mean = 27.5
DAILY SOLAR FLUX AT 2800 MHz
OTTAWA ARO
FLUX ADJUSTED T0O 1 AU, S,
{578

DAY JAN FEB MAR APR Hay JUN JUL AUG SEP o1} ROV [
1 126.9%| 133.1 136.3 130.0 181.4 149.1 14249 10640 169.8 139.0 152.0 166.6
2 133.9 152.6 14t.1 12948 183.0 147.,0%| 12746 196.0 171.7% ] 137.8 | 15%. 0 16746
3 130.2 155.6%} 14640 1345 182.2A | 130.8 116.5 £09.6 167.0 131.7 169.9 16442
4 124.8 154, 5 14848 143.3% ] 17844 118.6 117.4 £12.3 170 4% | L52.0% ] 177.4 165.3
] i19.2 159.0 154%.5 14B.7% | 173.9% | 116.9 $18.9 117.6 17940 138.7%| 181.2 169.5
5 118.7%} 18641 162.8 1u5,3%) 173.1 10%.6 119,37 122.6 151.1 137.4 172.2%| L164.5
7 111.6 1573 16%.2 146.9 162.6% | 110.% 128.9 126.2 177.5 141.6 1748 178.5%
8 102.8 157.0%| 168.7 1685 1434 109.3 135.9 130.5 16741 150+1 168.0%; 189.%
9 97+0 1552 183.7 1561 13541 18645 147.1%]| 128.1%: 157.6% | 155.8 164.9%] 189.6
10 93.5 148.7 17%.1 15544 129.5 168.4 156.0%] 127,5 149.8 16243 166.3 204.7
i1 93.1 1564.2 175.2 162.8%| 133.8 113.2 163.2%} 121.7 141.5 171.6% | 163.7 210.%
12 92.1 £59.0 169.8 156.2 136.2 £164% | 1L7he2%| 124.5 138.49 177.2 150.4 2173
13 G043 15t.2 1649 14546 140.2 120.3%) 165.5 134.9 138.0 178.5 145.3 2Z10.6%
HL 88.5 L48.0 160.5 139.1 143.7 126. 4% 163.1 132.7 1H3.5% | 1801 136.3 197,80
15 89456 136.8 154.2 ibl.t 146.1 132.5 169.% 130.0%] 152.6 182.0 133.3 192.7
16 8644 130.2 163.3 137.8 157 .8% | £39.5% 163.4 123.% 161.5 176.7%| 128.8 180G.5
i7 83.8 12%.9 135.4 133.% t43.8 159, 0 159.5 119.3%) 161,48 171.5 128.1 177.7
18 8L4.7 124.9 132.3 134.1 135. 6 153.5% | 154.1%] 11%.4 169.3% | 169.4 1274 161.5
19 850 119.1 12341 13%.5% | 133.6 162.0%| 1648.6 11£.6 166.8%] 170.4 128.9 1%2.¢
20 7.0 1222 125.3 138.1 132.3% | 114.2 142.9%F 107.5 168.6 t71.0 134.9 13841
21 Gl.0 122.2 £18.2 138.4%) 132.7 185.4%| 140.2 104, 8 172.5 166,9% | 126.0 132.1*
22 96.9 127.7 117.0 146.4 135.7* | 19043 127.0 105.3 171.5% | LEl.4 127.1 132.7
23 99.6 131.8 116.4 16Z.9 142, 9% | 196.7 123.4%) 104.1 16545% | 16L+n 121.9 133.4
24 1G04 135.6 117.5 159.8 1456.5% | 190,38 113.5 105.4 158.9 156.9 123.%5 135.2%
25 103.3 139.3 t18.2 15%.1% | 14746 183.5 113,7 104.2 157.2 15641 L2h.7*| 138,60
26 iiz.7 134.8 112.5 166.7 152.8 182.4%| 112.2 100.7 148.5 154 o & 132+ 7 144, 2
27 164 137.5 114.1 172.8 150.6% | 179.% 110.8 187e3%| 14Ba.2¥ | 150.7 1ubaG*| 148.7%
28 127.7%( £3%.4 112.7 176.6%| 14Ta1% i 17441 109.9 107.7%| 1478 14B.4%] 154.1 164.1
2% 132.2% 111.1 185.2 14846 1674 109.2 1i6.2 148.1 149,38 i62,2 166.2
30 134.9 115.4%| 182.1%; 147.2% | f54.6%; 109.2 12441 142.6 1465 167.8 181.7
31 133.3% 124.5 152.6 104.8 £33.9% 144.0 195.1

HEAN 106.1 th148 140.3 £50.5 149.7 146.8 135%.4 1i6.9 159.6 157.1 148, 2 17G.0

* edjusted for burst

A = irterpolated data point
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SMOOTHED OBSERVED AND PREDICTED SUNSPOT NUMBERS Dec 78
CYCLE 21
MONTH JAN FEB MAR APH_ MAY JUN JUL AUG SEP 0cT NOV BEC
1976 1542 1342 1242 12.6 1245 1247 12.9 14.0 143 13.4 13.5 14.3
1977 16+7 18¢1 20,0 22.2 24.2 26,3 28.8 33.0 218.5 Lh4.B 5045 656.54
1978 59«6 6227 H7¢7 TheS B81.0 B87.0 |S2.0 96.6 100.8 1044 108.6 11444
{ 3) ({ &) { 9) {11) 14y (11}
) *
1879 119.1 1233 1273 129.9 132.3 1364 140. 4% 143.2 165.1 146.2 146.6 146.2
(12) (14 (19 (23) (27) (30) (32) (34) (36) (37) 138) {(39)
19840 165.0 143.8 143,3 143,9 143.4 1406 137.4 134.8 133.4 132.5 131.1 129,8
(33) {39) (37) {37) (33} (39) {41}y (42) (42) (43) (45) {(48)
1981 12945 12849 12646 12348 121.4 11941 117.9 117.6 116.7 115.3 113.0 110.1
{(51) (50 (48) (47) (47) L7 (46 (44) (44) {441 (43 (411
1982 107.3 10443 10149 99,9 97.8 9S.4 01.8 B7.6 8348 79.5 T7H.4 72.9
(38) {37) {36} (34) . (32) {31 (29} (27 (25} 22y (z20) {248
1983 6848 6549 6343 6147 59.5 57,2 55,2 5I.b4 51«7 5045 49,6 48.9
tzy (21 (21} {22) (22} (23) (24} (2%} (27) (29) 30y (3m
, 1

1984 7.8 4640 43.5 40,4 37.9 36,8 35.8 34.2 32,7 31.6 30.4 ?28.8
(31 3M (28) {(28) (29} (31) (31) (31) (I0) (29) (271} (27}
1985 2747 2608 2%5.9 25.4 24,7 23,7 23.0 22,2 2i.5 20.6 19.7 19.1
t27) (25) (28) {26) (25) (24) (23 (22 (22} (23) 1(23) (24}
1386 187 1840 1743 1643 15.2 14,0 13.1 12.4 122 12.0 11.8 11.7
(24} (2} (22 (22} (21} (201 (19} {18} 17} (16) {15) {13)

1987 12.0 12.6 1344 14,4 15.4 16.4 174

(12) 11y (11} (11} (1.2} {13} (13)

The table gives observed Ziirich smoothed sunspot numbers for Cycle 21-up to the one calcu-
Tated from the latest observed data, marked by a vertical bar. They are based on final Ziirich
numbers through 1977 and provisional Ziirich numbers thereafter. Some of these data after the
June 1976 vaiue will change slightly when final data for 1978 are received. The numbers after
the vertical bar are predictions by the McNish-Lincoln method (see Explanation of Data Reports,
February 1978). Shown in parentheses are the corresponding absolute values of the 90% confidence
interval, an indication of the uncertainty above and below the predicted number.

The McNish-Lincoln method is very sensitive to the identification of a minimum epoch. In
SGD 390-401 issues, the Cycle 21 predictions were based on March 1976 as the minimum epoch.
Latest studies, including one published by Waldmeier, show that June 1976 is the more appro-
priate epoch of minimum. Thus, we have adopted a June 1976 mimimum.

*Prediction of Sunspot Maximum -- The McNish-Lincoin prediction method is recommended for pre-
dictions up to only one year ahead. From that point, the predictions regress rapidly towards
the mean value. Combining this McNish-Lincoln prediction of sunspot maximum with the Ohl method
{(as done by Sargent, see Explanation of Data Reports, February 1978) indicates that the most
probable value for sunspot maximum is 150 + 34,
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Dec 78 Ha SOLAR FLARES
DECEMBER 18738
; OBSERVED UT LOCATION DURA-:-IM- :  (08S, MEASUREMENTS REMARKS
OBSERV- i B . TION | POR: rmeremprrmin o e o emarp——s o
ATORY | pate stant, MAX. | enp [—CEROK centaaL| MMATH | cyp | — lnancecousmee| TME 3 MEAS. | CORR.
0EC | PHASE LAT. gg:'_ oisTance; SCA0E | opay | omIN o 7T e " AREA
RAMNY 01 -124uE:1214 14259 517 £31, «533; 3«8) 450 SN 2! C 19
RAMY 01 1450531455Ui1537 S17 E30; .520. 3.3| 17D SB, 3: C &0
{:HOLL 01 1955 1958 2005 |Si6 E3J1| .530& L2 10 SB. 3 € 58
RAMY 04 {1955 (1955 12017 [517 (E3L4: 574 Pobok| 22 SB: 3. C 133 FDE
PALE 01 ;2205 2233 2256 (S17 (EZ27: 479 1 39§ 51 58 3 ¢ L1118 DE F
PALE 01 (2344 (2348 90130 {S17 (E27 | 479, ;'Q-ﬂ 290 SB: 3 C 3L DE F
MANT 02 (DLOSE ;04D7U 04220 [S17 230! 4519 i hel ] 170 SN, 3 ¥ 50 -]
HANT 02 0n3BE 0438YU 0455 |S515 |E2K] 426 | kel i 170 SN 3.V 1010 1.2 F
MANI P2 (0549 :B549U 06150 (S15 E25§ e L0 C kel 26D SN{ 3 W 120 144 F
TEHR g2 0735 (0739 (07430 S18 |EZ29 .5170 LaS BD| SB: 1. C 127 FOE
RAMY 02 (1403 |1604 (1414 (S26 [H4E| . 7LE 130.1 ] 11 SNi 2: C i 34
RAMY 02 (1%20 |1%25 (1527 |S20 (E31. u547§ B, 7 SNy 2° C i 69
RAMY 02 (1523 (1524 1534 |S26 W47 755! ;30-1 11 SN 2:C ; 16
RAMY g2 1713 1714 11720 [S26 (HLB . TB5 i30.1 7 SN, 2l G 3u
RAMY | 02 (1843 (1844 [18%3 |S17 (E22: 409, Cobef | 10 SN? ' C ; L2 F
RAMY 02 1911 (1917 j(i924 {517 5223 +409; | bel | 13 SB 3% C H 36
RAMY 03 [1542 1546 |41550 [|S18 E Ri - 216 balk [} SN 3. € 29
PALE 03 {1839E [1839U [1845 |S23+ Ebh ! «B96 ; 8.6 60] SN 3: G 15
E;HULL g3 (1839 1839 1844 |S23 iEﬁGi «910 8.7 [ SN 31 C ! ig
RAHY 03 11839 1340 EIBQE 523 (EB5: 903 8.7 7 spr 3, C i 14
RAMY 03 (1938 |1939 1952 N17 E44] «758 ! D Tal] 14 SN: 3, C i 35 F
PALE 43 (2032 |2033U (2042 [S22 |EB5, 903 Ba7i 10 SB; 3 C : 4 DE
EHULL 03 [2036E {2036V (2044 523 E65: 4903 Be7 a0 SB- 1 ¢ ; 37
RANY 43 2037E,2037U 20450 ;525 EBH; - 898 B.7 D! SB: 3. C : 69 '
] : ; : !
RAMY 04 (1320 (13245 (13250 {S23 EB3 | 805 | B.5 5D 58 3§ v | 19
RAMY 04 [14G3E-1509 (1550 |S18 W 8. 24415687 L.0 | S7D: 1B! 3: C : 465 U F
EERAMY 04 {1522 11523 115331 |[S20 E 5 252} : 5D 9 SB 3 C 53 F
MCMA G4 11529E 15329 [S18 {HE8 : 244 15687 La.d 30! SN L P} 1529 i50 1.6 E"”
[:RAMY 0L 1550 1552 1605 (523 ‘ESG: -7761 % Belb | 15 SB. 3 C 84 F
MCMA G4 {15%8E 16040 {525 (ES58: 85215694 9.0 60| SN P| 1558 35 «8 OH
RAMY g4 (1746 11729 (1738 [S18 [Hi0 .264% | ke0} 22 SN 3 C 27
RAMY o4 11819 1819 ;1829 ([S38 W23 .532 ! 3.0 10 SN 31 C 29
E:RAﬁY 04 (184b 1846 1857 ([S23 ELT! «74b C8.31 13 S8 ..3: € 91 H
MCHA g4 118%52& 18550 i525 (ESH ' .835 15694 9.1 30: 1B Pi 1853 1g0 2l EH
MANT 0e BTQZEﬁﬁTHEU 0B8L0D [S18 Hie 4334 4u.1: 2800 SN: 3} P &0 M) F
RAMY 0% (1228 .1236 :124% |518 :H20' 387! | 4.0} 17 58; 3. ¢C 24 F
RAMY 05 {1426 (1427 1433 |SL18 W2t .L0O° ball 7 SN: 31 C 42 F
RAMY 05 (1426 1428 1430 |S23 ;ESB' « 545 ; 5.5 4 SN 3 C - 23
RAMY 05 11637 1637 1641 [S30 1H35; +6510 . 7% N e SN; 3| C A7
[:HOLL 05 11839 (1847 (2003 S48 W23 4427 L5687 Lol | B84 18, 2; C 297 u
RAMY 05 (1B43IE (1847 ({1943 (S18 |H24: 44t L.O0} 20D; SB! 3| C 104 0E
RAMY 05 11940 (1942 12013 [S30 H36! «660 J.1} 33 SN} 3 C 30 F
HOLL 0% 12315 -2320 |0900 |S18 W25 .455 4ol 45  SBi 1] C 193
- i
RAMY 06 1347 1348 (4354 (S30 [WLHi 757 i 34l r SNi 3| C bk
RAMY 06 (1545 |[1546 [1555 IS30 |W47 | «7656 1 3a1 | 10 SNi 3{ C 36
MCHA 06 |L84BF 11857 119000 {S17 |H3IB! .624 15687 3.9} 140D | SN G| 1857 70 1,0 E
MCMA 06 |1847 (1850 {1900D |S24 [E24 ) 48515694 B.6 | 130 S8 C§ 1850 54 B E
RAMY 06 (1854 |[1854 {1911 |S18 W3T ! .614L 4.0 L7 SB| 3 C Y F
MCMA 06 {1935 19480 [N21 [EB5 [ 99915700 13.2 130; SN P{ 3938 E
[:HGHA 06 11933E 1948D {S17 W38 .624 {15687 | 4.0] 100! SN Pl 1940 100 1ats £H
RAMY D6 |1942 11943 12002 (518 (W37 @ ,b6l4& 15687 L.0]{ 20 1B} 2| C 213 v F
RAMY 06 1949 (1950 1955 |S30 (W49, 785 3.2 ] SN} 2| C 1
RAMY g6 [2002 2008 12025 |S30 (W49 .785 3.2 23 SN| 2| C 27
PALE 06 (2024E 2030V |21350 |N21 (E76 | «983 12+6] 710} SN| 3| C hi 0g
PALE 0 |2£00 (2412 |2136D|S16 E79; 977 12.8)] 360} 3N| 3] C 5B Ot
E:PALE b6 2340 {2342 (2358 |Sia [ET7: .970 12.8| 18 SB| 3| ¢C F4:} FOE
MANTI 06: |2355E {2355U (00010 |S14 |E7T8i 974 12.8 6D SFi 2| ¥ 20 5 F
PALE 07 [2354E (2357 ;0013D |S16 (W52} 785 441} 190 SB| 2| C 26 FDE
PALE D8 {18069 1826 (iB4i (S23 W 7| 4307 8.2 32 SN[3! C 30 DE
—PALE 08 11902 (190% (1940 [|S30 (WTT! .968 3.0 8 S8| 3: C 22 DE
L.HoLL 08 1903 {1905 (1999 |S30 |WT77 | .968 3.0 B SNl 3 C ig F
HOLL 08 1952 11954 {2000 |S30 (W77 .968 3.1 8 ‘sl 3| € 410
HOLL g8 2006 (2007 {2011 [51% (E54| 805 12.9 5 SN} 3| C 18 F
HOLL 08 (2043 2043 (2106 (S22 (W 7. <291 8.3} 23 Sp| 3| C 3o F
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Ha SOLAR FLARES Dec 78

DECEMBER 1978

OBSERVED UT LOCATION DuRA-[- M- | OBS. MEASUREMENTS" | REMARKS
OBSERV- . - , ; TION | POR- S SR— P
ATORY | DATE start' MAX. | gup APPROX. _ centraLi WMATH | CMP | — [TAnCEcomnjtype| TIME i MEAS. | CORR.
e i . PHAse LAT. g;:szTAHCﬁ rEGion | DAY MIN.¥ ! ; oo 5uﬁtf§u§ ;?&3.
PALE 09 .0024 0025 (0027 |S18 (W70 934 3.8 3 SN, 3/ € 42
PALE 09 |0031E;6036 0043 {S17 Wiz, 2711 841} 120 SN| 3: ¢C i 26
PALE 08 01420143 (0117 ;N24 E42 778 12.2 50 8B. 3 ¢€ {100 u
MONT 09 [1104E[1104 [21190|S1% [E&b4 693 12.8) 150! SNi | C| 1104 | 1%9
RAMY -1 DS 11834 '1835 1918 [N21 ;E36 .705) 12.5) 44 | SF! 3. C T 24 F
RAMY 99 1933 ./1937 (2026 |[N21 (E36; « 705 12.5] 53 SN! 3 ¢ ! 26 F
RAMY 69 1934 1935 {1947 |S19 (W21, 406 [ 8.2 13 SFi 3. ¢ 23
RAMY 09 2000 (2006 |2023 [Si9 Nz 406! ¢ Ba3j 23 SF I o 43 F
[iRAHY 09 2050 (2852 2112 ;N2i (E35 .695 ;1245 22 S8 3, ¢ 48 F
HOLL 09 2050 |205% 2103 [N2Z |E35| .702 11245} 13 S8: 2: G 29 F
HOLL | 09 (2146 12146 2151 [S16 |[W25| 442 L 8.0| 5 [ SN 2 ¢ 19 F
f i - ;
BALE 10 0206 0207 ;02680831 W90, ,998] L 33 2Df SN: 2. © f g
Cuan: | 10 (0za7e|02070| 02150(S30 [woo 098 | 3.3 8D] SN 3 © 0
RAMY |-10 [1233£:1234 (12380 |S18 (W32 548 | Bl 50; SB, 2: ¢C bly F
HOLL 10 {1634 [163h 1641 |316 W34! 568 . Bat 7 SN 2z ¢C 25 F
MOMA 10 (16%8 |1659 (1740 (N21 [E26, .629 15780;12.8) 12 SN I €| 1659 80 1.0 £
[:HCHA 10 |1810E 182301514 |E32, 4535/ 15697143,2| 130 SNI . P 1820 ! 125 1.6 EH
HOLL 106 11817 11820 1828 |Si6, (E28 485! (12.9) 11 sBl 2. ¢ Cooler uF
HOLL 10 |1827 1827 1831 |S18 [NBI; « 797 i BeB 4 SNi 2 C : 62 F
HQLL 10 1832 [1919 ;1932 |S16 [W3S: .581] 8.1 60 SB: 2. € 142 v
RAMY 10 (1834 {1836 ;1852 [S23 W32:& .572; P Bel! 18 SN 2 © 61
HOLL 10 ;184L |1846 (1848 [S513 [WS3 « 797 ; BaB & SNi 2. ¢ 32 F
RAMY 10 1926 14926 |1935 1523 |[HW33| .584 i 843 9 SN 2 C i9 F
HOLL 10 |1933 1947 1958 |Si6 W36 5094 i 8.1 2% SB: 3| ¢ 120 3 F
[:HOLL‘ ‘10 1939 1942 1945 [S1i6 E27 L470, 1128 7 sp| 31 ¢C 75 F
RAMY 10 11940 119406 (41953 |S15 gzr: 456! i1248] 13 ¢ SNi 2 © i 6% F
RAMY 10 [319%5) ;2001 (2034 {S23 W33, .584] i Belt] by s8] 2] ¢ 26
HOLL | 10 {1958 (2002 2042 |S16 |H36: »504, Bell 44 SB 3, C 114 ; ZF
[:RAHY 10 2001 (2001 2034 |S15 :E27: <466 |12.9{ 30 : SN, 21 C 68
PALE 10 | 2C40E 20130 |S18 W36 .500] . 8.1 3D0i SNi 2: © 65 DE
RAMY 10 12028 |[2028 (2045 {S18 HL1 .663: i TeB| 17 SN 2| C 107 F
HOLL 10 {2233 | 2237 ;2300 (548 E14 L3086 jL2.0] 27 SBi 2; € : 103 F-
PALE 10 [2338E12339 |2342D{S13 |E33 -5#6; 113.5 401 SN, 27 € ! 47 FD
i i
MONT | 11 18926E 0926 0934 |S17 ‘Wh2' .673; ! 8.2 8D| SN c| 0szs | 70
MONT 11 1003 10067 |1035 |S417 [Hu2 ,673; 8,3; 32 SN C| 1007 70 3
MONT 11 11055 11057 1125 |[S14 E19: 4343 ~1249¢ 30 SN: Gl 1057 180 £
RAMY 11 1532 1533 115370518 [HLB. .74k Bal SD: SN 2 € 18
RAMY 11 /1750 11Bik (1832 (S19 W51 .T78: ; T«9| 42 5B, 3| C Iois1 DE
RAMY i1 1806 :1810 1823 |N21 (E11, » 495! (12.6] 17 sB, 3} ¢C 95 F
[:HOLL 1t |1837E ;1814 19260 /516 W4B. 742 15694 B.2| 790! 4Nl 3| C 162 Zu
HOLL 11 |1807E|1925 19260516 H48. ,742 15694 B.,2| 79D, 2B, 3| C B88 Zu
HOLL 11 11812 1813 1824 [N21 :E11: 495 ‘12e6| 12 SN! 3] € 59 F
HOLL 11 11833 11942 2048 (|S17 E14! .29% 1559?]12.8 105 28, 31 C 859 2 v
RANY 11 [1833 (1947 [2100 |S19 [W52! .7BBI 15694 7.9]147 i8; 3/ ©C 305 DE
RANY 11 11934 (1942 [49570/S1S Ei4i .277;15696/12.9| 23D, 1B 2; C 317 DE
HOLL 11 [2221 |22zz |[2253 (N2t |E 8 .481 '12+5f 32 SNi 3| € 26 F
HaLLl 11 2221 [2222 [2226 |S17 :E12! .270 12.8 S S8y 3| C 24
MANI 12 |0435E | 04350 0453 |S13 |[E16] .292 13.4 80; SN| 3] C 30
MANI 12 10523€|0525 [0536 [S16 |HW55! ,.815 8.1] 130| SN[ 3| ¢ 30 F
MANT i2 | 0645 (0646 | 0655 [S17 |WS4! .B806 8.2| 186 SN| 3| € 4p
MANI 12 |0646 D650 |0654 |Si4 F 6] L1863 12.7 8 SN} 3, C 20
MANT 12 JU7S3E 6755 | DB04D|S16 [WS7| ,834 8.1] 110, SB| 3} C 50
HEND 12 1002 1152 |S17 [HWS6] .B825;15694| 8.2[110 2N v 600 11.86 E
RAMY 12 11133 (1433 (1140 [S15 |E 61 177 12.9 7 SN} 27 C 46
RAMY 12 (1139€1159 |1312 [S19 {W71] .939 7.2| 93D SB! 2| ¢ 71 F
RANMY 12 (1211 (1211 [1234 {S15 |E 5! .168 12,9 23 SB; 3| C G4 F
RAMY i2 (1231 (1233 1305 |[N21 |E 0| .u4B5 12.5| 34 SB} 3| C 48 F
RAMY 12 (1328 11332 |[1401 [S24 [W55| ,823 Belp| 33 S| 3] ¢ 101 F
RAMY 12 1502 1403 [1406 [N21 |W 8| <465 12.6 4 SB| 3| ¢C 78
RAMY 12 1614 [1418 |1440 |S24 |WSS| .823 8.5 26 sB| 3| ¢C 102 F
RAMY 12 11414 1648 1425 [S19 [H72: . 945 T«2] 1% 88y 3| ¢ 31
RAMY 12 |1503 |1514 |1636 [S49 |[W73] .950|15689] 7.2| 93 2B .3] C 423
HOLL 12 11509 [1514 (1634D(S16 [WS9| <852 15694 8.2| 850! 28| 3| ¢ 508 Zu
[:HOLL 12 11515 (1618 |1634D1S19 |Wit| .281|15696;11.8| 790! 18| 3 G 393 FDE
MCHA i2 |1521€ 15210 (518 (W59, .853|1%694! 8,2 1B Pl 1521 1540 32 E
RAMY 12 (1617 (1620 ;1638 |S11 {E 9| 172 13.4] 2% SB} 3| C 33
RAMY 12 {1637 ;1641 11654 [S19 [W?3] .950 Te2| 17 SB| 3| ¢ 24
RAMY 12 |16%2 {1708 [1721 |Si5 |E 2| 149 12.9| 29 58| 3| C L ¥4
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Dec 78 Ha SOLAR FLARES
DECEMBER 1978
i OBSERVED UT LOCATION DURA-| M- | OBS, MEASUREMENTS REMARKS
i ! i APPROX MCMATH Tion per ! TIME | MEAS. | comm
ATORY | pave END —— CENTRAL CMP | — ITANCEcono,TvPe;, ' M | - -
0 | raT. MER-loisTANCE, CROE | DAY | MiN. i UT o s Do
—{*RAHY 12 1729 §S11 {E 8] 157 13.3] 36 SNL 3: € 5t
RAMY 12 $1718 {519 K73 950 7.2 23 S8 3 C 49
RAMY 12 (184600549 (W74 955 15689 7.2, T40] 1B &4 © 98
[:RAMY 12 1735 |S11 |E 8 .157: 13«3 5 SN 3 C 21
RAMY 12 1731 1731 1742 |S15 |E 2 159 12,9 11 S8 & C 22
RANY 12 11753 1754 18801 | N21 (H 2 466 12.86 8 SB 4 C 85
PALE 12 (1836E; 1836V 19000 |S17 | W64 893 15694; B.0; 240, 28 3 C{- 315
PALE 12 1836E; 1835U: 1840D(S20 (W77 .968; 15689 7.0 LD 2B, 2y ¥ 237
RANY 12 11841 (1844 (1859 [S17 {E1h4; 42995 13.8] 18 SN 4. C 41
[:PﬁLE 12 j1861E) 1841k 19000 | N21 | W 4] J469 12.5; 190; 88 3| € 1]
RAMY 12 (1850 [18%6 {1908 [N21 |[W 3. 467 12.6] 18 SB. & C 70
PALE 12 [1926E 20618 20320518 |WES| .900 7.9 66D SN 31 C 104 DE
[:RAHY 12 [ 2008 2042 120829 [S1t IE 71 .1h2 13.4( 21 s 3 C 106
RAMY 12 (2012 [2012 2023 |515 (E 1| 146 12.9| 11 s 3 C 60
[:PALE 12 | 2053E: 2053U| 2056 | S18 [ W65| .900 15694 8.0 30 18, 3! C 256 DE
PALE 12 [ 2056E: 2136U| 23000519 | W67| <91k 15694 7.8|1240) 18: 3. C 132 DE
PALE 12 2136E!2136V0 2149D (520 W10, «284: 12.2| 130| SB 3 C 10%
PALE 12 |2301 |2307 2357D|S18 [ HE6! .907 15694 B.U| S560| 1B, 3! © 270 UDE
[:HﬂNI 13 | 0024E| 00140 005% [S17 «921 ; Te9) 41D} SB; 3 C 44
PALE 13 [ 0047E; 0028U; 01 03D S18 . « 314 15694 8.0] 46D, 1B 3! C 161 BE F
MANI 13 |{0210E; 0210U; 022404 S15 »1539 12.8] 14D; SN: 3| C 20
MANT 13 |0210E! 0211 | 02240516 « 927 T«9! 140} SB; 3. C 68
TEHR 13 |O429E! DA3IU| 0447 | 516 » 365 75 18D 8B, 2. C 95
[:TEHR 13 [ 0L29E 0431U] 04360511 «114: 156971248 70! 18! 2. C 222
TEHR 13 | 0429E; D431U; 0527 jS11 «114 15687:12.8| 58D] tB! 2, C 222 , y F
MANT 13 [ DL3SE, DL3ISU: 0443 }S13 + 292 1hels BD: SN 3! C 30
TEHR 13 {0513 | 0623U; 0731 [Si6 . «950: 15637 7.7(138 1B8: 2 € 159 F
EETEHR 13 0513 ; 0520U0! 0731 [S1i6 =350 T«7.138 58} 2| © 95 F
MANI 13 |0S21E! A521U. 05340 |S17 «9501 Te¥, 130; S8 3| C 60 )
MANI 13 10521E{0524U! 05340 |S15 | «145: 15697 13,1] 13bi 1B 3| C 400 FOE
MANI 13 [0523E/0525 0536 |Sis6 « 815 9.1 t3D. SN} 3 C 30 F
MANI 13 0645 | D646 | 0655 |S17 « 806 9e2; 10 SN! 3 © L
MANI 13 10646 {0650 | 0654 |S14 - 163 13.7 8 SN: 3 € ! 20
MANI 13 {0754E;07%5 | 0804D)S16 « 834 9.1¢ 100D SB 3 © i 60
MONT 13 10856 ;0904 09120516 W07 .208 12.3; 16D| 5F: Gy 0904 50
RAMY 13 11202 1243 1225 [S19 W84 .991 7.2} 23 SB: 3| ¢C 2%
RAMY 13 1121% (1215 (1219 |S17 [E & «191 138 & SN: 3; € 22 F
RAMY 13 (1234 (1234 42hk1 |S15 'H 8. 198 12.9 7 5. 3 C 33 F
RAMY 13 11408 1408 11410 |[Si9 ;N85 .993 Te2 2 SB| 3; € 13
RAMY 13 11432 (1432 11502 (519 H21; .LD4 12.0] 30 S8 3} C 87 OE
RAMY 13 (1442 1450 [1451 1519 :H85 .993 Te2 9 sB| 3 € 7 F
RAMY 13 (41622 1623 1632 [S515 Hi0; .222 12.9; 18 s, 3| C 40
RAMY 13 (1627 1631 (1653 [519 (Wé6;, «99% 7«2] 26 58 3 C 26
‘RAMY 13 (1657 .[1704 11741 jS5i5% (H1il| 235 12.9) 44 SBy 3| C 69
RAMY 13 |1717 1718 (1733 [519 ;#86. L995 7.3] 16 SB| 3] C i2
RAMY 13 1736 1741 (1744 |S19 |[HBG! 4995 Ted 8 sg8| 31 C 0
RAMY 13 1746 (1750 (1759 [S17 [E 1] 179 13.8] 13 SNl 3} C 53
RAMY 13 |1756 1800 ;1805 |S15 ;Wil; .,235 12.9 9 sSe{ 3} C T4
RAMY 13 (1802 {1826 [1906 [S19 WB7| .996' Te2| B4 sB; 3] C 0
[:RAHY 13 | 1838 (1838 [18456 [S15 (Wil 235 13.0 8 sB{ 3| € L1
RAMY 13 (1906 [1925 (1335 [S519 W87 996 7.3 29 S8 3| C 0
RAMY 13 (1952 [19%2 2006 |[S19 (W88, 997 T+2} 14 se: 3| C 0
RAMY 13 |2008 |2811 [ 2035 |S519 W88, 997 Te2f 27 SBj 3| C 0 FDE
RAMY 13 ;2034 2046 [20570|S15 [W13| 26215697 12,9 23D| 1B| 3, C 222 FOE
RAMY 13 (2037 [2045 2057D(SLi7 (W 1] 179 13.8] 200, s8] 3| C 9%
TEHR 15 10355 (0355004080515 HE0, 980 8.2| 13D SB| 1 C 64 FDE
TEHR 14 |0438E: B438U | 04420515 (Wl4| .276 13.1 4D, s8( tt © 159 FDE
TEHR 14 |0722 0725007350 |S15 |WBD| .98¢0 8.3| 130 SB| 1| C 64 FDE
TEHR 14 |0900 (8903 [0908 |S15 |H14| 276 13.3 ] s8f 2| GC 95 FDE
RAMY 14 (2258 (1390 (1310 [S24 |E4D| «669 17.5§ 12 SN} 3| € 25
MCMA 14 [142B8E 1434 14510517 | W33 «556{15696!12.,1| 23D| SN Cl 1434 60 +8 E
MCMA i4 |1621E 1521D[S23 |W15| 370 15696[134.5 SN P} 1521 35 ol E
1 RAMY 14 (1623 1625 (1630 |S19 |[HID| .99%3 7.9 7 88| 3| C ]
HCHA 14 [1648E 16530 |S16 [ H23| «412]|156G7|13.,0 #h| SN P| 1650 60 o7 E
4:HOLL 14 11838 ;1840 (1846 IN23 [W31! 4675 12.5 8 SNl 31 C 41 F
RAMY 14 1839 ;1840 {1843 |[N2i (W29 .640 126 & 3N| 31 G 31 F
RAMY 14 (4900E{1918 (1945 [S15 |W25| <436 1249 450 SNi 3| © 26 F
[:RAHY 14 (2024 2034 (2119D{515 (W26 451 12,9} 550 SBi 3| C 1h2 F
HOLL 14 1202% (2033 (2142 |S15 (W25 +436 13.0¢ 77 sai{ 3| € 126 zZF
;—HOLL 14 (2123 [2214 [2216D{N23 [W33| .B93 12.4} 530; SB| 3| ¥ 76 .
L]
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Ha
SOLAR FLARES D
DECEMBER 1978 ec 78
OBSERV- | OBSERVED UT
ATORY ; LOCA
D;TE START i MAX. END APPROX TIION DURA- | - 1M- 0BS
; I'p : .
tHOLL e T HER et oaeE | P TIoN | Por _ MEASUREMENTS'
batE | IbozEas 22l HER-lDisTANCE, FUACE | pay TANCE : REMARKS
PALE [ 1n j2ziaE 2214 22160 |N23 st ey PuacE | o |, T T e coRR.
LE 1% 2343E 2345 2219 N2l K32 533 12.5 H uT SlliaifE:h AREA‘
TEHR 30 5005 [si5 |was| soeo] 12.2| JiB o3¢ bt e
i 2689 *
MONT 15 0645 (8647 0 : I 11.8 ] 220 SNi3 ¢ 76 ;
Crens 12 ga52 |Bas58 ngg N2z W36 .714 S8, 3! C -2,2 F
EAMY 15 ggg; ‘300 9907 :gg n;é 760 ig'g 10 | SN 1. ¢ FOE
AMY |4 S 1206 112 714 2.3 16 | SF | 6h
Rawy | 1o h23% 12 PPl (N ke \726 127/ 10 STy Gy oese s FDE
MCMA | 15 1342 |15 9| 4735 . 5 | SN 12 £
1341E 17 |N21 (W4 12.6 3G 7
RAMY | 15 1443|1443 15510 |z ot IRIACS P 5004 AN -0 I S as FoE
1452 szg iE : 0912 c
RAMY ts 1502 |16 44 7071 +3| 180 8 10
: 1455 100 (S16 - 18 N p 6
RAMY | 15 1457 1150 W28 | o476 . 9] 11 ;8 1349
1457 3 |sis 15697 113 Fi3:¢C 50 .8
RAMY |- 1542 |16 H36 ! 59 «5( 78D ; E
Rany | 15 |19es |izas 1ot [Nzt |Was i 12491 74 SN gy ez 4 I
RAMY | 15 531 (153 40 J745 13.3]100 | SN . 0 L £
1654 |16 9 |szz iEub 126 3: ¢
G AT T FRE Y :
820 21 * ' 12 c
RAMY 15 1826 190 Wi T =9 6 S 3
1830€ 20 §S13, | 12 8: 3l¢C 8
RANWY 15 1-83011 193 % 36 WG87! +b 7 S 2
1848 30 [s11 |w 115657 13 N3G o
MCMA | 15 1849 188 32| .528/ 4| s20| s 2
1937E 4 S22 |E 13.4 N ¢ 0
RAMY | 15 19 42 1 4685 4| 6301 s 1828 &
1948E 58D |S16 M ‘ 18 B! 2| C 0 o5
RAMY 16 1951 260 L2 «BT0O «9 8 S g E
1948 1D (512 (15697 i1 Fi2lC &
HOLL 15 22‘39% 1957 2001D [sS12 H&E2 ' 665 1:'7 210| SF L g 35 F
. 22591 23 Haz: JB65! .7| t3D: s i 1941 8
I:RAHY 120515 (W39| ,631 1247} 130 SN ! 2y 8 Tg tet E
MCMA ie 1651 1653 H ‘13.0 130 B2 c .
RA _ 16 1651 11652 1658 IN22 (K67 SB! i: 6 114 F
RA:: 16 11707 11708 :‘_656 Nzz . W58 'ggg 12.4) 7 E s i 0E
16 1715 710 [N19 |W 5! . 15700 1 sBj 3i ¢
RAMY 1720 117 H S L&44 2.0 5 1 g 76
RAMY ig ig:g 1743 17;3,3 :ig 1’: S| btk ;:'3 3 s:'l .3 g 1652 60l 1.0 F
RAMY | 16 1806 {1816 5. «thb 3 20 | SN| 26 E
S18 16 3; C .
MCMA 16 1808 {1510 |18 W38 .624 b 9 SF by
1815€ 19 [sez2 (€29 13.9 31 C 2
EHCHA 16 |10 1857 |ni9 «527 10 | SN| 3! ¢ 29
RAMY | 18 9 19% HO6 ! 447 18,9 11 : § ? £
1901 70 [N19 15704 |16 Bl 3;C g
RANY 1905 19 HO6| w447 +3| 420 F
RAMY 16 [1957 1958 2017 N19 IH & okt 15704 16.3 7D SN c| 1835 7z F
15 12036 - 03 |N22 I8 1 SN P an 9
H ' 2040 2050 315 (WSt L7735 16.3| 16 | B 3| C 1902 s0| .5| ¢
B H - [ ]
ANI 17 |03S0E 1) -773 13 8 SN; 2! C 55 E
?ANI 17 |0s89g 3350U 04020 IN18 N1 i 01 14 . SN: 2] C 39 F
553U D! .45
r EHR 17 lo73 geQLd is2s : 1 : 31
MANI 17 3 0743 8 £ 6, +328% 164 121 5
DTI4E 06 1515 .H51! 17 N: 3| C
RAMY 17 Q741 075 51 L7723 o7 5p! s
t217 4 [S17 |Wus 1569713 Ni 3| C 20
RAMY 17 1218 {124 L8 .T42 «5! 33
L 1357 1 [Nig 157141 18l 1] ¢ 15
Comr | 47 [i37 iy 1L s et RS B0 83 2o .
1432 Ni8 W * 16 3| ¢C
RAMY | 17 1500 |153 16 .492 24] 87 | S 13
1433 5 |se3 15 NI 3| C 2h
MCHA 17 1434 15 E22: 44T Al 87 -
1507 21 [s25 . 157091943 |« S| 31 ¢ L
RAMY 17 1512 lisz E24! +48BR - «31: 63 SN : 1 F
Choma | 1 {o0g 4212 (1522 (1T W62, L8771 19.4{ 43 - SB C| 1500 ° F
RAMY 1; 1545 1652 (1604 N18 |W17| .501 5697!43.0] 15 | SF| 3; ¢ g6 9 £
[HoHA | 17 1549 |[1552 |1558 S17 [Hk9] 75311 'i6.4! 11 | SN ci 1512 3 F
RAMY 17 1549 | 1550 1557 S18 [H4Y: 4754 S697:14.0}) 19 P 3: C 22 «8 D
Ramy | 17 |1o23 11550 1554 :g;’ KTO| . 96515700 14.0) 9 | 58| 3 C| 1552 | 108| 1.6 :
MCHA | 17 57 |1634 6] +941 -4 8 | sB 501 E -
e | 47 [ e e s s ) B osso | Bl no| o
MCHA 17 1613 162 gl ,75% . 81 s . o
1645 4 |514 1569714 B} 3| ¢ 20
aavy | 17 1656 {170 HED| 486 .00 10 ' S 6
Ry | 171646 1650 17020\ N18 W20 -860/15697 13.2) 15 o c| 1608 o F
Ry | 17 1738 |1716 bt Nl e A 15704/ 16.2| 170 5B G| 1613 S B B
RAMY | 17 718 (1719 |173 18 His!| .50 16.3| 7 C| 1656 -2 £
- 1731 g {N18. W 9 15704{16 ssi. 3| ¢ 100 1.2
MCHA 17 1735 175 : 18 +503 ob 23 EK
1800€ 5 |N18 |H : 16 18| 3| ¢ 73
MCHA | 17 1811 |183 19} .518 | 12 | S F
- 1800 | 3 ists v 16 K| 3| ¢ 239
RAMY | 17 1824 1183 60 4860 3 2u |'s DE
1307 3 |N18 15697]13 Bl 3] ¢ 25
ERAHY 17 11307 11808 11850 1516 H20) .527 15704 13,3 330 18 o 59 £
PALE | 17 1825 (18 2] 877 o3| 33 | S 1841 | 1 F
L PALE 7 15215 1825 15;{3 :15 W19! 518 13.4| 43 Sg 3 C| 1824 gg 2ol £
821F : 19 1 3l ¢c 1.0
o | 3 e it o ki R e
185% N19 * 13 3 C
4
1857 |1856 |19310|Nis |wie| -402 torel a1| Se 3| ¢ 1o Foe
. 492 1626l 310 58| 3| ¢C 66 Fgg
; : 52 .
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Dec 78
Ha SOLAR FLARES
DECEMBER 1978
] OBSERVED UT LOCATION DURA- M- . OBS. MEASUREMENTS REMARKS
OB3ERV- - Py T TION i POR-; T S
ATORY | paTE | START F’:{:’;E END ::T :l::R. :;:I::';{ T:J: g:: ’;‘; TiNC%conug Tveg] TIME ]. . '::éi e
OEC *| oisT. | REGION : P UT  uiltof ek | Sq. Doge
RAMY 17 11912 1920 1934 |S16 W63, .885 13.11 22 58 3. ¢C ih F
PALE 17 11935 11926 4939 [N19 (W20 « 538 16.3 & SN! 3' C 47
PALE 17 2300 2024 (2057 |NL9 (W20 .538! 16«3 57 1 I R v 134 FOE
PALE 17 ;2011E12013 {20170 (515 [W&5 ,.900: 13.0 60 SN 3 C L2 FDE "
PALE 17 ;2058 ;2102 ;2128 |S16 |W65! L3940 13.00 30 sB: 3 ¢ | 97 FOE
PALE 17 2111 ;2114 2133 |{N19 |W21| 547 16.3{ 22 SN| 3 C : 93 DE
PALE 17 |2129 |2129 (2134 (522 |E20/| 415 19.4 5 SN 3. C 39 DE’
PALE 17 2250E|22%2 [2310DINLY |W22., .556 16.3| 200 SN 3| C h1 FDE .
TEHR 18 |0G859E|0900U 0912 [S58 |[W17! 796 17.1 13D SB, 2| C 95
RAMY 18 (1416 1418 (144t [S16 (W74 <955 13.0| 28 SB: 2 ¢ 33 F
MCMA 18 (1545 {1548 11552 |NLiH |H76! «980:/1%697!13.0 7 SN !} 1548 D.
MCHA 18 (1633 1636 ;1656 [Ni2 [HWBS5! ,998 15697!12,3| 23 iB: g C| 1636 AR
MANI 18 (2348 (2350 000k |S20 (W90, .999,1i5697!12.2| 16 13| 3 ¢ ]
PALE 19 [0032E 09034 0044 [NE2 E41i .707 22«1 12D SN} 3: C 42 F
TEHR 19 [0833E!0836 |0844 {S18 (W7D .933 1441 13D SB; 2! C 95 F
RAMY 18 /1839 (1839 (1852 |[NL18 [H45: 777 16.4) 13 SN, 3| C 20
RAMY 19 1940 (1941 (1947 [S18 [HT8 .972 14.0 7 SN! 37 € [t}
RAMY 20 11621 1622 {1624 (N1l [E17) <418 220 3 SN: 2] C 26 “H
HOLL 20 12011 [204% (2024 |N19 |W6L K .910: 1643 13 SN: 2/ C 23
E:HDLL 20 12155 (2202 ;2226 |N12 |E15] 409 22,0 31 SN 2! C 52
PALE 20} [21S5E 2203 (2218 N11 IE1S5: .397 22.0) 230} 5SB! 2! C 77 FOE
HOLL 20 [2213 (2213 (2216 [N19 (W62i .916 16.3 3 SN 2. C 1% F
HOLL 20 22851 2253 [2257 [N19 iW62! 4915 163 6 SN' 2| C 38 ' '
PALE 21 0840 0042 (0044 (N19 WEL; .928 i6.2 & SNI 3 C 22
TEHR 2% O073QE [ B738U!07430(S27 [H4e «TH2: 17.9) 130! SN} 1! C &4 FDE
RAMY 21 [1312E£(1314 1317 (N10 'E56: .851 258 50 SN| 3| C 18 *
RAMY 21 11451 (1451 (1501 |NiQ (ES5| .B42 25.7| 10 SN| 31 C i6
[:RA”Y 21 (164% 1649 (1722 |[N18 [W71: .963 1644 | 37 S8 2, C g2 F
HOLL 21 (1646 1650 (1742 [N19 W71 96415704 16.4| 56 1B 3; € 152 uUF
PALE 21 [18%8 11859 ;1906 {525 (W53 .8D05 17.8; 8 SN, 3] € 14
RAMY 21 11905 1907 1914 [N21 H72: 970 164 9 sl 21 ¢ 19
EHULL 21 11907 11908 1912 [N19 W72! .968 16,4 5 SB: 3{ G 24
PALE 21 11987 1908 (1911 |N19 W74 .976 16.2 & S$8: 3| C 29
RAMY 21 11925 11927 11939 [S23 H3I6 617 19,1 14 SN: 2] C 36 -
[:HOLL 21 12136 2139 [2163 |N19 K73 «972: 16.4 7 SB. 3, € 25 F
PALE 21 12137 (2139 |2142 [N19 W73J «372 11644 5 S8l 3, C 32
RAMY 22 (1287 %1308 1317 |[S23 |Wu5:i 720 19.2| 28 sy 3| € 84 F
RAMY 22 (1620 (1620 (1629 |[N24 |H3Z| +685 203 9 SN} 2] C 53 F
RAMY 22 1720 (1720 1727 ([N24 (W32 .B9S 20.3 7 SN: 2 C 22 F
MCHA 22 (1836 11840 1846 |N28 (E901.002|45731! 1.5] 10 SN G| 1848 oH
[:TEHR 23 |051i% 052D [0%24 |S23 W61 L8711 1846 10 SB| 1| C a7 DE
MANI 23 |0516E 05160 0625 |S26 Hel| 866 18.7) 650 SN| 3| C 20
RAMY 23 (1550 [1551% {1603 |N11 |E28 -5@3; 25.81 13 SB| 3| C 32 F 5
E:HCHA 23 {1626 |1628 (1643 iN27 E75; .985!15731! 1.3]| 17 SN C| 1628 E s
RAMY @3 (1628 1629 1633 [N2B (E72]| 97T 1.1 5 SN} 31 C 12
[:RAHY 23 (1903 |1917 1924 INL7 W59] .892 19447 21 SN} 3| € By F
HOLL 23 (19067 11914 (1924 [NL7 [H58) 8B4 19.4] 19 SN| 3 C 21
RAMY 23 (1932 ;1935 |[1946 [N17 (W59 .8%92 19.4] 14 SN[ 3¢ C T8 F
PALE 2h |2043 (2044 2054 |Ni9 [E 2! .442 25.0| 11 SN| 31 C 37 DE
TEHR 25 |04%3 (D&56 05080 (N12 (E50] .802 1.0; 150 SB) 1 C 95 FDE
[zPALE 2% (2022 (2022 (2824 {SiS (E71; .93% 3.2 2 SN[ 3| C ir DE
HOLL 25 (2022 (2022 |2G27 |S17 |E6B| .920 249 5 | SN} 3| C 38
[:HQLL 25 (2131 (2136 ;2152 |S30 |E62| .885 2.5 21 SB| 3| C 76
PALE 25 |2133 2436 {2155D (528 |E6V| .916|1573&] 2.9} 220 18| 3| ¢C 171 H
MANI 26 |0327E 0327V 0334 [S15 (€601 .859 256 70 SB; 3| C i00 F
RAMY 27 1236 1237 (1246 (85318 (ESL{ .77S Fah} 10 SNl 3| € 22
| RAMY 27 (1551 |1551 1554 |S1% |E41; .BS6 |- 2a7 3 SH; 3] C 22
{:RAHY 27 |1626 (1637 1813 1513 €41 +653(15733| 2.8{107 381 3| C 883 U F
HOLL 27 11627 [1631 [1634D |S16 |E43| 68116733 2.9 70 287 3| C 393 UBE
RAMY 27 1629 (1633 (1642 (548 {ETL! .938 S.0| 13 Se; 3] C 51 F
[:PﬂLE 27 (1759 1801 (1802 |S23 iH4b] 730 2hed 3 SN[ 3] C 17 OE
RAMY 27 |1759 (1800 |1804 |[S22 {W47i .739 242 5 SN| 3} C 19
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Dec 78
Ha SOLAR FLARES
DECEMBER 1978
OBSERVED UT LOCATION DURA-| M- | (OBS. MEASUREMENTS REMARKS
OBSERV- .. . S . v TION | POR- L_m_.._r_,\, .
ATORY | paTE; sSTART F'I:::;E [ END e En ;i’::::‘; ol E’:: — TANCE Cono, TYPE THE ] Weas. | coRe.
DEC | DIST. REGION ' ] uT WilL of Disk | 5q. Dag.
PALE 28 ﬂﬂhﬁ (0047 01110 |515 |E&L | 655 3.1 250 88: 31 C 1 DE
RAMY 28 (1453 1154 [1204 (S35 |EB6. .997 6.5 | 11 SN2 C 0
RAMY 28 1328 1328 1350 N1l |E & 4319 28.9 | 22 SN 2. C 23
RAMY 28 1401 1401 -t4Q4 {815 |EIJ .549! 3.1 3 SN 3¢ 24
RAMY 28 1501 1534 Nii JE 3! 4316 28.9 | 84 8B 2:¢C ! 53
MCHMA 28 1532 1542 (1551 {S29 (W90 : ,998 15714 i21.9 19 SN G| 1542 | E
RAMY 28 1626 (1629 1649 |N1i1 [E 3| .316 28.9; 23 SN: 2, C 39
RAMY 28 11629 1632 (1634 (532 ESG! .795 Galy 5 SF: 2| ¢C 18
RAMY 28 11637 (1638 ‘1643 (S32 E50; .795 bel 6 SF:2,C 32
MCMA 28 1703 17080 |S13 £E30 | 501115733 3.0 50| SF P 1707 14 1.0 E
RAMY 28 1744 (1747 (1750 (S22 [WG2! .B738 24.1 6 SN 2] C 14
RAMY 28 118536 11836 1841 (Nii1 IE 2. 314 28.9 5 SN: 2 C 33
RAMY 28 1920 1925 (1928 |N1i E 1 .313 2849 8 SN 2! C 31
RAMY 28 |2003 2063 (2044 {NiL E 1 .313 28.9 T SN} 2! C 23
RAMY 28 2824 12034 20420 1532 E47 | +768 i het | 18D SB. 2: O 50
PALE 28 |2154E ;21570 |2158D {S23 W64 | .893 2hel 401 5B 3! C 32 DE
RAMY 23 11350 11352 (1357 S22 (W73 | . 949 2hal 7 SN: 2] C 33
MANI 30 (0549 (0607 (0620 ([S20 E67 9L3[165746 i T3 | 31 28: 2 C 300 U
TEHR 30 |U6O04E {0608U (0702 (S12 [E63: .884 (15741' 7.0 58D 3B 2| C 732 u
RAMY 30 11200 11202 1220 |S32 [EZ27 4578 hae5 | 20 SN 3! C 25
RAMY 30 1216 (1220 4234 (N13 E74 .97 | Ba1 | 18 SN 3: C 16
RAMY 30 1332 14332 1342 [S314 E 4L 4408 : 249 : L0 SN: 3: C 28
RAMY 30 11507 1507 1511 (N1l [N23: 489 2849 ) SN 3: C 32 }
RAMY 30 {1609 1811 (1627 |N11 H24 @ 501 2849] 18 SB, 3 . C 80
RAMY 30 8725 1725 (1728 S22 E19! .399 ko2 3 SN 3 C 20
RAMY 30 1833 [i847 (1855 (522 E19; .399 4e2 § 22 SN} 3 ¢C 33
PALE 3] 12305 {2306 ,2321 (Si1 ES4 | .303 7«0} 16 SNi 2] C &6 OE
PALE 30 12332 (2333 2336 |S21 |E15 ' L3422 bal 4 SN 2 C 28 DE
TEHR 31 0802 -{0B0S gB12 ([N13 EB4 ; 918 8.1 A0 sB. 2] ¢ 95
RAMY 31 (1213F 12146 1245 (1S322 El4 . J459 4«6 | 32D SN 21 C T u F
RAMY 31 1316 1316 {1321 [NL2 EGD  .BB8B | 8.1 5 SN 3| C 23
RAMY 31 1446 L1447 1507 [S12 €45 @ .702 7.0 | 21 SN| 3| C 28
RAMY 31 |1645 1650 |1657 iS23 E 6 | .289 el | 12 SN: 2| C 45
RAMY 31 1726 1727 1741 S23 E 6 289 4a2 1 15 SN 2|0 840
RAMY 31 1906 1906 {1909 iN12 I|E57 865 8.1 3 s3.2;¢ 19
"Rentarkst:
A = Eruptive promincnce whose base is less than N = Centinuous spectrum shows effects of polarization.
90° frem central meridian, 0 = Observations have been made in the calcium IT Tlines H and K.
B = Prabably the end of a more important flare. P = Flare shows helium D, in emission.
£ = Invisibie 10 minutes before. 0 = Flare shows the Balmer continuum in emission,
D = Brilliant point. R = Marked asymmetry in Hu line suggests ejection of high ve1oc1ty material.
E = Two or more briiiiant points. § = Brightness follows disappearsnce of filament (same position).
F = Several eruptive centers. T = Region active all day.
G = Mo visible spots in the neighborheod. U = Tuwo bright branches, paral]el (11} or converging {Y).
# = Flare accompanied by a high speed dark filament. V = Occurrence of an explosive phase: important and abrupt expansion in
I = Active region very extended. about a minute with or without important intensity increase.
J = Distinct variations of plage intensity before or W = Great increase in area after time of maximum intensity.
after the fiare, % = Unusually wide He Tine.
K = Several intensity maxima. Y = System of Joop-type prominences.
L = Existing Tilaments show signs of sudden activity. Z = Major sunspot umbra covered by flare.
M=

White-1ight fiare.
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bec 78 INTERVALS OF NO FLARE PATROL OBSERVATION

FOR PRECEDING SOLAR FLARE TABLE
DECEMBER 1978
HOUR-UT

0 L 2 3 #5 6 7 8 9 1011121314 1516 17 18 19 2021 222324

L i
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e = |
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o
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o
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n
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fAS]
43

=

[AN]
~3

o
[vs]

[AY]
Re)
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o8]
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Bucharest Kandilli McMath-Hulbert Ramey Upice
Herstmonceux Locarno Monte Mario Tehran Wendelstein
Holloman Manila Palehua

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).




21

SOLAR RADIO EMISSION Dec 78
INTERFEROMETRIC OBSERVATION
DECEMBER 1578
Nangay 169 MHz
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Dec 78

EHST-WEST SOLAR SCANS
DECEMBER 13978

TOYOKAWA . JAPAN 3 CM
FAN BEAR WITH 1.1 MINUTES OF &RC

GETE TOTAL FLUX @ 322
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[ GUIET|SUN | .
K-OPTICAL GISK - 0240 UT ' 0240 UT
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ALGONQUIN RADIO OBSERVATORY

CANADA

Ol
1714

05
1746

=

17:08
09
1955
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13
2252
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712
29
1719
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17:14

o2
172-4
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03
1621

EAST-WEST SOLAR SCANS
DECEMBER 1978
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[0O-7Tcm

Fan Beam with I'5 minutes of arc

17:04

E-W Resolution

04
1722

N
17:02

08
195'8

L |
17:04
12
2243
(S D

17:06

6 f\
1865

[7:08

20
142

N
1730
24 i
1427 J\
A
17
8

2

(744

iTitg

DATE
TOTAL FLUX

E

ESTIMATED
QUIET
SUN LEVEL
W

b—PHOTOSPHERE —o|
TIME Li.T.
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EAST-WEST SOLAR SCANS
DECEMBER 1976

Fleurs, Australia

ESTIMATED QUIET SUN LEVEL
COLD SKY LEVEL
0 NOV.
\\ 0#\\
E 1N w E
2324 2324 UT 2324 UT
04 /\ 06
E /V W
2325 UT £ +
2325 UT
o8 M\ 10 /\
E - W '\/\
E W
2326 ut 2327 UT
2 14 /\
e/ 4 w E /ff-- W
2333 UT 2333 UT
18 ﬂ I8
E | ) E/\,/\\ )
2334 UT 2335 UT 2330 UT

NO DATA DEC. 20-31

21 cm
Fan-Beam with 2 minutes of arc
E-W Resolution
03 /\
E - w
2330 UT
o7
£ + w
2331 UT
I k/\
E 1. w
2332 UT
E E W
2334 UT
2
E /\;;/\\W

2330 UT




Fleurs, Australia

EAST-WEST SOLAR SCANS
DECEMBER 1878

ESFIMATED QUIET SUN LEVEL

Wy%
2326 UT
\ |

2327 uT

Z\

/? w
IE/L

2329 UT

m

m

2331 uT

COLD SKY LEVEL

-

232

5

(=)

m
l.\
.

i

5

2327 UT

\
o

2328 UT

g,\
7

2330 UT

2331 uT

NO DATA DEC. 20-31

TN

/.
I\

[\

2327

2328
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43 cm
Fan-Beam with 4 minutes of are
E-W Resolution

.;\
-

2326 uTt

/

2327 uT

\
~

2329 UT

.\
—

2330 uT

2323 UT
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Dec 78 SOLAR RADIO EMISSION
SELECTED FIXED FREQUENCY EVENTS

DECEMBER :978

STARTING TINE OF OURATIOK szZUX IJ_EZHSITY_
wec [ FREGUERCY STATION TYPE TINE NAXIWOR 16°°¥m " Hz INT REMARXS
e uT T NINUTES PEAK HEAN
1 8400 3ERN 3 1213, 2 1214.8 11 20 0
28060 CTTA | 20 GRF| 1440 1447 18 3 1.4
2800 0TTa | 240 ® 1512 1545 33 3 1.5
2500 OY¥A | 20 GRF| 16850 1720 139 2.6 1.3
2800 OTTA 1 s 1954 1955,5 3 9 48
2300 OTTA | 20 #BI| 1957 1957 15 3.4 1.7
2695 BCUL | &1 F 2152 E 2164 z,50 16 5
2 2695 MANI 3 s 05484 05%3.6 4.7 23.3 54
2800 OTTA | 20 GRF{ 1455 1545 175 3.4 2.8
3 84503 BERN 3 1105.6 1109 6 19 0
2800 BTTA 1 s 1839 1840 2 3.4 1.7
2300 DTTA 8 s 1837.5 1937, 8 .5 3.4 1.7 -
2800 OTTA 4 SfF| 2031 2032.2 3 78 26
2695 BOUL 4 SF 20352 2033.5 5.5 32 11
2800 OFTa | 29 mar| =zoss 2034 4 2.8 1.2
2595 BOUL | 31 ABS| z2037.5 204445 11 D -5 -2
4 [8%c0 MARI 3 s 0545.2 054645 2 55,5 36.3
2695 MANE 1 8 6545.5 054647 3 6.8 4.5
[8400 BERN | 45 0934.1 0941.1 7 38 30R
8400 BERN [ 45 0934.1 0938.2 7 27 11R
8400 BERN | 46 1054, 3 1955, 6 3 42 0
8400 BERN 3 1227.6 1229 345 38 2
{8400 BERN [ a5 . 1249.3 125643 a 23 0
800 BIRN | 45 1249.3 1250, 1 8 z1 ¢
5400 BERN 8 1318,4 1320.3 12 298 11t
2695 SGHR 2 8 1318.5 1319.5 1.5 139 55.6 5
gsauu SGHR 3 3 1318.5 1310.5 1.5 94 37,6 5
2800 OTTA 3 s 132¢ 1326.3 2 105 20
2800 OTTA 3 S 1431.8 | 1432 .7 3.4 1.7
2300 OTYA | 22 GRF| 14%6 1508 P 4 1.9
[2695 SGHR 3 s L5471 1548 2.2 7246 29 S4SHF
2830 OTTA 4 S/F| 1547.5 1548,3 3.5 48 18.6
2800 OTTA 1 s 1719 1720 3 3 1.5 . }
2306 ¢TTA 4 S/F| 1B43.5 1844,.5 6.5 T4 12
8809 SGHMR 3 5 184k .4 1844, 8 4.6 68 27.2
2695 SGHR 3 s 1844 .4 184648 4.6 18.7 42,8
2595 BOUL 3 s 1845 D 1845.5 1 0 89 30
2695 BGUL | 29 PBI| 1846 1346 1.50 11 I .
5 2800 OTTA 1 s 1h22.2 1422.5 1 9.2 4
2800 OTTA 4 S/F| 1428 1425, 7 1.5 16.4 8
2500 OTFA | 20 GRF| 193s 1843 20 2.4 1.2
3 2800 OTTA | 20 GRF| 1505 1550 17e 4.2 2.2
2800 OTTA | 20 GRF| 1843.5 1856 an P 2.2
2800 OTTA 1 s 1939 1940 z LA 1.7
2695 PENT | 2u0 R 2018 2045 27 2.8 1.4
2695 PENT 4 S/Ff 2103 2105 5 20 9.6 :
7 2800 OTTA | 20 GRF| £635 1720 146 St 2.7
2000 OTTA 4 §/F| 1940 1944 18 o7 35
2695 SGHR | 20 GRF| 1942 £945 16 5.5 z
2695 BOUL 1942 D 1950,5 68 23
2595 BOUL | 21 GRF| 1942 D 1945 10 D 104 35
2695 BCUL | 2% PBI| 1952 1952 5 0 3y 11
2800 OTTA | 30 PBI| 1958 1958 110 10.38 Su4
2695 PENT 8 s 2033.9 2030, 3 .7 1.6 .8
2695 PENT 8 s 2035 2035.2 .8 4 2
3 2500 OTTA | 20 GRF| 1455 16035 25 2.2 1.1
2300 OTTA [ 274 RF 1530 230 3.8 3.4
2800 OTTA | 24 R 1830 1550 20 3.8 2.2
2800 aTTa [ 24p R 1550 180 3.8 .
2860 OTTA 8 s 1608.8 1609 .5 8.8 Gal
z8a0 aTTA 5 5 161645 1616.8 .5 7.6
2800 oTTA | 26 FAL| taso 1929 38 =38 ~1.9
2800 orva | 32 a@s| 1935 1350 39 -3 -1.8
2695 PENT 18 2019 2020 4 5.4 2.5
2695 PENT | 20 GRF| za30 2033 26 3.2 146 *
9 8400 BERN 3 10581 1161 10 39 11L
2300 OTFA | 20 GRF| 1420 1666 ¢ D 3
2800 OTTA | 27 RF 1535 220 5 4a2
[zaou oTTA | 20 R 1535 1555 29 5 2.5
2800 OTTA [ 24P R 1585 150 5
2300 OTTA | 26 FAL| 1825 1915 50 5 2.5
10 2800 OTTA | 27AFRF 1505 z25 3.8 3.6
[aanu oTTa | 26 R 1505 1525 28 3.8 2
2808 OTTA | 24P R 1525 191 3.8
2800 OYTA | 22 GRF| 1895 15818.% 36 5.6 2.2
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SOLAR RADIO EMISSION
SELECTED FIXED FREQUENCY EVENTS

DECEMBER 1978

STARTING TIKE OF DURATIOH LUK DENSITY_
bec | FREQUECY STAEION |  Tet TIKE MAXIHUN 07 %4m™ 2 INT REMARKS
197 ur T MINUTES PEAK HEAN :

2800 OTTA 26 FAL 1836 15590 14 ~3.8 -1.9
2800 CTTA 23 GRF 19349 2604 I 0 8.4
[2380 oTTA L0 F 1846.2 1947.2 2 8
2695 SGMR I s 19546.4 194744 1.6 48 tdad
[2695 MANT 3 8 23302 23041 6.7 g8 327
8800 HANT 3 5 2338.5 234646 L%, 7 2B.7 9.6
11 3400 BERN 8 0946 09463 i t6 o
2800 OTTA 260 ® 1553 1603 19 6 2
2800 OTTA 240 R 1720 1740 20 Ge2 2.1
28040 DOTTA 21  GRE 1750 1849 44 Te2 4.5
2800 OTTA i S 1752 1754 A 5.5 ! 2.9
2695 BOUL 28 PRE 1909.54 1964 LIT.50 290 a7
2809 07TA 28 PRE 1910 22 19
8800 SGHMR 47 6B 1918 19486.1 107 0 28 1660 SHF
2695 SGHR 47 GB 1958 Zi1t.5 24600 SHF
2695 SGMR 47 GB 1918 1946, 1 107 D 333 Q8LG SWF
8300 SGMR 47  Ga 1314 2G05.2 L4i%0 SHF
28400 OTYA 47 GB 1934 2082 163 8324 1128
2695 8001 47 6B 1953 E 2013. 5% 43.50 14332 LIT?
2685 BOUL 29 PRI 2036.5 2036.5 118,50 2149 716
2595 PENT 29 PBI 22LL 2214 40 D z8
12 8800 HANT 3 S 0308.4 0309,2 Ga an 26.6
[BBUD MANT I8 0650, 4 0641 1 26 8
2695 MANI I s 06406 064G, 8 1 10.2 sk
[6'&00 BERN 2 0939 1031.5 243 67 Q
8400 BERN 2 0939 iz211.2 243 &7 ]
2809 0OTTA 23 GRF 1420 te2s 28% 46
2409 OTTA i 5 1632 1433 L 3.8 1.7
3800 SGHR 45 C 1512 1513.3 29 263 ig90
2R95 SGHR 45 C 1512 | 151i7.2 21T
2695 SGHR 4% ¢ 1912 1513.3 29 29.5 111
885003 SGHMR 45 C 1512 1517.2 TG
2800 OTTA 4 S/F 1512 1517 15 18% 27
269% BOUL 3 s 1517 .5E 1518.5 5 8 203 68 ’ }
2880 0TYA 1 s 1652 1654.5 b 3 l1els
2595 PENT 1 S 1850 1351 1.5 5.4 F
2800 OTTA 1 s 1856 1856.5 1 z 1.5
2695 PENT 21 GRF 1945 2013.% 65 Teb 248
2695 PENT 1 S 2036 2037 6 642 3.1 »
13 [BEHJU MANT 3 5 0£19,.1 0121.2 & 11 3 IG
2695 MANI 3 s 012042 ti21.2 3.5 13.5% 4ae5
$300 MANE 3 s DG06a.? 04(6.9 3.1 91 30
2695 MANI L S/F 0630.1 0433.8 S 10.8 60.1 201
330G HANT I s 0517.4 0518,6 Ze6 236.6 78.¢
8400 BEIRN 2 1005 19015.5 a6 k:11] g
B&0CG BERN 3 1233 1233.5 B 11 )
28040 0TTA i s 1330 1333 L3 Lt 2
2300 OTTA 21 GRF 1427 1440 35 3.6 1.8
[2695 SGHR 3 s 1431.6 1432.5 1.7 18 Se ke
2800 OTTA 3 S 1431.9 1432.4 1 1044 5.2
2800 0fTA 1652 1704 1] 12
2860 OYTA 240 R 1833 1925 62 1148 5.7
2695 PENT 21 GRF 2920 20445 6o 9.2 Galp
2695 PENT 2 S/F 2027 2028 2.5 L2 241
2800 OTTA 4 s 204542 2045.5 «B 2.6 1.3
[asun MANT 47 GB 2352.7 235443 6.3 1575 S56%.8
2695 MANI 3 S Z2352,.8 23%4.5 4 18.4 Sel
14 2695 HANT 5 8/F 0431.1 D433 Tak 38.7 12.9
8800 MANI 47 GB G722.5 07237.1 Hal 966.9 32243
2695 HMANI 3 S 07228 0723.3 5 S52.4 17.4
8400 BERN 8 0%03.1 93,5 i 15 .
2400 OTTA 27 RF 1423 149 4,6 a2
[2800 0TTA 24 R 1428 1432 4 4ub 2+3
2800 OTTA 24P B 1432 118 LaB
2800 OTTA 26 FAL 1633 1648 15 bt 2.3
280G OTTA 20 GRF 1840 1851 91 6 2.8
2300 OTTA 20 GRF 2015 2037 50 10.6 3. b6
2695 PENT 26 FaAL 2115 2145 30 -Bal
2695 PERT 3 s 2212.5 2213.7 L2 11.2 F.2
is 2860 QTTA 290 GRF 1450 1520 kil 4 2
2340 D¥TA £t S 1800 1807 8 2.8 1.4
28400 OTTA 21 GRF 1829 1850 z11] 3 1.5
2800 OTTA 1 s 1822 1623 2 3.6 1.8
25695 PENT 26 FAL 2945 2020 15 =3.0 -1.8
83Gh MANT 4 S/F 2241 2242.9 3.2 115. 4 38.5
EZEQE ERIIE 4 SF 2243 E 2244 U 245U 17 b
2695 BouUlL, 29 PBI 2245.5U 22L5,5U ZW5U i1 L
16 2695 MANI 4 S/F 0135.6 2136 3.5 5.7 17.2
2695 MANT 3 & 0351 0351.9 2 3248 10.9




Dec 78
SOLAR RADIO EMISSION
SELECTED FIXED FREQUENCY EVENTS
DECEMBER 1978
STARTING TINE OF URATION FLUX" DENSITY
B | FREQUEKCY SIATION | TYE TIE MAXINUN 10%m? 4! I RENARKS
Ut uT KIRUTES PEAK NEAN
269% PENT 248 R 1955 20E5 1& 3 1.%
2695 PENT |20 GRF | 2025 2039 45 i 3.8 1.8
17 2695 MAKT 4 S/F | 6348 034943 a2 z1.2 Tal
2695 MANI 4 S/F 0732.7 a735.3 25.3 24445 81.5
8400 BERN 8 1134,2 1134.7 t.5 22 iBL
2800 OTTA 21  GRF i420 1508 129 Tl 3.8
2400 OTTA 8 s 161645 1616.8 -5 5 -
2695 SGHR 3 5 1607.8 1805.4 1.t 66,3 19.¢ SHF
3890 SGHR 3 5 15807.9 1808. 4 1.3 33.8 28.1 SwF
2800 OTTA 3 5 1807 1868.2 % 58 249
2695 BOUL 3 5 1808 E 1809 2 0 62 21
2695 BOUL 29 PBL 1810 1810 25.5 16 5
2400 OTTA 3¢ PBI 1512 1812 28 B4 bLe 2 .
za90 aTTA 8 S 1815 1816.3 .6 et 1.7
2800 OTTA 8 5 1907.1 1907.1 o 1E T
2800 OTTA 26 FAL 1910 1945 35 =Tal =37
2800 OTTA 8 s 19%6. 3 1456.3 «1E 2.8
28400 oTTA 1 5 2023 20233 1 taly .7
18 2890 OTTA 4 S/F ] 1635.5 1636 3 18.6 2.6
2803 OTTA |26 FAL [ 1710 1755 45 3.2 ~1.6
269% PENT 1 s 2017.9 2018.2 1 2.6 1.3
2695 PENT 8 s 2153.9 2154 42 2.8 1.4
[2595 HANI 4 5/F 234746 Z348.1 3.7 23.4 17.5
8508 HANI 4 S/F | 23u4T.6 2349 Lol 421.2 269.7 I
19 2800 OTTA 240 R 1430 1500 36 3.6 1.8
2500 OTTA 26 FAL 17260 1840 L] -6.2 =4
21 2800 OTTA 21 GRF 1520 1655 180 Bats 3.2
2800 OTTA 2 S/F 164645 1648 245 5.2 246
2340 OTTA 2 S/F i731.8 1733.5 2.2 9,2
2695 BOUL 3 5 1734.5E 1735 1 D 29 7
2800 QTTA 21 GRF 1895 1810 65 1.8
2860 OTTA 40 F 1957 195747 4 114
. 1
22 2800 OTTA 123 GRF | 1832 1837 28 6.6 2.2
2800 0TTa 1 5 1841 18ut.2 1 Bt bed
23 2880 DTTA 1 S 1731 17315 2.5 Tets 3
2800 OTTA 1 5 2028 2029 2 3 1.3 .
2695 PENT 1 s 2052 205445 4.5 2.6 ’
2695 PENT |ue F 2226 22265 3 13
2695 BOUL |22 GRF | 2227.5E 2234.5 10 D 15 4
24 2808 OTTA |26 GRF | 1455 1650 225 [ 2
25 2695 MANI 1 s 0603.1 080644 ] 7.9 2.6
2800 OTTA |20 GRF | 1510 1525 50 2.2 1.1
26 2800 OTTA 2@ GRF | 19se 1955 15 Leh 7
27 2300 OTTA 240 R 1505 15156 1D 2.6 1.3
2695 SGHR [u? 6B 162748 163841 39.2 540 162 23SHF
2800 01TA L S/F | 1627 163745 3t 380 117
2695 80UL 4% C 1628 E 16319 17 D 520 140
8800 SGHR 3 5 1629 1637.3 36 423 128 2,SHF
2695 BOUL 29 P8I 1648 1645 17 LG 15
2800 OTTA |29 PBI | 1658 1658 80 13.8 7.2
28 2860 OTTA 240 R 1455 1540 45 5eb 2.5
2800 OTTA 2D " GRF | 1755 1510 32 2.6 1.3
2800 OTTA 20 GRF 1900 1912 60 G4
26595 PENT 1 5 2106 2108 5 ety .7
29 23080 OTTA 20 GRF 1310 1912 a0 28 1.4
2695 PENT 20  GRF 2910 2955 90 -4 1.2 .
348 2695 HANI 3 8 G600 E 0605 1 D 29 .7
269% MANT 4 3/F 0852.5 0852,9 2 2446 8.2 I
2800 OTTA |21 GRF | 1530 1620 110 3.8 1.9
2800 OTTA 1 s 1608.5 1610 10 5 -
2330 OTTA 22 GRF 1735 %5 22 .
2695 PENT 20 GRF 1835 190¢ 45 2 1,1
2695 PENT 240 R 2030 21%6 26 2.8
31 2800 OTTA 20 GRF 1550 £612 74 15 4ab
2880 OTTA |20 GRF | 1724 1727 20 2 1
2300 OTTA {u4n F 1805 1806.8 3 5
2300 OTTA 3A S 1905.8 130645 2 45 12
EZBOD 0TTA a8 3 190645 1906.5 +1E a7
2695 BOUL 8 S - | t907 E 1907.5 [ a0 30
[2695 PENT -1 2t1z 2112.8 z2 1244 4,2
2695 BQUL 3 35 2113 E 2114 1.50 13 4
Cbservatories:
~BERN = Berne BOUL = Boulder MANI = Manila OTTA = Ottawa ARO PENT = Penticton SGMR = Sagamora Hill
Explanation of Type Code:
1 Simple 1 6 Minor 22 Simple 3F 27 Rise and Fall 32 Absorption 44 Hoise Storm fn Progress
2 Simple 1F 7 Winor + 23 Simple 3AF 28 Precursor 40 Fluctyation 45 Complex
3 Simple 2 8 Spike 24 Rise 29 Post Burst Increase 41 Group of Bursts 46 Complex F
4 Simple 2F 20 Simple 3 25 Rise A 30 Post Burst Increase A 42 Series of Bursts 47 Great Burst
& Simpie 21 Simple 3A 26 Fali 31 Post Burst Decrease 43 Onset of Noise Storm 48 Major
49 Major +
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1.1E-27
2.18-328

1.6E-#€
5.8E~E¢
4 .3FE-@5
Z.6E-€6
4.5F-0€6
5.5E-2¢€
7.7E-Q€
1.1E-65
5.CE-8€
4.0E~-¢6
€.CE-06
S.1E-26
2. EE-@E6
S.EE-2F
7.EE-86&
E.EE-26
4.2E-08&
5.€E-GE
4.2E-08
4.8F-2¢
4.,2E-86
1.GE-25
1.2F-¢5
1.2E-@5
5.58-26
1.0E-@5
1.2E-85
7.8E-26
Z.EE-BE
Z.EB-Z6
€.7E-B6
4,2ZE-2¢€
4.EE-@6
6.2E-26
2.5E-g6
5.€R-B8&
7.EE-@€
1.6E-B€
1.8F-86
1.7E-26
3.0E-€6
1.€E-26
1,2E-€6
1 ,3E-23
1.9E-38
2.3E-05
1.8E-85
3.5E-@5
1.5E-25
1.?E-@53
1.5E-G5
1.2E-@5
1.5E-35
1.2E-¢5
1.2E-@5
1. GE"'QS
1.38-25
1.9E-38
1.3E-25
2.5E~-g35
2.6E-85
1.8E-£3

188
1927
1945
ael17
8136
7314
B34€
p522
2ESE
B7ES
BE33
1646
122
1419
152¢
1811
183€
2¢11
2126
2239
g014
Be4z2
Blz2¢
6237
pa1g
@521
pezz
B739
1819
1433
1831
2012
2E4E
gees
g2ze
Bag@
#4325
PESE
#8725
¢o1@
1119
1412
154€
1533
1357
1285
2213
2241
2214
2315
p403
€439
€512
2353
2543
ar27
B75%
3353
1223
22e5
2251
gL13

1.2%-@7
1.3E-85
2.3E~85
3.3E-E7
32.88-¢6
<.2E-@€
S.5E-87
2.2E-gF
1.9E-26
5.5E-¢7
2.2E-¢€
1.1E-25
Z.7E-7
4.6E-07
£.2E-@5
1.5E-¢€
3.4E-06
2.0E-26
1.2E-66
1.2E~@€
5.6E~g€
€.1E-8€
? . AE~OF
Z.3E-B6
Z.8E-€5
S.7E-@6
Z.6E~E5
1.2E-86
2.2E-85
2.6E-97
4 ,5E~C€
5.1E~-@€
2.3E-0€
Z.BE-05
€.5E-87
3.2E-@€
2.0E-¢26
2.2E~p7
3.2E-05
1.9E-97
€.6E-@7
2.2E-B6
2.1E-87
2.3E-283
2.1E-27
3.2E-@7
1.2E-35
1.3E-285
3.58-33
1.5E-37
1.76~87
1.35-37
£.58-27
4.3E-23
£.3E-¢7
2.1E-25
9.3E-79
5.5E-23
2.3E-37
1.7E-25
3.3%5-23

2.5F~0€E
7. 5E-85
1.1E-84
S.4E-06
2+1E-@5
2.0E-85
1.1E-85
1.8E-25
1.2F-85
E.1E-06
1.4E-85
5.8E~25
6.5E-66
6 .3F~06
£.2E-¢4
1.2E-85
1.8%-0%
2.9F-85
1.8E-25
1.15-¢5
2.5F-85
3 .2E-BE
2.1E-85
Z.0E~05
2.5E-g5
4.97-85
1.2F-64
1,1¥-85
€.8E-QE
5.1E-96
2.4F-¢5
1.6E-85
1.8¥-@5
1.15-64
8.1E-26
1.9E-85
1.7E~@5
Z.2F-26
1.6F-24
Z.5E-0¢€
6.7E-€6
1.1E-65
S.GE-2E
1.2E-83
3.2E~E3
4, QE-as
7.2E-25
9.3F-<35
2.3>F-35
3.3E~-@3
3.2E-25
2 .4E-@5
3.5E-25
4,3E-25
1.3E8-23
1.3F-23
1.1E~-35
2.,7B~75
2.1E-25
3,8E-6
1.2E-25
2.5F=~33

111
1937
2017
BR27
0147
2327
2348
8525
Z€55
pED2
844
1gE7
1342
1422
1527
1g1v
1840
2050
214¢
2233
BE26
2952
glze
230
g4z2
g528
B633
@743
1g2¢e
1459
1828
2@18
2850
BG16
0234
9414
G443
g657
B732
@914
113¢
1422
1543
1542
1343
1913
2224
2355
e2lv
2325
2410
2535
2513
2205
2547
3735
3341
ea30e
1223
22¢3
2383
g121

4,.1F-28
B.0E+CE
1.9E-¢5
1.5E-¢7
8.8E-87
8.5F~¢7
3.6E~£7
1.4E~06
5.2E-8%
1.68E-€7
6. 7E-£7
2.6E-B€
1,4E-07
1.6E-87
2.6E-€%
4.1Fk-07
9.7E-07
1.1E-06
3.2E-87
5.3E-¢7
1.5E-GE
2.8E-¢6
1.2E-¢€
1.2E-@€
€.0E~-Q€
3.5E¢¢
9.38~-86
6.6E-@7
4.2E-08
1.0E-E7
1.4E-96
1.9%E~-8¢€
8.2E-g%7
6.3E-8€
Z2.8E-E7
1.2E-¢6
8.2E-¢7
6.8FE-2E
9.5E-2¢€
6.8E-8E
1.9E-£7
4.7E-¢%
5.88-0¢
4.3E-87
7.3E-¢3
1.38-87
1.7E-27
3.38-37
3.9E-03
2.2E-¢g7
3.3E-23
2.3E-38
1,4E-87
1.3E-87
3.3E-23
1.48-37
3.7E=-Q7
4.28-08
4.25-28
7.2E-03
3.5E-27

2.28-28

2.0F-2¢
E.0E+20
7.7E~-25
4 .4F~0€
1.25-¢5
1.2F-85
E.1E-CE
1.4F-65
g .6E-¢6
5.95-¢2€
1.8E-g5
2.95-85
4 .BE-@€
5.6E-C€
1.2E-@4
g.4F-086
1.8F-65
1.2E-65
€.7E-g€
7.7E-£6
1.47-65
2.4¥-p5
1.7E-85
1.5%-¢5
4.98-05
2.3F-85

6.8E-85 |

S 4E-B6
S.4E~-£5
3.7E—-RE
1.5E-25
1.0F-£5
1.2E-05
5.4E-8¢
5.6E-¢¢€
1.2E-£5
1.2E-85
2.3E-06
5.2F~€5
2.6E-£26
4,.7TE-@6
6.3F-8¢
2.0F-¢¢
5.7E-E8
2.5E~E5
3.3E-05
4.2E-36
5.2E~25
1.3E-85
5.3E-23
2.3E-26
1.7E-36
2.5E-B6
2.7E-85
1.5E-36
3.3E-35
B.2E-86
2.28-06
1.5E-£6
2.3E-25
7.2E=-26

1.9E~25
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SOLAR

X-RAYS BY SATELLITE

GOES

DECEMBER 1978

DAY

BEGIK
TIME

-4
W™

1-8A
Wm_z

HAX
TIME

9-44
Wim 2

-84
'c\'n't_2

1/2p
TIHE

G4
!l'm'2

F-8A

W¥m™2

le
15
15
is
16
17
17
17
17
17
17
17
17
17
17
18
13
13
ie
18
18
19
19
19
13
2e
26
29
22
28
2e
2g
21
21
21
21
21
21
21
21
21
22
22
22
22
23
23
23
23
23
23
23
23
23

23
23
23
23
23
24
24
24

3134
8343
£518
#9941
1643
2231
e3eg
g?3e2
1333
14¢5
1852
18@5
2¢0¢
2055
2iev
3225
p333
£354
1152
1412
2344
B341
@353
@323
1359
p542
133¢
1322
1324
1941
2p12
22489
e1e0
av41
2829
1218
15e6
1357
1544
1213
2333
G480
2333
1244
1685
3122
2447
3553
grip
2928
#9147
l1gz21
1451
1521
1626
1728
1343
2837
2137
2221
3335
337
1835

1.,8E-28
1.8E-28
3.1E-20
1.5E-23
1.2E-33
1,3E-38
2.8E-28
2.2E-28
2.4E~-28
3.5E-29
3.6E-28
1.3E-28
5.98-28
2.4E-28
3.3E-23
1.38-23
1.88-28
2.4E-23
3.7E-38
1.7E-28
1.3E-2¢8
1.3E-28
1.1E-28
1.2E=-28
1.9%-28
5.28-23
3.5E-£9
1.1E-28
9.8%-29
l.EE“ZB
2.2E-28
1.1E-88
2.98-23
2.3E-23
7.9E-38
3.9E-1¢2
1.5g-2¢
2.6E-2¢
2.2E-29
2.4E-33
1.18-38
5.6E~28
C.BE~78
2.4E-12
3.3E-23
7.3E-29
5.7E~38
1.9E-28
3.1E-28
1.7E~328
1.2E-28
5.38-28
1.35-23
3.1E-39
5.4%5-29
1.9%-22
2.,25-28
3.28~28
1.38-23
1.2E-33
6.3E-38
1,2E-28&
1.1E-28

1.4F~¢5
1.2E-¢5
1.7E-63
1.5E-23
1.2E-28
1.2E-35
1.7E-@5
1.4E-23
1.5E~25
1.5E-25
1.5E-28
1.3E-23
1.3E-85
1.1E-03
1.8E-g5
1.1E-85
1.4E-25
1.4E-25
1.5E-335
1.2E~g6
1.1E-@6
1.2E-@3
1.2F-33
1.2E-p3
1.4E-¢5
3.5E-27
74E-27
7.38-37
7.28-37
7. TE-37
1.8E-28
5.5E~37
1.2E-83
3.3E~-37
7.3E=-27
§5.4E-¢?
8.9E-@7
BngE“g?
1.3E-85
1.8F-25
7.BE-3F7
B.3E-¢7
5.2R-B7
1.4k-23
6.4E-37
1.2E-28
1.7E-28
1.3k-25
5.6E-07
8.6E-27
1.3E-85
d.3E-§7
7.4E~37
7.8E-37
1.18~23
1.3F-25
1.18-23
3,7E-27
3.9E~-27
2,7E-25
E.3E-g7

J.1E-§7

gi37?
gap?
2329
e3asi
1552
2215
351
gv43
1357
1¢27
1533
131¢
ERE3
2122
2113
2233
2342
€353
1157
1422
235e
234t
24321
@337
1ge2
£343
1333
1345
1ag7
1344
2¢153
2252
2123
2744
9332
1221
13¢3
14¢3
1542
1215
2313
2428
2333
1243
1383
2125
3513
2339
g723
£233
#2351
1les
1455
1537
1532
1733
1345
2iegz2
2114
2235
2813
2014
1333

3.7B-27
6.3E-27
1.3B-27
5.98-37
3.35~23
3.1E-27
3.2E-237
1.7E-235
7.1E-23
2.2E-27
2. 5E-25
5,2E-35
2.7E-87
1.5E8-27
1.58-37
1.2E-87
4.5E-27
1.7E-37
3.3E-23
4.35-27
5.,7E-€3
%.5E-23
9,28-23
53.2E-27
1.3E~27
1.88-23
?.58-38
1.3E-37
7.9E-25
5.3E-87
3.38-253
$£.5E-23
5.5E-28
1.1%5-25
7.3E-23
1.4%-23
7.3E8-28
J.BE-E3
1.35-36
5.2E-38
7.3E-38
3. 3E-27
1.7E-37
$.45-07
5.7E-25
2.7F-78
1.3E-37
1.28-27
3.1E-87
?- iE_ZB
6.76-29
1.2E-27
7.15-22
2.,1E8-37
5.78-23
7.38-37
1.15-37
2.5B-¢7
1.2E-37
1,38-258
1.58-26
2.2E-25
1.25-37

6.45-g5
9.2E-23
3.2E-23
5.3E~-25
2.38-25
£.2E-25
7.7E-25
3.58-23
2.2F-25
4.4%-25
1.4E-25
1.7E-25
5.2E-23
2.3E-35
2.58E-35
2.3E-253
t.5F-33
4.38-258
2.3E~-23
4 ,.3E-25
3.5E-83
2.3E-25
2.3E-¢5
5.8E-33
5.2E-85
1.3E-35
1.4%-28
2.2F-£3
1.3E~£5
1,3E=-23
1.5F-25
1.2F-35
2.1E-38
2.3E~23
1.3E-25
1.3E-25
L.4k-23
2.1E-28
1.5E~35
1.8E=25
L.3E~-¢5
£.7E-23
2.5E-23
$.2F-23
2.BE-25
1.4FE~-23
4.3F-¢5
2.35~256
7.2E-23
2.2E-23
1.¢E-¢3
3.2F-23
1.5F-28
3.3P-25
1.3E-23
35.53E-25
2.1E-Z3
3.2E-25
2.2E~35
1.28-85
2.2E-25
t,3E~353
2.3E-33

elde
8422
362t
7355
1635
2237
eses
2755
1423
1501
1700
1313
2087
2135
2113
2243
7314
7233
1201
1423
2354
2353
2104
@341
1463
7651
1335
1347
1209
1345
2913
2251
2137
gvav
2344
1223
1312
1421
1655
192¢
2321
3132
2342
1252
1512
21¢3
2513
517
742
235
2353
1111
1453
161
1541
1737
1342
2104
214)
2250
12
2332
1343

1.2E~¢7
2.3E~-37
5.58-0@8
1.2E-27
1.38-¢3
3.7E-23
2,187
5.3E-38
1.5%-83
5.55=-083
1.1E-37
J.EE-07
5.5E-28
5.4%5-33
5.2E-23
1.55-38
65.98-38
4.5E-28
2.35E-¢3
1.pE-07
i.1E-38
2.3E-0g8
2.7E-33
9.55-£3
2.53E-23
1.93-37
1.1E-28
1.38-28
1.0E-¢£3
1.28-83
2.5E-28
l.78-82
3.2E-33
1.3E-@3
1.8E-03
J.5E-1¢
4.2E-933
2.7E-33
5.88-37
2.85-¢83
5.7E-83
1.1E-g7
3.5E~38
7.3E-28
3.7E-£3
1.2E-23
5.,15-93
4.5E-£3
l.48-27
5.1E-g3
2.,45-22
2,38-383
2.2E-283
3.9E-63
1.3E-23
3.55-23
+.3E-33
4.4E-25
£.1E~£3
3.68E~-¢7
1.2E-87
5.7E-£3
1.75~¢3

3.3E-08
5.,1E-26
2.35-26
3.3E-86
1.7E-38
3.1E-85
1.5E-25
$.,3E-25
1.9€-¢8
2.3E-25
5.lE-28
3.9E-35
2.1E-286
1,2E-26
2.2E-83
1.75-386
2.2E-23
2.45-83
1.3E-23
2.3E-25
1.3E-25
1.58-28
l.7E-25
3.3E-95
1.3E-38
2.3E-28
7.3E-27
7.7E-87
7.1E-07
7.3E-37
1.1E-26
1.2E-23
1.35E~28
B.7E~27
3.5E-27
3.3E-27
74 SE~Z7
1.46-26
3.15-25
l1.18-g6
1.38-25
2.3E-35
1.3E-26
2.2E~26
1.5E~Q€&
3.28-77
2.3E-23
2.2E~25
£,2B-23
1.1E-25
1.13-26
1.6k-26
1.25-25
2.1E-28
1.28-23
2.3E-RE
1.5E-358
1.5F-258
1.3E~@3
3.7E-235
3.58-£5
2.78-28
1.28=-28




SOLAR

X-RAYS BY SATELLITE

GOES

DECEMBER 1978

DAY

BEGIR
TINE

=44
Wm™¢

¢ =84

#¥m 2

HAX S-4A
TIME W ¢

{-8A
W

1/2g
TIME

5=44
¥m ¢

[=8A
Wm

24
24
23

25
25
23
25
25
28
26

26
27
27
27
27
27
28
23
23
28
29
23
29
239

29
32
32
3¢
3
5@
5@
58
31
31
31
31
31
31
31
31
31

2123
2218
Eeesd
e3ev
2443
25539
1ie1
2219
2128
2e33
2253
3536
2258
2543
€559
3357
1625
2318
pgas
£738
1148
2338
e3e7
i1z1
1433
1642
17e7
1743
3326
€537
23581
1g43
15¢8
2247
2343
B367
2718
@755
gRE5
1838
1587
1725
1758
19€3

3.28~-23
1.4E~325
5.9E-28
2,35-28
2,3E-23
3.1E-28
3.28-¢8
7.5E-29
1,15-:3
3.2E~E3
£.18-29
3.4E-382
£,1E-28
2.5E-¢0
8.25-%9
3.78-25
3.8E-28
2.3E~28
1.5E-28
5.15~28
1.6E-23
2.7E-28
1.7E-33
5.28-¢9
4.7E-29
1.8F-28
2.1E-28
1.3E-28
8.38-23
1.7E-28
2.8B-38
1.1E-28
2.2E-28
1.1E-28
1.7E-28
2.8E-23
1.3E-238
1.4E-3E
1.5E-28
1.78-28
2.55-23
1.7E-23
1.5E-38
3.3E-22

3. 3E~27
1.1E-%5
2.3E-¢6
1.3E-35
3.1E=-g7
1.2E-85
7.2E-@7
7.9E-¢7

3.8E-27
1.¢E-35
6.dE=-27
1.2E-¢5
B.EE-B7
6.2E-27
7.4E-27
6.6E-27
1.8E~¢35
1.3E-@3
1.2E-@5
1.3E-23
1.2E-¢8
1.8E-85
1.3E-B3
J.1E-27
3.7E~27
1.1E-2Z5
1.2E-25
1.35-p8

3.1E-Z7
1.2E-¢3
2.2E-38
1.7E-@5
1.4E-25
1.1E-23
1.38-23
1.28-33
1.38-25
1.2E~£5
1.2E-¢5
1.4E-25
l.4E-23
1.2E-335
1.2E-33
1.4%8-¢5

2125(5.2E-232
2231(1.3E-25
Feg3(3.38-27
2312 (5.5E~28
¢232(2.3E-27
#511|35.58-¢3
1135|2.2E~38
222314.5E-23
21321.1E-35
2241|1.3E-33
2382|86.5E-27
@55 |5.5E-27
2322 (5.58-27
2552(3.2E~B3
2723(1.58-37
€222 (4£.2E~-33
1564212.2E-25
2313{2.3E~63
2@3313.58-23
27412 .2E-27
1134 (3.1E8-37
2341 |3 .0E-&3
€31e|3.1E-23
1144 |1.1E~27
1443 | 6.3E-23
1543 |4.1E-28
1712]3,28-23
1752 2.2E-28
£34213.2E-23
951€11.3E-35
735%[1.7E-37
11ei|4.2E-23
1313|1.3E~27
231G |5.1B-27
2351 |2.38-83
8317 | £.3E-37
8721 |3.3E-28
2325)1.CE-27
Z31£|9.1E-23
124312.58-23
1515(5.1E-37
1723(3.7E~23
1221|7.2E-25
139g7|8.3E~23

L.86%-235
1.58-£5
5,78-23
L.7F-€3
3.7E-25
3.0E-25%
1.1F-25
1.1E-33
2.1E-253
2.3¥-28
1.35-25
5.4F-85
L.3E-253
L.JE-25
2.258-28
1.2E-85
l1.2E-%¢
3.4E-25
1.3E~-25
3.4E-33
3.8E~28
2.5E-28
2.58-23
2.3E-353
1.5E-38
Z.1E-85
1.3E-23
1.9E-¢5
2.3E-25
7.98-¢5
3.55-85
3.3E-23
3.1E-25
5.3E~23
2,LE-25
5.4E-25
2.4E-£5
2.8F~25
2.5F-35
£.3E-38
5.7FE-385
1.3F-23
1.2E8-25

2.2E-35

2123
2241
€e15
2315
23ee
GE17
1111
2332
2142
feas
2311
2503
2311
3337
711
2312
16351
2313
2853
2747
1157
2343
2314
1143
1451
1535
L1715
1755

421
aole
2355
1lpa
1313
2321
2353
3354
g723
2314
£313
1245
1525
1735
1324
1283

2.25-£3
4.38-€7
3.58-€3
4£.3E-73
5.¢E-€3
£.3E-€3
3.56-¢2
1.7E-3=
5.2E~238
2.52-¢3
1.26-€3
1.78-87
1.398-38
3.38-32
2.3E-23
1.3E-28
5.7E~@85
2.2E-€3
2.5E~-83
5.4E-28
9.5E-23
R.3E~23
2.9E-28
3.7E-¢%3
1.2E-23
2.3E-p3
3.15-23
2.3E-33
1.¢8-23
2.8E-386
5.28-@3
2.2E-23
3.BE-23
1.2E~37
2.3E-33
1.45-27
2.7E-£3
1.,2E-83
1.5E-358
1.48-28
1.2E8-27
2.38-23
2.pE-@3
2.3E-03

1.20-25
7.7E-25
3,78-25
1.3E-25
2. 1E-25
2.1E-25
9.22-87
8.2E-37
1. LE=-75
L.15-¢5
2.5E-27
5,1E-26
3.5E~37
8.2E-27
1.1E-25
9.1E-37
5.3E-25
L.5E-85
1.5E-38
2.5E-36
2.5%-25
1.9E-26
1.7E-35

1.5E-25"

1.1E~75
1.56-85
1.4E-85
1.38-28
1.3E-25
2.2B8-25
2.38-25
2.28-35
2.2E-235
3.8E-98
1.3E-256
3.56-25
1.38-25
1.3E-28
1.35-286
1.3E-26
3.4E-25
1.58-28
1 .3E-35

1.5E-33

35
Dec 78




36
Dec 78

5491 ROTLIVIOH NQLSHIHEYD

Gog Ore CZE o0g oge a9e re 07z GoZ oar o9l opl pzr1 Qo1 cB 09 or 074 u]
= s W = =
! m | ) rd -
T m ) j !
T _ T L i - .m _ |
: 1 : :
1 1
_ v @ .0 BT I | |
_ T S ! _
e ! : - L | — !
i =7 J
, Lo c L
- : i T : i _ ] :
s h ~ U | ! _ ' :
A ® i Lo : . . 8 2 — !
] : N C H _ ®» ! J' . i M_ P
: S i : . “y : i I
_ _ : : _ P 1Y ‘ P
o~ - 2 . “ - AN
N\ : O~ Vi
N N ,“ _ P U e e S ] m
e D S S S S T L R
b “ i 7 g _“ i _ ] 1 _ =T wh“ll“u' _ b
8.6] AON S| 0c ge 243 | S Ol

SL91 NOI LV.LOY NOLONIJIVD

SdVIN DILJONAS Y0£80T WNI'TdH

AHOLIVAHISE0 TWNQILYN Mv3d L1iA



37
Dec 78

9291 NCILVIOY KOLSNIUUV

08 0% a4 274 0

e ol

asz are 0Ze coz aer oSt a4} ozr1
: It
I
i

T 3 T | ]

8461 28@ G)

9L91 NOILV.ILOY NOLONIYIVD

SdAVI DILJONAS Y0£80T WNI'TIH

0¢ 6.6l uor | S

AHOLVAHISEC TVNOILYN Mv3d LLIX



38
Dec 78

North
Pole

POSITION ANGLE ON LIMB (DEGREES)

South
Pole

West Limb

+90

+70

+50

+30

+10

~10

=30

-50

~-70

-90

-110

-130

-150

-170

+170

+150

+130

+110

+90

CORONAL HOLES

Helium D3 Chromosphere at Solar Limb

DECEMBER 1978

Big Bear Solar Observatory
OBSERVATIONS OF D3 CHROMOSPHERE AT SOLAR LIMB

' L L * L] L L] L ¥ ¥ ¥ L]

30 28 26 24 22 20 18 16 14 12 15 & 6 4
DATE (December 1978)
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SOLAR WIND Dec 78
Interplanetary Scintillations
DECEMBER 1978
DAY | 3c48 3Ci144 3¢147 acist 3C237 3c273 3ca298 30459
VEL ERR |VEL ERR |VEL ERR |VEL ERR |VEL ERR |VEL ERR |VEL ERR |VEL ERR
1 546 56 204 20 |276 3 |312 4 {479 &
2 | 498 21 274 5 |250 3 |299 4 |434 4
3 | 509 54 281 8 (244 3 |2B& 3 (401 26
4 | 422 29 2p6 15 {285 2 | 281 3
5 | 313 3 320 S5 1305 3 |461 30
& 363 4 |30& 4 |493 54
7 | 360 33 335 5 [312 9 ;
] 308 & [318 S
? 314 21
10 238 44
11 272 27 | 311 3 |B02 S0
12 318 14 [36% 9
13 | 407 7 2Rz 20 (261 3(3/8 3 la3s 13
14 | 355 7 395 3 (353 3 |397 7 594 &
15 | 431 9 449 31 |311 4 | 423 4 [456 15
14 377 1t |372 3 |32 3 |623 10
17 | 394 5 362 11 (298 4 | 315 3
18 | 422 14 350 4 327 3 |385 4
19 | 456 30 398 11 |343 7 |313 4
20 | 309 18 562 53 (330 27 | 365 4
21 448 &9 391 73 |324 27 |386 8B,
pee 367 & (289 40 [ 3bsT 9 | 694 13
23 494 40 | 377 12 |s518 37
24 | 382 46 391 47 | 350 7 |&28 22
25 | 436 21 351 7 (332 31470 15
26 532 15 402 & |313 & | 310 2
27 | 417 47 233 8 [320 4 | 358 12
28 533 18 273 3 |353 11 |&00 130
29 | 543 4 316 3 |317 3
an | 520 25
a1 347 89 (394 24 | 296 13
DECEMBER S 15 25
UT LAT DIST DLOM UT LAT DIST DLON UT LAT DIST DLON
3c48 5 4. 1.23 -8 4, 3, 1.21 -9 4. 4. 1.17 -11.
3C144 9. 0. 1.30 2. 8 ~1. 1.30 -0. 7. ~2. 1.30 -2
3C147 8. 5. 1.27 3. 7. 4. 1.28 1. 7. 3. 1.27 -1,
3C161 10, ~7. 1.25 4, 10. -7. 1.26 2. ® -8, 1.27 -0
30237 14, ~2. 1.11 19, 13. -3. 1.15% 14. 12, -4, 1.19 12,
3CR73 16, 0. 0.93 22 ‘15, ~-1. 0.98 17. 14, -2, 1.03 17
3Cc298 18. 13 0.73 41, 17. 7. 0.83 33. i6. 3. 0.91 24
3C459 2. 4. 1.08 -15, 2. 3. 1.03 -16. 1. 2 0.98 -17.
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BOULDER GEOMAGNETIC SUBSTORM LOG Dec 78
DECEMBER 1978
ONSET ONSET
DATE TIME DIR COMMENTS DATE TIME DIR COMMENTS
0 0805 = center Moderate SS 21 0315 East Weak SS., beginning of unsettled condi-
1020 West 1st of double onset $S tions lasting through 1400 UT.
1190 Hest 2nd of double onset S5, moderate 0715 Hest Weak SS
02 Quiet day 09410 West Weak S5
03 Quiet day 1125 Hest Weak SS
0§ 0740 West Weak SS 22 0230 East
1100 West 0340 East
1610 STow cnset SS 0400 East
05 Minor perturbations, no distinctive 5§ 0420 East
06 Quiet day 0838 West
07 Quiet day 1100 West Strong SS
08 1045 Hest Weak S5 1155 West
09 Quiet day 1250 West
10 0935 Weak SS, Sachs Harbour to Inuvik; 1440
atherwise quiet day 1830
11 Quiet day 23 0120 East Weak SS
12 1015 Hest Weak §S 0655 West 1st of double onset
1310 Weak S5, slow onset 0730 West 2nd of double onset
13 0140-08C0 UT, unsettled period no 24 0545 = center Weak 5§
distinctive SS onset 1050 Wesi
14 (128 SSC-brief Magstorm through 1500 UT. 25 0735 = center 1st of mulitiple onset
15 0350 = center Strong Substorm near Boulder 0805 = center 2nd of multiple onset
0750 West Centered between Fort Smith and Fort 0840 West 3rd of multiple onset
Simpson 1055 West
0850 West 1210 Positive impulse H-Component low
1115 West 1st of double onset latitude stations
1155 Yest Znd of double onset 1245 West 1st of multiple onset
1445 1325 West 2nd of multiple onset
16 0335 East 1st of double onset 1400 West 3rd of multiple onset
0410 East 2nd of double onset 26 0700-1700 UT, unsettled field
0845 West 0730 = center
0955 West 27 0425 East
1700 Slow onset 1240 West 1st of doubie onset
17 Minor perturbations, no significant 1310 West 2nd of double onset
SS activity 28 0315 East
18 0450 Sharp negative impulse H-Component all 1550 Slow onset
mid and Tow latitude stations 1725 Slow onset
0720 = center Strong S5, beginning of Magstorm 29 1630 Strong 58 :
conditions lasting through 2100 UT, 30 Field disturbed throughout day
1145 Very strong SS 0250 Strong negative H-Component
19 Q350 East excursion at mid and low latitude
0500 East stations. Auroral stations quiet.
0850 West 0345 East
1305 West Very strong S5 0425 East
20 0125 East 1005 West
0425 Beginning of Magsterm conditions lasting 1260 West
through 1700 UT. 1300 West
0900 West Strong $5 1450
1145 West Strong 55 1825 Slow onset
1400 : 31 No data-computer malfunction
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SGD 413 Part I (Prompt)
NOVEMBER 1978 DATA
Contents
Page

Daily Solar Activity Center

Ho. Synoptic Chart 46=47

X-ray, Magnetograms, Calcium Plages, Hu Filtergrams,

Sunspots, Corona and 2 cm and 8.6 mm Spectroheliograms 48~-107
Individual Regions of Solar Activity 108-116
Daily Calcium Indices ile

Sudden Ionospheric Disturbances
Table of Events 117-118
Solar X-ray Radiation
Solrad 11 119-133
Solar Radio Waves i
Spectral Observations 134~146
Selected Events by Radioheliograph 147-148
Cosmic Rays
Neutron Monitors Daily Values 149
Chart of Variations 150~151
Geomagnetic Indices
Table of Indices Kp, Kn, Ks, Km, Cp, Ap, aa 152
12-Month Table of Daily Averages Ap 153
Chart of Kp by Bartels 27-day Rotation 154
Chart of Dst by Bartels Rotation 155
Equatorial Indices Dst 156
Principal Magnetic Storms 157
Sudden Commencements and Solar Flare Effects 158

Radio Propagation Indices
Quality Indices on Paths to Germany 159
Transmission Frequency Ranges - North Atlantic Path 160-161
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144 1100
144 1000
141 1000
141 700

CMP DATE
PLAGE ODATA
L AREA
149 600
149 800
149 600
148 600
149 600
151 600
150 1000
151 1400
152 1600
152 1600
150 1700
151 1800
CMP DATE
PLAGE DATA
L AREA
142 108
141 100
141 100

NOVEMBER 1978

243

INT
240
1.5
2.0
2.0
2.0
200
1.5
1.5
1.5
1.5
1.5
1.0

2,3

z

NN NN NN
coooooogyy

e s 0 5 8 * 8 5 @

W
s o
oo

2.0

3.0

INT
1.5
1.5
1.0

RETURN OF REGICN 15570

MW NO. LAT
20280 Siy
20280 S13
20280 S13
20280 S$13
20286 S12

Si3

Si2
20280 Si5
20286 S11
20230 Si4
20286 Sit
20295 Si2
20280 Sik
20286 S11
20295 Si1

S12

S15

S13

516

20280 Si4

RETURN OF REGIONS 15576 AND 15577 -

CMD
E75
E63
ES3
E40
E51

W03
El12
Wi3
Wo3
W2s
Wi7
W33
Hoel
W31
Wu9
W46
W54
W56
W67
W78

MW NO. LAT CMD
20281 N28 EB85
20281 N29 E75
20281 N29 ES57
20281 N29 Eb44
20292 N27 EO4
N26 W11

RETURN OF

MW NO. LAT CMD
Nig WOl

20291 N13 W17
20291 N13 W30
20296 N12 W15
20291 N14 Wus
MW NO. LAT CMOD

SUNSPOT

L
163
156
159
158
147

157
147
156
148
164
158
148
166

156

SUNSPOT

L
153
149
155
154

140

REGION 15569

SUNSPOT

L

161
161
146
162

SUNSPOT

L

DATA

MAG.
(BF)
(AP)
(AP)
(BP)
(G-}

(AP

(B
(AP)
3P
« 8
(AP)
(AP)
(B)

AP

DATA

MAG.
AP
(AP)
(AP)
(AP)

DATA

MAG.

«B
« B)
(AP)
(8

DATA

MAG.

H
3
3
3
4
2

NN WS &

H

N W WS

H STA AREA CNT CLASS

ROTATION 3
STA AREA CNT CLASS
8 S50 4 CSO
8 100 15 DAI
8 80 6 CSO
B 100 11 DAO
B 60 1 HSX
B 50 15 DSO
] 30 9 CRO
B 50 1 HSX
] 40 3 HSX
8 186 3 BXO
8 20 4 HRX
] 20 1 HRX
8 40 1 AXX
B 50 1 HSX
8 20 1 HSX

ROTATION 2

STA AREA CNT CLASS

w W

STA AREA CNT CLASS

GCDODWD

20 & CRO
10 1 AXX
ROTATION 2

39
70
70
10
20

CRO
DAL
DRO
AXX
CRO
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REGIONS OF SOLAR ACTIVITY Nov 78
NOVEMBER 1978

MCHATH REGION 156548 CMP DATE 3.3
CALCIUM PLAGE DATA SUNSPOT DATA
YR ®O DA HC NO., LAT CHD L AREA INT MK 0. LAT CHD i HAG. H STA AREA CNT CLASS
T8 11 8 15650 NS H7Y 136 140 1.8
MCHATH REGION 15636 CHP DATE hae2
CALGIUM PLAGE DATA SUNSPOT DATA
YR HO DA MG NO. LAT GCHD L AREA INT MW HC. LAT CMD L MAG. H STA AREA CNT CLASS
78 10 30 15636 NO7 EBS 120 100 2.0 :
78 10 31 15636 NO 7 E52 121 300 2z.0
78 11 i 15636 NO7 E37 122 308 L.5 NO& E33 8 10 1 HRX
78 11 2 15636 NQ7 E22 123 100 1.0
78 11 3 15636 NOT EgB 124 130 1.9
78 11 L) 15636 NOT W4 123 300 1.5
78 1t 5 15636 NO7 W13 123 200 1.8
HCHATH REGION 15635 GHP DATE La7 RETURN OF REGION 15582 ROTATION 2
GALCIUM PLAGE DATA SUNEPOT DATA

YR MO DA HC HO. LAT CHD L AREA  INT MW NO, LAT GMD L MAG., H STA AREA CNT CLASS
78 10 29 15635 522 ET9 113 1800 2.5 202a7 S22 E71 127y {B)y 2

74 10 30 15635 524 ET4 115 4000 2.5

78 10 31 158635 524 E58 1138 4700 3.0

78 11 i 15635 524 E45 114 5600 3.5 S24 E37 8 210 14 EAI
78 11 2 15635 S24 E31 114 6300 4.0 20287 s20 £19 125 (8Y) & B 180 24 DAl
78 11 15635 20293 523 E23 iie (BYY 3 8 260 33 FAI
78 11 3 15635 524 E17 115 B580 3.5 20287 320 EO06 125 (8Y) S B 250 23 OKI
78 11 15635 20293 524 EL7 114 (BY) 3 8 280 59 FSI
78 11 4 15635 524 E02 117 65800 3.9 202487 519 Wil 127 (BY) & B 1uc 10 DSI
78 td 15635 20293 S24 ko2 11 { B} 3 8 90 31 FSI
74 1t 5 15635 523 HiD 115 6500 3.0 $49 Hzz B 206 15 DAI
78 11 15635 525 M1l B 70 2y ¥3I
78 1t 6 15635 525 W23 B 80 8  8Xo
78 14 15635 519 HiIs B 170 7 DAl
78 11 7 15635 524 W36 115 6600 3.0 20287 519 W47 25 B8y 3 B 120 14 DSI
e 11 15635 S24 H35 B 39 5 BXQ
e 11 [} 15635 S26 W50 116 7000 3.0 20287 512 W58 Lz3 (8 1 8B 50 5 BXI
78 11 15635 20303 S24 Wu5 110 {AF} 2
78 13 9 15635 525 #e? 115 7000 3.0 20305 526 W58 109 AF 3
T8 11 10 15635 526 HTS 115 S500 3.0 526 HTS H 30 2 8x0
78 11 11 15635 526 HE8 114 2460 1.0
MGMATH REGION 15645 CHMP DATE Bl
CALCIUM PLAGE DATA SUNSPOT DATA
YR HO QA MG NO. LAT CHOD L AREA INT MW NO. LAT GHD L MAG. H STA AREA CUNT {LASS
78 11 5 15645 $21 Ei1 94 400 2.9 522 ED9 8 10 3 BAD
78 11 B 15645 521 HOZ B 80 8 BXI
78 1t 7 15645 522 WIS 94 1008 2.5 20299 522 W17 95 ( BY 3 B 70 7 CRO
78 11 8 15645 522 W28 EL 1900 2.5 20299 $23 W29 94 tAPY 2 B 40 Z G50
75 11 9 15645 S23 HWuLo 93 909 2.5
78 11 1D 15645 523 WS3 93 900 2.5
78 11 11 15645 523 W66 9z 500 1.5
MCMATH REGION 15656 CHMP DATE 7.2
CALGIUH PLAGE DATA SUNSPOT DATA
YR MO Da MG NO. LAT CMD L AREA  INT MW NC. LAT GMD L HAG. H STA AREA ONT LLASS
74 11 11 15656 N24 W58 84 100 1.5
MCHATH REGION 15641 CHP DATE 7+9
CALCIUM PLAGE DATA SUNSPOT DATA
YR MO DA HC NO. LAT CMD L AREA INT MH NO. LAT CHD L MAG. H STA AREA CNT CLASS
78 11 2 15641 513 E7D 75 200 3.5 28294 St3 EBS 79 tAPY 3 B 20 3 Cso
78 1l 3 15641 513 E%6 76 1300 3.5 20294 $t2 ESS5 76 (8 4 B 240 18 DSE
78 i & 15641 S13 E42 77 2008 3.5 20294 512 £39 78 (B 5 B 720 2i EHI
78 11 5 15641 5313 E248 7 3000 3.0 S12 E25 8 653 26 EHO
Te 1t 2] 15641 511 Ef2 B 7?40 16 FKI
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MCHMATH REGION 15641

YR
78
Ig:]
78
78
T8
78
78
78

MCMATH REGIQN

YR
78
78

MCMATH REGION

YR
78
78
75
78

78
768
78
78

MGHATH REGION

YR
78
78
78
73
78
T8
78
78
78
78
78

HCHATH REGION

¥R
78
T8
78
78
78
78
78
78
78
78
78
78
78
78
78

MO
11
11
11
11
11
11
11
11

HQ
11
i1

Ho
11
i1
11
11
11
i1
11
i1
11

MO
11
11
11
11
11

i1
11

i1
11

HO
11
11
11
11
i 33
11
11
i1
11
11
i1
11
11
11
11

oA

1t
11
12
13
15

0a
10
11

(=
OO SN WY B

-

NP W

©

11
11
13
14
15
i6

MG MNOG.
15641
15641
15641
15641
15641
15641
15641
15641

15655

MC NO.
155653%
15655

15639

MG NO.
15639
1%639
15639
15639
15639
15639
15639
15639
15639

15642

MG NO.
15642
15642
15642
15642
15642
15642
15642
15642
15642
15642
15642

15643

MG NO.
L5643
156643
15643
15643
15643
15643
15643
15643
15643
15643
15643
15643
15643
15643
15643

(GONT)

CALGCIUM

LAY
813
513
Sit
514
Siy4

S12

GALGIUM

Lar
H19
N19

CALCTUHM

LaT
N37
N37
N37
N38
N3B
3B
N37
N37
N3B

CALGIUM

LAT
521
522
sez2
s22
522
522
s22
523
5e2
522
523

CALGIUM

LAT
N7
Nig
HiB

N12
NZOo
N2 O
N2D
19
N20

N18
N20

CMA
EQL
Hip
W23
H36
W51

Waa

CHMD
H3D
Hil

GMD
E73
EGD
E47
£37
Fi13
Egz
HLQ
WE3Z
Wiy

CHD
E82
E72
ES2Z
€28
£l5
Eg2
Hik
HZh
HGT
W7z
HB2

CHD
E87
E80
EB2

£E38
£26
E13
Wil
W15
H6Q

W75
HWB5

REGIONS OF SOLAR ACTIVITY
NOVEMBER 1978

GMP DATE
PLAGE DATA
L AREA
75 3400
7% 3600
75 w000
76 6000
7 4800
75 500

CHP DATE
PLAGE DATA
L AREA
70 140
70 104

GHP DATE
PLLAGE DATA
L AREA
72 600
7e 600
72 840
73 880
1) 608
64 400
63 346
63 308
b3 400
CMP DATE
PLAGE DATA
L AREA
1] Z00
47 1z4g0
53 1840
51 1900
51 2200
51 2200
S 2000
52 2100
45 2000
43 1700
&b BOO
CHP DATE
PLAGE DATA
L AREA
45 80¢
23 3009
43 3500
41 4500
L34 L5008
40 4340
L1 4300
41 4400
[} 4100
46 2roe
o7 2160

7+ 9

INT
3.8
3.5
345
3.5
3.5

Ba3

8.5

INT
1.0
1.0
1.5
1.0
1.5
1.5
1.0
1.0
1.3

9.7

INT
1.0
2.0
205
245
245
2.5
2.0
20
Zelt
2.0
1.0

10.5

INT
2.0
345
3.5

MR NO,
20294
20294
20294

MK NO.

MR NO.

MH NO.

20304
20304

MH NOD.
20297
20297

20297
20300
20297
20300
20297

zozat
25297

LAT
511
S11
512
5te2
512
512
515

LAT
N24

CHD
Wil
W13
W28
Hes
LEY]
W58
W79

GMD
LELS

RETURN OF

LAT

N24

CMO

LEL]

RETURN QF

LAT

518
319

CHD

Eezz
EOS

RETURN OF

LAT
Ni7
Nig
N1i7
Ni9
Ni7
HiB
N18
N20
N2 §
N19
N19
N13
N18
N20
N2i

CMD
ESO
E&8
E62
E4uB
E29
E&41
E17
E27
E07
ED4
HOB
HL9
W63
W74
H63

SUNSPDT
L
79

78
79

SUNSPOT

L

REGEON
SUNSPOT

L

REGION
SUNSPOT

L

43
46

REGION
SUNSPOT

L
51
49

49
37
48
38
44

50
48

DATA
HAG.
{8

18Y)
{8y}

DATA

HAG.

15589
DATA

MAG.

15587
DATA

HAG.

{ B
(AP}

155893
DATA

MAG,
AP
{EP)

1§:13]
(AP}
(BY}
(AP
{8P}

{BP}
BP

H STA AREA CNT CLASS
4 B &30 32 EKI
4 B 730 31 FKI
& B 790 39 FKI
H &B70 &40 FKT
H 878 35 FKC
# 940 24 FKI
B8 u60 ti FKI
H STA AREA CNT CLASS
H 10 1 AXX
ROTATION 3
H STA AREA CNT CLASS

ROTATIONS 3 AND &

H STA AREA CNT CLASS

2
2

£ W [ Y =4

oo

wr

Mo mmD A

B
8

PO DI ITRO®

=

24 L BXO
10 1 AXX
ROTATIGON

3

AREA CNT CLASS

250
w70
560
4690
390

530

3¢
560
460
400
640
620
240

10

Z
3
3
3
1%

17
1
17
27
29
15
11
H
1

HHX
CHO
FHO
EHO
FHO

DHI
HSX
EHI
EHT
EHI
EKI
EHI
ESD
HRX
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\ Nov 78
REGIONS OF SQLAR ACTIVITY
NOVEMBER 1978
MCHMATH REGION 15646 CMP DATE 11.6 RETURN OF PART OF REGION 15591 ROTATION 2
CALCIUM PLAGE DATA SUNSPOT DATA
YR MO DA MC NO. LAY CMD L AREA INT HH NO. LAY CcHMD L MAG. H STA AREA GNT CLASS
76 11 5  15BL6 S29 €78 27 508 1.0
78 11 7 15646 520 ES2 26 700 2.0
78 11 8 15646 S2g E4d 26 5080 1.5
78 ti g 15646  S20 E27 26 500 1.5
76 11 19 15646 520 Ei4 26 400 L.
78 11 11 15646 520 EO0 26 300 1.0
HGMATH REGION 15648 CHP OATE 12.0
CALCIUM PLAGE DATA SUNSPOT [DATA
YR MO DA  HMC NO. LAT CMD L AREA INT MH #0. LAT CHD L HAG. H $TA AREA CNT CLASS
78 1t 7 15648  N17 €60 19 200 1.0
78 1t 8 15648 N17 E48 18 300 1.0
78 11 9  i5B48 N17 E34 19 200 1.9
78 11 10 15648 NE7 El9 21 100 1.0
MCMATH REGION 15647 CMP DATE 13.2 RETURN OF PART OF REGION 15561 ROTATION 2
CALCTUM PLAGE DATA SUNSPOT DATA
YR MO DA MC NO. LAT CHD L AREA INT MW NO. LAT CMD L MAG. H STA AREA CNT CLASS
T8 11 7 15647 523 €74 5 2500 2.5 20301 522 E68 16 (AP) 3 8 1zZ0 2 Cs0
78 11 8 15647  $24 E62 4 2800 2.0 20301 $19 E54 11 (AP} 4 B 130 1 HHX
78 11 9 15647  S24 £50 3 2160 2.0 20301 S21 E43 & (APY 4 B 470 1 HHX
78 11 10 15647 S24 E37 3 2100 Z.% 520 £aQ M 110 1 HSX
78 11 41 15647 524 E24% F4 1700 2.0 Sz0 E28 Mo 110 11 HSX
78 11 12 15647 S20 E13 M 140 1 HSX
78 11 13 15647 S20 WD9 8 160 1 HHX
78 11 14 15B47  S23 W1B & 2080 2.%  2030% S21 W22 9 (8P & M 18 3 (S0
78 1f 15 45647  S23 W34 5 1800 2.5 20301 S21 W34 8 (AP} & B 190 1 HHX
78 11 16 15847  S23 W44 6 1600 2.5 28361 321 W47 8 tAPY & B 200 4 CHO
78 11 17 15647  S23 WeD [ 1380 2.5 20301  S21 W59 6 (APY 4 B 260 S5 HKX
78 11 18 15647 20301 S22 W72 & (AP} & B 200 S5 KKX
MCMATH REGION 15650 CMP DATE 13.2
CALCIUM PLAGE DATA SUNSPOT DATA
YR MO BA  MC NG. LAT CMD L AREA INT MH MO. LAT GMD L MAG. H STA AREA CNT GLASS
78 11 14 15660 N25 W19 7 500 2.0 20306  N24 Hi7 4 AP 3 H 16t AXX
78 it 15  15660D N25 H36 7 408 2.0
78 11 4% 15660 N25 Hue 8 400 2.0
78 11 17 15660 NZ25 H62 B 300 t.5
MCMATH REGION 15649 CHMP DATE 14,3
CALCIUM PLAGE DATA SUNSPOT DATA
YR MO BA  HC NO. LAT GHMD L AREA INT MW NO., LAT CHO L MAGs H STA AREA CNT CLASS
78 11 07 15649 20302 N30 €83 356 AP 3 B 18 1 AMX
78 11 08 15649 20302 N32 ETH 356 (AP} I B 20 1 HRX
78 11 89 15649 N31 £63 351 200 2.0 20392  N29 ES6 356 AP} 4 B 20 1 HRX
HMGHATH REGION 15651 CHMP DATE 14,5
CALCIUM PLAGE DBATA SUNSPOT DATS
YR MO DA MO NO«. LAT CHMD L AREA INT HH NO. LAT GHMD L MAG. H STA AREA CNT CLASS
78 11 8  15B51 Nz4 EB0 347 700 2.0
78 1t 9 15651 N24 EB7 347 400 2,0
78 11 10 15651 NZ4 ESL 350 300 2.5

78 11 14 15651 NZ4 E38 349 600 2.5

78 11 14 15651 N25 Wiz 350 1640 2.0 20307 NZ2&4 Wo3 38 (B 4 M 81 T 050
73 11 15 15651 NZ4 Hig 349 14080 2.5 20307 N2& Hip 350 € BY 3 B 140 18 DAI
78 11 1% 156%1 N2&4 W27t 3439 1688 3.0 20347 N2L W28 349 (BY &4 B 130 1t OAI
78 11 17 15651 N24 Woh 348 1608 3.0 20307 NZ23 Haz 349 (B & B 120 11 CAD
78 11 18 15651 20347 NZ2 HE3 347 {BP) & B 200 14 EAD
78 11 15651 28316 NZ2 HLb 30 (B} 3

78 11 19 £5651 NE24 WBS 347 1600 3.0 20307 N2Z2 W69 350 {AP) & B 120 4 GAO
78 i1 15651 20316 NZz2 HWB0 L SR < § B

78 11 20 15651 N2y W78 R 120 3 G50
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MCHATH REGION 15671

YR
78
78
78
78

MGHATH REGION

YR
78
78
78
78
78
78
T8

o
i1
11
11
i1

HC
11
11
11
11
11
11
11

oa
16
17
i8
19

DA
10
11
14
15
16
i7
19

MCHATH REGION

YR
78
78
T8

HO
11
b33
11

oa

10
11

HCHATH REGION

¥R MG
78 11
78 11
78 1t
78 11
78 11
78 11
78 11
78 11
78 11
78 1t
78 11
MCHATH

YR O
7 11
78 11
78 11
78 1t

a4

10
11
12
14
15
16
17
18
14
20

REGION

A
15
16
17
19

MGHATH REGICN

YR
78
78
78
T8
78
78

78
78

78
78

Ha
11
11
11
11
11
11
11
1
11
11
11
11

DA

10
i1
i3
14
15
16
17
13

21
22

HMC NO.
15671
15671
15671
156741

15657

HL HO,
15657
15657
15657
15657
15657
15657
15657

15652

MC NO.
19652
15652
15652

15654

MG NO.
15654
15654
15654
15654
15654
15654
15654
15654
15654
15654
15654

15665

MG NO.
15669
15665
15685
15665

15653

MG NO,.
15653
15653
15653
15653
15653
15653
15653
15653
15653
15653
15653
15653

CALCIUN

LAT
Si7
S17

St7

CALCTIUH

LAT
8§31
S31
532
531
531
8§31
331

CALCIUM

LAT
N1G
Nig
N1 4

CALCIUN

LAT
s20
520
s20

518
St8
518
Si8

518

CALCIUM

LAT
Nii
Nii
Nii
Ni3

CALCIUH

LAT
N34
N3T
N37

N38
N3
N39
N3g
NuD

CHD
Hz2
Wis

Het

CHD
EGh
E50Q
EL10
HOS
HiS
W34
HEL

CHD
F&8
ET2
EGS

CHD
E86
E73
ESE

EAS
HOL
HiZ
HZ2g

H5 D

GHE
EQ1
HOS
W25
H510

cHo
ES8
E74
ES7

EL7
E02
w07
W23
H4 L

REGIONS OF SOLAR ACTIVITY

CHP DATE
PLAGE DATA
L AREA
346 130
343 1200
343 700

CHP DATE
PLAGE DATA
L AREA
335 200
337 250
338 200
236 1080
337 108
334 100
333 200

CHP DATE
PLAGE DATA
L AREA
326 300
329 508
332 200
CHP DATE
PLAGE DATA
L AREA
328 900
323 1100
331 1300
333 1300
I3z 1008
334 600
333 700
332 1000
CMP DATE
PLAGE DATA
L AREA
330 200
331 300
329 504
332 8g0
CMP DATE
PLAGE DATA
L AREA
326 300
327 600
330 900
331 8a0
329 600
329 500
327 700
326 1700

NOVEMBER 1378

14,9

MY NO.
20319
20319
20310
20310

1%.4

INT
1.0
1.8
1.0
1.0
1.5
1.%
1.0

MW NO.

15.8

INT
ta
1.5
1.0

MH N0,

15.8

MW NO.

20308
2G312

20317
Ze3L7

15.%

INT
2.0
25
25
2.1

HH ND.

20311
2031t

t6.0

MW NO.

20319
20319

LAT
518
S17
517
517

CHD
Kze
H37
H53
LT

SUHSPOT

L
343
3kt
347
347

DATA

HAG .

B
(BP}
(AP)
(AP}

RETURN OF REGION 15601

LAT

oMo

SUNSPOT

L

DATA

MAG.

RETURN OF REGION 15617

LAT

Lat

S$19
518

518
s517
s148
St9
S17

LAT
N1D
Nig2
N10

GHD

CMD

E47
Ei4

H13
w27
H37
Wa?7
HBD

CHD
E0S
W9
HZ4

RETURM OF

LAT

N39

H39
N3s
N38
N38

CHD

E35

W41
H51
W70
waz

SUNSPOT

L

SUNSPOT

L

333
334

331
3z8

SUNSPOT
L

338
331

REGION
SUNSPOT

L

22
319

DATA

HAG,

DATA

MAG,

(AP}

{AP)

-

DATA

HAGS

AP}
(AP}

15592
DATA

HAG.

(B8P}
(P10

H STA AREA GNT CLASS
1 8 10 2 BX0
3 B 50 8 CRO
31 B 20 2 AXX
3
ROTATION 3
H STA AREA CNT CLASS
ROTATION 2
H STA AREA CNT GLASS

H STA AREA ONT

[ 10 3
zZ M 0 1
1 8 10 1

B 20 3
3 B 40 5
2

R 10 i
H STA BAREA CNT

B i0 6
2 B 21 4
3 B 30 &

CLASS

BX0Q
AXX

AXX
BXQ
BX0

AXX

CLASS
BXO
CRO
8x0

ROTATIONS 3 AND i

H STA AREA CNT

B 20 3
4 B 51 2
3 R 90 14
8 100 S
B &0 3

CLASS

GCRO
Gso
Cso
Cso




MCHMATH REGION 15659

YR
78

MCHATH REGION

YR
78
78

MCMATH REGION

YR
78
78
78
78
78

MCMATH REGION

YR
78
78
78
78
78
78

MGHATH REGION

TR
78
78
78
78
78

MCMATH REGICHN

YR
78
78
78
78
78
78

MCMATH REGION

¥R
78
78

T8
78
78
78
78

KO
11

HG
11
1

Mo

11

i1
11
11
11
i1

K0
11
i1
11
i1
11

MO
11
11
11
11
11
1

MO
11
11
11
i1
11
11
11
11

DA
1t

DA
15
16

DA
14
15
16
17
19

Da
it
14
15
16
17
19

oA
34
15
16
17
19

DA
15
i6
17
13
19
20
2i
25

HC NO.
15659

15666

“C NO.
15666
15666

15661

MG NO.
15661
15661
15661
15661
156614

15658

HC NO.
15658
15658
15658
15658
15658
15658

15662

MG NO.
156562
15662
15662
15662
15662

15663

MG NO.
156563
156563
15663
15663
15663
156563

15668

MC NO.
15668
15668
15668
15668
15668
15668
15668
15668

CALCIUM

LAT
NOQ

GALCIUM

LAT
N27
N27

CALCIUM

LAT
N34
N34
N34
N34
N34

CALGTUM

LAT
527
827
527
527
527
327

GALGIUM

LAT
N1G
N16
NiB
Ni6
NLG

CALCIUM

LAT
N17
HiB
Ni7
N17
N17
N17

CALCIUY

LAT
520
s21
s22

522

524

CHD
£610

CMD
E19
EDAQ

CHD
E42
E2s
F17
E0D
H21i

oMo
E84
gul
£30
£20
E04
W8

CHMD
EG1
E35
E25
EQ8
H13

CHO
EBD
E6D
E49
£33
ENQ
W70

CMO
E70
E59
E43

E22

HG 8

REGIONS OF SOLAR ACTIVITY

CMP DATE
PLAGE  DATA
L AREA
327 200

CHP DATE
PLAGE [DATA
L AREA
312 100
313 1049

CHP DATE
PLAGE DATA
L AREA
386 240
346 108
305 20t
304 200
303 200
CMP DATE
PLAGE [DATA
L AREA
303 300
304 500
301 400
302 300
300 300
350 300
CHP DATE
PLAGE DATA
L AREA
297 509
296 500
297 600
296 500
295 500
CHP DATE
PLAGE DATA
L AREA
268 500
271 500
273 7049
271 700
273 500
273 500
CMP DATE
PLAGE DATA
L AREA
261 440
263 500
261 800
260 -3111]
261 700

16.2

INT
i.0

17.3

17.9

INT
2al
1.5
1.5
1.0
145

18.2

18,5

INT
2.1
145

15
2.8

20.3

21.2

INT
2.5
3.0
3.0

NOVEMBER 1578

MH O,

MW ND.

MH NO.

HMH NO.

HH HD.

Mt NO.
20309
20309
20309

MW NO.

20313
20313
20313
20313
20313

LAY

LAT

LAT

LAT

528

LAT

LAT
Ni4
NLY
Niy
N1%

LAT

523
522
824
S24
52%
S23

CHD

CHD

RETURN OF

CHMD

RETURN OF

CHD

E38

RETURN OF

CHD

CHMD
E72
ES9
E46
E31

CMD

ES7
EL3
E32
E1H
ED&G
W10

SUNSPOT

L

SUNSPOT

L

REGION 15599
SUNSPOT

L

REGION 15644
SUNSPOT

L

REGION 15613

SUNSPOT

L

SUNSPOT

L
275
275
275

SUNSPODT

L

264
264
262
265
264

DATA

MAG.

DATA

MAG.

DATA

HAG .

DATA

MAG.

DATA

HAG,

DATA

DATA

HAG.

B
{ B}
(-]
(4P}
tapmy

113
Nov 78

H STA AREA CNT CLASS

H STA AREA CNT CLASS

ROTATION 2

H STA AREA CNT CLASS

ROTATION 2

H STA AREA CNY CLASS

1

M1 2

BxX0

ROTATION 2

H STA AREA CNT CLASS

H
3
3
3

R R N Y]

STA AREA CNT
M 30 1

8 30 1

B 20 2

B 10 oz

STA AREA ONT

29
aq
30
20
10
20

WA mm R
[E I N RV R )

CLASS
HRX
HRX
HRX
AXX

CLASS

BXI
GRO
CRQ
HRX
BX0
axo0
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Nov 78

HCHATH REGION 15676

YR
78
78
Th

MCMATH REGION

YR
78
78
78
78
78

MCMATH REGION

YR
78
78
78
78
78
78
78
78
78
78
748
78
78
78

HCHATH REGION

YR
78
78
78
78

4]
78
78
78
T8
78
T8
78
78

MCMATH REGION

YR
78
78
7a
78

HCHATH REGICN

YR
78
T8

HO
11
11
11

MO

11
11
11
11

M0
11
11
11
11
1t
11
11
11
11
it
i1
11
11
11

M0
1
11
it
i1
11
11
11
11
it
i1
11
11
11
11

MO
11
11
11
11

MO
11
11

CONTD

DA
19
2k
21

DA
15
t6
17
18
19
20
21
22
23

25
26
27
28

DA
16
17

19
20
21
22
23
20
25
26
44
28
29

DA
17
19
25
28

04
17
13

MC NQ.
15676
15676
15676

15667

MG NO.
15667
15667
15667
15667
156567

15669

MC NO.
15669
15669
15669
15669
15669
15669
15669
15669
15669
156869
15669
15669
156569
15669

15670

MG NO.
15670
15670
15670
i5670
15670
156740
156720
15670
15670
15678
15670
15670
15670
15670

15672

MG NO.
15672
15672
15672
15672

15673

MG NOQ.
15673
15673

CALCEUH

LAT
530

CALGIUM

LAT
N35
N34
N34
N3y
N34

CALCIUM

LAT
516
516
516

Si6

S1ig

s18

GALCIUM

LAT
527
S27

527

527

827
528

CALGIUH

LAY
N2 &4
NZ5
NZB
N26&

GALGCIUM

LAT
N1%S

GHD
E24

CMD
E78
EBb
ES D
EZ8
HiQ

CHD
E85
ET6
Eb2

E39

Wy 2

H78

CHD
E85
ETE

E47

H31

W7L
HB3

cho
E8&
E6S
Hig
We o

CHO
E89

REGIONS OF SOLAR ACTIVITY
NOVEMBER 1378

CHMP DATE
PLAGE DATA
L AREA
258 140

CHMP DATE
PLAGE DATA
L AREA
253 500
2586 1300
254 1140
254 1000
252 300

CHMP DATE
PLAGE DATA
L AREAR
246 1200
246 35040
242 2700
243 1800
245 20006
239 1200
CHP DATE
PLAGE DATA
L AREA
237 q00
234 1300
235 1600
234 1400
232 1000
232 300
CMP DATE
PLAGE DATA
L AREA
218 640
217 700
221 500
221 608
CHMP DATE
PLAGE DATA
L AREA
215 400

T 21.4

INT
1.0

2149

INT
1.5
1.5
1.%
2.4
1.5

2244

1.5

23.2

INT
25
3.0

3.5

2ha?2

INT
1.5
1.5
241
1.9

2heS

INT
2.0

HH NO.

20320

MY NO.

HMH NO.

20314
20314
29314
24314
20314

20314
R0 322

HE ND.
20315
20315
203135
20315
20315

26315

20315
2031%
20315

MY NO.

LAT

531
530

CHD

EQ3
Hi6

RETURN OF

LAT

CHD

RETURN OF

LAT

517
518
518
sSi8
518
518
518
518
S12

S18
St8

CHO

E70
E59
ELB
£32
Ei9
E0B
Haa
Hz2
W23

LLA
HED

RETURN OF

LAY
sa7
527
528
528
523
se28
528
528
528

528
s28
530

RETURN

LAT

CHD
ET?
E&5
ER3
Eht
£28
EL L
02
Wi0
RZS

K48
K60
W73

SUNSPOT
L
260

REGION
SUNSPOT
L

REGION
SUNSPOT
L

2%1
248
248
249
249

250
251

REGION
SUNSPOT

L
244
242
244
250
240

238

237
235
235

DATA
HAG.

(AP}

15610
DATA

MAG.

15615
DATA
HMAG,

AP
{AP)
{AP}
LAP)
{BP)

AP}
{3

15634
DATA

HAG .
AP
tAP)
(AP}
LAP}
(AP}

(AR)

(AP)
(4P}
{AP)

H STA AREA CNT CLASS

2

R
8

10 2 AXX
10 1 AXX
ROTATION 3

H STA AREA CNT CLASS

ROTATION 2

H STA AREA CNT CLASS

4
[
[
4
I

N

i FFEEEFT

Sk

- =4 Do HDDD@

T OPADDDTA

po v 4

=

130 2 HSX
2540 3 HHX
142 2 HHX
134 2 HSX
230 6 CKO
180 10 CKO
140 9 0AI
S50 9 DAC
20 3 €50
it 2 BXo
10 2 BXD
ROTATION 2

AREA CNT CLASS

60 i HSX
130 5 030
120 1 HSX
ico i HSX
140 1 HSX
130 1 HBX
110 1 HSX
120 I HHX

aa i H

90 1 HSX

[4] 2 HSX
100 1 HSX

OF PARTS OF REGION 15619 ROTATIONS 3 AND &4

CMD

SUNSPOT

L

DATA

HAG,

H STA AREA CNT CLASS

RETURN OF PARTS OF REGION 15619 ROTATIONS 3 AND &

MH NO.

20318

LAT

Ni4

GHD
E78

SUNSPOT
L

216

DATA
HAG.

tAFY

H STA AREA CNT CLASS

a8

10 1 AXX




HCMATH REGION 158673

¥R
78
78
78
78
78
78
T8

HCHATH REGION

MCMATH REGION

YR
78
78
78
e

HCHATH REGION

YR
78

78
78
78
4]
T8

HCHATH REGIONM

¥R
78
7a

MCHMATH REGION

YR
78
78
78
Ta
7a
78
78
78
78
78

HQ
11
11
11
11
11
11
11

Mo
11
1
1t
11
11
11
11
11
11

MO
12
12
12
12

HO
11
11
11
11

11
12

Mo
12
12

Mo
i1
11
11
i1
11
i1
11
12
12
12

DA
19
20
25
27
28
29
30

oA
19
20
25
[43
22
26
28
29
3t

A
01
0z
03
0y

DA
04
a5

oA
23
2%
26
27
28
29
39
3
22
3

MG NQ.
15873
158673
15673
15673
15673
15673
15673

15677

HC NO.
15677
15677
15677
15677
15677
15677
15677
15677
15677

15692

MG NO.
15692
15692
15692
15692

15678

MC NO.
15678
15678
15678
15678
15678
15678
15678

15693

MC NO.
15693
15683

15679

MC NG
15679
15679
15679
15679
15679
15679
15679
15679
15679
15679

{GCONT)

CALCIUM

LAT
NiG

N1&
NLT

N14
Nig

CALCIUM

LAT
S20

s240

s20
s20
s240

GALCTUM

LAT

827

CALCIUH

LAT
5t3

513
ik
Sty
S15

CALCIUM

LAT
$10
S1i1

CALCIUM

LAT
NL15
NLS

Ni%
N1S5

CHD
571

Wia
Wsh

HES
W??

CHD
£68

EO09

W30
WE b
W57

CHO

W72

cHo
£35

HOS
W16
W28
Has

CHBG
HEE
W79

|+, 11]
E33
Wa3

HiG
W29

REGIONS OF SOLAR ACTIVITY
NOVEMBER 1973

GHP DATE
PLAGE UATA
L AREA
211 1540
217 300
21% 2000
214 1808
216 1800

CHP DATE
PLAGE DATA
L AREA
194 540
194 2600
191 2680
£93 2800
134 2500

CHP DATE
PLAGE DATA
L AREA
Le0
CHP DATE
PLAGE DATA
L AREA
168 800D
166 1600
165 1204
165 1000
300
CMP DATE
PLAGE DATA
L AREA
300
300
CMP DATE
PLAGE DATA
L AREA
165 20040
164 12G0
165 2004
166 i7an

245

263

28.1

INT

3.0

28.3

INT
2.8

2+5
245
2a%
1.9

28ets

INT
1.5
2.0

28.5

INT

RETURN OF

HH ND. LAT CHD
20318 Nis EB4
203138 N1S ES1
20339 N13 W3T
20330 N1Z Whi
20330 N13 W6l
20330 N12 W75
RETURN OF

MW NO, LAT CHD
20321 517 E68
S17 E5G

$17 E&LOD

$13 ko6

MH NO. LAT CHD
20336 S26 W33
20336 S26 HiLb
20336 828 W58
S27 W77

RETURN OF

MW NO,  LAT GMD
20324 513 £24
2033 515 Ei3
24331 Si4 W02
20331 S13 W15
Si14 W29

MH NO. LAT CHD
RETURN OF

HH NO. LAT GHOD
20323 N16 E57
20323 NiG E17
20323 HiG E04
20323 Ni4 HWiD
20323 N1% W23
20323 Nit W36
21323 Ni4 Wub
29323 Nl&4 wWe2
20323 N13 W73

REGION 15619

SUNSPOT DATA

L HAG,
217  (AP)
217 (AP}
2tz (B}
212 « 8)
210 ¢ B}
211 ¢ 8}

REGION 15628
SUNSPOT  DATA

L MAG .

200 (AP}
SUNSPOT  DATA
L HAG -

(8 )

(AP)

(AP)
REGION 15631
SUNSPOT DATA

L MAG.
165 ( B8)
162 {AF)
164 ( B)
164 (BF}

SUNSPOT DATA

L HAG,

REGION 156310
SUNSPOT DATA

L MAG.
171 AP
172 (AP}
174 {AF)
172 (AP}
172 (AP)
172 (AP

(AP}
{AP)
(AP}

115

Nov 78
ROTATION 3
H STA AREA CNT CLASS
I B 10 ° £ AXX
3 R 10 1 AXX
4 B 80 20 DAI
s #® 110 15 DSQ
4 B 688 11 DHO
4 R 470 3 EKD
ROTATION 2
H STA AREA CNT (CLASS
3 R 10 3 AxX
B 33 1 HRX
B 10 2 BXD
M ip 2 BXD
H STA AREA CNT CLASS
zZ 8 3n 41 C
3 B &0 8 C
I B 30 E C
B 4a 3 C
ROTATION &
H STA AREA CNT CLASS
2 H S0 6 CRO
2 B8 20 3  B¥o
3 M 60 7 CRO
2 8 20 3 CRD
R i0 2 AXX

K STA AREA GNT CLASS

ROTATION 3
H STA AREA CRNT CLASS
4L B &0 1  HSX
4 N 50 4 CSD
4 B ag 5 HSX
b M 50 I CSC
5 B 70 1 HHX
4 R 110 5 Cso
L
3
3
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Nov 78

MCHATH REGION 15680

MCHATH REGIDN

MCHATH REGION

HCHATH REGEON

NOTE:

ERRATA:

YR
78
78
78

YR
78
78
78
78
78
T8
78
78
78

LES
78
78
78
78
78
I£:]

¥R
78
78
78
78
78
78
78

HO
11
11
i1

MO
11
11
it
11
11
11

MO
11
11
13 )
i1
i2
12
12

DA
25
28
29

DA
25
26
27
28
29
30
ot
i
a5

na
25
26
27
28
29
30

04
2%
28
29
30
04
(]
g6

HC NO.

15680
15680
15680

15681

MG ND.

15681
15661
15681
15681
15681
15681
15681
15681
15681

15690

MG NQ.

156910
15691
15690
15690
15640
15690

15683

MG HO.

15683
15683
15683
15663
15683
15683
15683

CALCEUH

LAT C#0
nN25 ES1
N25 Eif
NZ6 EDD

GALGIUH

LAt
N1 G

cHn
Gh0

Ni0
Ni0
N1ig

Elb
£03
Wi

NGS
NB9

WEY
H7?7

CALCIUH

LAT
Nig

CHOD
E67

N1y
Ni &
Nig

E25
EL3
EQ0

GALCTUHM

LAT
513
S1i4
5156
516
516
516
Si6

GHO
E&B
E28
Eib
EDL
Wu9
We3
HT6

REGIONS OF SOLAR ACTIVITY

NOVEMBER 1978

CHMP DATE 29.5
PLAGE DATA
L AREA  INT
152 900 Z.5
150 404 1.4
149 300 1.4
CHMP DATE 29.9
PLAGE DATA
L AREA INT
143 1100 3.5
145 BDO0 2.
146 10e0 3.9
147 700 3.0
800 2.5
600 2.5
CMP DATE 30.6
PLAGE DATA
L AREA INT
136 860 3.0
136 740 2.5
136 a0 3.4
137 360 2.0
CHP DATE 30.9
PLAGE DATA
L AREA  INT
135 500 1.9
133 600D 1.5
133 700 1.5
133 430 1.5
708 1.5
708 1.5
700 1.0

RETURN OF REMNANTS OF REGION 15629

HW NO.  LAT
MW HD. LAT
20325 HOB
20325 N8
28325 NO9
20325 ~ NOB
2032% no9
20325 NG9
HH NO. LAT

N1G

N14

N10

Nii
MW NO. LAT

CHa

CHD

ELS
E31
ELi7
El4
HO8
W23

CHO

ESh
E4B
E27
E24

CHO

SUNSPOT

L

SUNSPOT

L

164
145
145
145
144

SUNSPOT

k.

SUNSPDT

L

DATA

MAG.

ROTATICGN 3

H STA AREA CNT CLASS

DATA

HMAG,

{ B)
{ B)
{ B}
« 8
(AP}
B3

H STA AREA CNT CLASS

W N

DATA

HAG,

H STA AREA CNT

DATA

MAG.

M
8

Aam

@TIdE

74
74

24
30

78
G0
60
120

O

0RO
DAQ

CRD
CRO

CLASS

HSX
HSX
DRO 4

" HSX

H STA AREA CNT CLASS

MNO CALCTUM SPECTROHELIOGRAMS WERE SECURED AT THE MCMATH-HULBERT OBSERVATORY ON NOV. 6,12,13,18,20,21,22,33,24,

26, AND 27, 1978,

NO SUNSPOT OBSERVATIONS WERE MADE AT MT. WILSON OM NOV. 1,5,6,10,11,12,13,21,22,24, AND 25,1978,

¥R

78
ra
78
Ig:
78
78
78
78
78
78

DA

A
[
[

Y

DD W e

INDEX

46.2
46.6
41.8
39.9
45.0

»
45,8
h8..0
5% .3
3844

* NO OBSERVATIONS

DAILY CALCIUM PLAGE INDEX
NOVEMBER 1978

YR HO
78 11
78 1t
74 11
78 ti
78 11
T 11
78 11
78 11
78 11
78 11

DAY THOEX
11 30.9
12 *
13 x
14 19.7
15 15,1
16 15.8
17 19.1
is8 *
19 21.7
20 ¥

¥R

78
78
T8
78
78
78
78
ra
T8
78

hiv

11
i1
11
11
11
i1
11
11
11
1t

oAy

21
22
23
24
25
26
27
28
249
30

McMath Reglon 15626, which passed CMP on 31,8 October 1978, was the return of part of Region 15557, rotation 3.
This Repion infermation appears in SGD 412 Part I, page 114, December 1978,




SUDDEN IONOSPHERIC DISTURBANCES
NOVEMBER 1978

UNIVERSAL TIME WIDE | NUHBER OF STATIOM REPORTS BY TYPF
SPREAD LF- KNOWN | HcMATH
DAY | START END MAX INP § INDEX | SWF | SCNA [ SEA [SPA [ SPA [SES |SFD | FLARE | REGION
01 | 0338 0500 | 0405 1- 1 1 0338 | 15631
01 | 1330 1515 | 1355 1- 5 4| 2 5 1329 | 18619
01 | 2127 2306u | 2159 1- 3 1 *
0z | 0231 0306 . | 0237 1- 1 1] 0221 | 15620
02 ; 0629 0737 | 0645 - 1 1 0627 | X-RAY
02 [ 1058 1145 | 1106 1- 5 2 |1 1 1057 | 15641
02 | 1404 1500 | 1442 1- 5 2| 142 1401 | 15635
0z | 2004 2040 | 2010 1- 3 3 2002 | X-RAY
03 | 0007 0216 | o034 1+ 5 1 1 11 0003 | 15631
03 | 1723 1817 ¢ 1728 1- 5 6 1722 | X-RAY
03 | 2214 2246 | 2221 1- 1 1 2213 | X-RAY
03 | 2253 0004 | 2305 1- L 1 2253 | X-RAY
04 | 0140 6220 | 0150 1- 1 1 *
05 | 1515 1545 | 1525 i- 5 1|1t 5 1512 | 15634
05 | 1915 2000 | 1926 1- 5 6 1913 | 15643
06 | 1225 1300 | 1231 1+ 5 1] 1] 2 12258 | 15642
06 | 2326 0028 | 2341 1- 1 1 2330 | 15641
7 { 0812 0830 | 0816 1- 1 1 081l | 15641
07 [ 1620 1712 | 1= 5 1 1] 4 1618E | 15643
08 | 1221 1310 ;1240 1- 1 1 1218 | 15642
08 | 1651 1717 } 1702 1- 5 1| 1) 1|8 1649 | 15641
08 | 1751 1813 | 1757 1- 5 1y 1|7 1751 | 15643
10 | o045 0z42 | 0126 2- 3 1 1 1 OD4BE | 15643
10 | 1400 1505 | 1408 1+ 5 1411 ]51)3 10 1359 [ 15641
10 | 1732 1800 | 1748 1- 5 1 1 8 1727 | 15643
10 | 1940 2012 | 1953 1- 5 i 4 1940 | 15641
11 | 0355 0424 | 0403 1- 13 1 0355 | X-RAY
11 | 0858 0909 | 0902 1 3 2 |2 0840 | 15643
11 | 1029 1040 | 1031 1 5 L1113 2 1029 | 15643
11 | 1415 1450 | 1419 1- 5 1 5 1414 | 15643
12 | 1338 1405 | 1345 1- 1 1 1 1334 | X-RAY
13 | 0409 0511 | 0419 1- 1 1 0408 | X-RAY
13 | 0822 0843 | 0841 2 5 114 1 0826 | 15643
13 | 0923 0935 | 0928 1- 1 1 0923 | 15643
13 | 0958 1028 | 1005 1- 5 2 1 0956 | 15643
13 | 1351 1428 | 1356 1- 3 2 1350 | 15643
13 | 2159 22200 | 2224 1- 1 1 *
15 | 1037 1044D | 1044 1- 5 2 |1 1 1039 | 15643
15 | 1926 2004 | 1937 1- 5 i 1|5 1925 | 15643
15 | 2321 0002 | 2327 1- ] 1 2320 | X-RAY
16 | 0815 0835 | 0821 1- 5 142 1 0815 | 15643
16 | 1810 1824 | 1915 i- 5 1{ 113 1808 | 15651
20 | 0944 1023 | 0949 1- 5 4 1 0945 | 15653
24 | 2220 0103 | 2254 1- 1 1 2218 | X-RAY
25 | 1415 1522 | 1434 1- 1 1 1 1412 | X-RAY
27 1 1142 1216 | 1150 1- 1 1 *
27 | 1408 1510 | 1419 1- 5 2 1 *
27 | 1613 1820 | 1630 1 3 1 3 i
28 | 0248 0407 | 0303 1- 1 1 0236E | 15673
28 | 0514 0746 | 0556 1- 3 1 1 0513 [ 15673
28 | o806 0903 | 0814 1- 3 2 0807 | X-RAY
28 | 1025 1205 | 1030 1 5 1 303 1 1023 | X-RAY
29 | 0504 0833 | 0526 1- 3 1 1 0505 | 15682
30 | 0113 0234 | 0201 1- 1 1 0114 | X-RaY
30 | 0151 0400 | 0208 1+ 5 1 11 1 0147 | 15682
30 | 0635 0738 | 0642 1- 1 1 OG40E | 15687

117
Nov 78




118
Nov 78

PERIODS OF NO OBSERVATIONS:

DATE TIME (UT) and STATION
01-03 0000-2400 A3

01-02 0000-2400 Adb

04 0000-2400 A3

06 0000-2400 A3

07-09 0000-2400 Ads

09 1200-1430 UM (13 kHz)
11-25 0000-2400 A3

11 0548-1555 T™M

12-29 0000-2400 A28

14 1000-1400 UM (16 kHz)

STATIONS REPORTING FOR NOVEMBER 1978

AAVSO (Al, A3, A19, A26, A28, A31,

A4D, A4S, AHG) (SES) (A1, A31) (SEA)

CHILWCRTH (CL) (SCNA)
HERSTMONCEUX (HC) (SEA)
HIRAISO (HI) (SWF)

HOBART (TA) (SEA, SES)
INUBO (IN) (SPA)

JULIUSRUH (SWF)
KUHLUNGSBORN (KU) (SEA, SPA)

NOVEMBER 1978

SUDDEN TONOSPHERIC DISTURBANCES

and STATION

DATE TIME {UT)
15 0000-1816
16 0630-1310
21 1005-1330
23-25 0000-2400
26 0900-1800
27-30 0000-2400
28 0000-2400
1510-2400

29 0000-1823
, 2315-2400 TM 1300-2000

MC MATH (MC) (SWF, SCNA)
PRESTON (L@} (SEA)

™
UM {16 kHz)

UM {16 kHz)

A45

UM {13 kHz), 0900-1800 UM (16 kHz)
A3

TN, 1005-1350 UM (16 kHz),

UM (16 kHz)

UM {16 kHz}, 1300-2000 UM (13 kHz),
UM {16 kHz)

SAO PAULO (UM) (SES, SPA)

SOFIA (SF) (SES)
ST CLOUR (SC) (SES)

TABLE MOUNTAIN (TM) (SPA, LF-SPA)

FORINO (TN) (SBA)
UPICE (UI)} (SEA)
VSETIN (VS) (SEA)

SIDs BY McMATH REGION
NOVEMBER 1978

DAY 01 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
15619 1
15620 1
15631 1 1
15634 1
15635 1
15641 1 11
15642 1

15651
15653
15673
15682
15687

15643 1 11

X-RAY 2 3

UNKNOWN

NO FP 1 1
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SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS

NOVEMBER 1878

TINES OF EVENTS
LU P DECIHETRIC BAND METRIC BAND DEKAMETRIC BAND
ia7s [START O] END OT SART UT | ERD OT |INT] START UT | ENDOUT |IWT| START UT | ENDUT |IN7| SPECTRAL TYPE
1} 0600| 0711 CULG onoa 4711 IIINGW
CUuLG 0osy 00%ss 1 IIIGs+U
CULG 0125 01125.5 |1 IIIB.U
CULG 0244, 5 1 IIIB.U
CULG 6318 0319 1 I1IG
1124 2132] SGMR
0643 1528] WEIS 1152.3 1152.4 |1 IIIG
0720 1641G| DURN 1155.5 1155.8 1 1i52.4 118%9.8 {3 ITIG+RS
HEIS 1155, 7 11655.8 |2 Iris,uu
HWEIS 12216 1221.9 |2 I1XIG
WEIS 1340.8 1341.0 (% ITIG
HEIS 1343, 9 1347.8 |2 I1IG
DYRN 1356.2 1356.5 3 IIIGG
DURN 1L03.8 1404.% 13 I1IG
WEIS 1403.8 164042 2 RS
WEIS 1406.7 1406,8 |1 IIIB
WEIS 1414,.5 141%.7 |1 ITIIG
WEIS 1451, 7 1454,2 |2 111G
QURN 1451.8 1453.3 |1 14%1.8 1453.5 |3 IIIG
DURN i538.0 1544 .6 3 1538. 0 1541.6 |3 111G
2119 2400 CULG 2203.5 220445 ITIGy K
cULG 2243 TIIB+ W
CULG 2336.5 2340 1 IN
GULG 2350 2400 1 Is
oz| ooaol 0321] cure | osoo gosd |1 s !
CULG 0128 TIIB.H
CULG pzi8 1 II18
CULG 0310.% 0311.5 1 ITIG
0412 0715 CULG 1532.5% 0533.5 |2 111G, U
CULG 0648.5 IIT8sH
CUuLG 2711.5 griz2 IIIGyH
9725 1600| OURN
poubr 1327 HWEIS 0824a7 082L.3 |1 IT18
HEIS 08566, 7 0847.0 |2 ITIG.U
1122} 2131| SGHR
1342 1526| HEIS
20160 2400| CULG 2016 2400 JIISsH
CULG 2145 2339 1 F ORIFT.N
CuULG 220645 IIIBs+ YU
CULG 22565 240 1 SeHeF o
03 000G 0715 CULGe ag0a 4150 1 SsHaFa
CULG i35 413 0715 TIINsH
cui6 8015.5% goie6 i 0015.5 1 111G
CULG Q027 g12t i IS
CULG o040 1 Bo4D poLi.% |3 0040 0041 3 IIIG,Y
CULG 1044.5 2 ITIB
CULG 0129 1 1129 1 III8
CULG 0132 0i13z.5 |1 0432 p132.5 |1 TII1G
CULG 0137 0137.5 |2 013 E.5 0139.% |2 3136.5 0138.% |2 IIIGG .V
CUuLS J158.5% 0159.5 2 0159 0159.5 |1 111G
CULG 0235 gz39 TIIGG M
CULG 12375 §238.5 |1 ITIG
CULG 245 0247 i I
CULG 0250 0zsl 1 249.5 02532 i ITIGG
CULG 1369.5 1354 2 03505 0353 1 TIIGG .V
CULSE G418.5 019,58 2 ITIIG
CULG 0437 04537.5 {1 I1I6
CULG DLLG 1 1118
CULG I446.5 i I1IB
CULG 0555,5 0557 1 IIicG
U648 1524 WEIS G7:7«5 1717.6 |1 ITI8
WEIS 6739.5 0740.0 |t 1116
WEIS B743.1 0743.2 |1 I8
HWEIS 0801.3 0api1.8 {2 IIIG
WEIS 0B03.5 0803.7 |2 1118
0729 1600 DURN 080 3.6 0818.,1 |3 IIIGG N
WEIS 08d7.0 oBso8.8 |2 ITIGG
WEIS 0814.6 081i%.0 |2 ITIG
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SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
NOVEMBER 1978
TINES OF EVENTS
- OBSERVATION STATION BECIMETRIC BAND METRIC BAND DEKAMETRIC BAND spec
1978 {START UTIEND UT SURT UT | END UT [INT| START UT | ENDUT |NT] START UT | ENDUT |iwT| SPECTRAL TYPE
03 WEIS 0817.3 1818.1 {3 ITIG
WEIS 0822.7 0823.0 {2 IIIB.U
HELS 0825.6 0826.0 13 II1IG
DURM 0B25.7 0825.9 {3 IIIG
HEIS 0841.8 B842.1 |t ITIB
WEIS 0850.9 B851.2 |1 I1IG
HEIS 08676 08%8.4 |t 111G
WEIS 6905.9 g906.4 (2 ITIG
HEIS 0908,0 N303.6 |3 IIIG
DURN t90A.1 0909.5 |3 IIIGG
WEIS 0932.3 0932.7 |1 I1IG
WEIS ) 6835,0 0835,3 |2 I1IG
HEIS 1943.9 0945%,.2 |1 ITIG
HWELS 10244 1025.8 (1 IIIG
1124 2130 SGHR
REIS 15154.6 1514.,8 (2 IIIG
2018} 2400 CULG 2018 2210 IIIS,w
CULG 20138 2400 1 IIIN
CULG 2036 2036.5 |1 IIIG
CULG 2044 1 2044 1 IIIB
CULG 215445 215% 2 21545 2155 i IIIB,U
CULG 22110 2335%.9 ITIN.H
CULG 2226 222645 F DRIFT.W
CULG 22249 2229.5% {1 FAST ORIFT
CULG 2309.5 2310 1 23095 2311 2 ITIG
CULG 2355 2355.5 {1 FAST ORIFT
CULE 2359 2400 1 FYORIFT,H
04 CUuLG agoo 0715 TIIN.H
Doog| D715| CULG 6ooo 2000.5 1 F DRIFT,¥
00060 0900 | MANI »
CULG 000&4.5 g00ns5.5 |2 g00% 0005.5 |1 IT1G
CGULS 0023 0026 1 IIIG
CULG ag2% 1 a02% 0025.5 |1 IIIe
CULG 0145,5 0146 1 FAST DRIFT
CULG 0514 0514 ITIByH
CULG 0532.5 1 ITiB
GULG 0649.5 06510 i 0649.5 6510 i 111G
WEIS G8L7.4% 1409.5 |2 IS
0725 1600| OURN 0840 1150 1 I,0C
06493 1523| HEIS 0902.2 0903.3 |1 I 116G
HEIS 0908.7 0909.2 |1 IIIG
HEIS 1106.7 1106.8 |2 ITIIG
1125 2128| SGMR
2045| 2400 CULS 2015 2135 1 . IIIS
. CULG 2015 2225 IS,H
CULG 241s 2223 1 IS,0C
GULG 2015 2106 1 Ny RSy DP
CULG 2413s 2400 IIIS,H
2200] 2400 MANI
CULs 2223 2338 IS»H
CULG 2225 2354 INsH
CULG 2354 2400 i 2338 2400 i IS
05 00d0] 0715 | CULG 0040 Q7S ITIS.H
CULG 0000 0134 INGH
CULG goon 0214 1 IS
0000} 0900 | MANT
CULS 0015 0pi7.5 |1 I1IIG
CULG 0036.5 0037 2 IIIGU
CULG 1134 071% 0214 071% IS N
CULG 0405 a4.30 1 Is
CULG 0420 D422 1 0419.5 B423.5 |2 0420 0423.5 |2 I1IGG
CULG 0447.5 1 IIre
CULG 0539 0631 1 IS
CULG 0637 0741 i IIIS
0651} 0804 | WEIS 0713, 0 1519.,5 (2 IIIS
0857 1521 | WEIS 1038.6 1638.8 |3 1116
HEIS 1056. 3 1056.8 |2 IIIG
1126( 2127| SGMR
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SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
NOVEMBER 19738
TIMES OF EVENTS
o OBSERVATEON STATION DECIMETRIC BAND METRIC BAKD DEFAMETRIC BAND
I87a [START UTIEND OT SHRT UT | EDUT [INT| START UT | END UT |INT| START UT | ENDUT |iNT| OPECTRAL TYPE
05| 1i14i| 160G| OURN 1141 E | t600 D1 I
CULG 2015 2341 i NyRE,DP
2015 2400 CULG 2015 2400 1 IIIS
CULG 2015 2350 IS+H -
CULG 2015 2400 1 IS,DC
2158| 2400 | MANI
CULG 2248.5 2 TIIIB
CULG 2306 1 23066 2 III8 -
CULG 2335 2335.5 |1 2335 2335.5 (2 IIIG
CULG 2359 2400 1 IS5
CULG 2356,% 2357 1 2356.5 2357 2 ITIG
06| 0000] 06:2| CULG a00n 0612 IIISH
CULG gonn 0217 ISsH
CULG goeoc 0&i2 i 15,00
CULG ggog 0612 i ILIN
gop0; 0888 MANI
CULG 00061 0001.5 |1 0o0% 0601.5 |1 111G
cuLG 0oL 0045 2 0044 1045.5 |3 II1G,V
CULG 1057 1 o047 1 1118
CULG 0050.5 nost 1 0050, 5 0051 2 IXIG
CUuLG 0053.5 0054 1 0053.5 0054 i IIIG
CULG 0124.5 1127 1 0124.5 0127 i ITIG
CULG 0217 g61e2 i IS
CULG 0309.5 0309.5% I1IB4H
CULG 0556,5 G557 i 055645 1557 1 ITIG
B652) 1519| HWEIS o702 0 14548, 8 (2 Is
G745 1550| DURN 67415 E | 1a00 2 I,0C
HEIS 738.5 1508.2 |2 IIIS
DURN 0820.10 08z20.8 |1 ITIG
DURN BBL4TW3 0847.5 |2 111G '
DURN 092844 {9286 |3 IIIG
DURN 1018.3 1020.3 |3 IIIGG
HEIS 1018.3 10621.% |3 I1IG
WEIS 13244 8 1326.3 {3 II1G
: DURN 1324.9 1328,1 {3 ITIGG
1127 2126] SGHR 1325.5 1326.3 {2 III
DURN 1348.8 1349.3 |2 I1IG
DURN 1427 4 1427.6 |3 ITIG,L
DURN 1507, 9 1508.1 |3 I11G
CULG 2108 2400 1 IS5+Cy0C
2108 2400 CULG 1 2108 24010 i IIIS
2146 2400} MANI
CuLG 2239 2eal F4 I1IG
CULG 2252.5 2253 3 IIlg
a7 CULG agoen 475 IIIS.H
CULG gaon Q715 1 is
0000} 0715 CULG ooga nze2 1 ISsCeDC
0O0C0D| 6858 MANT .
CULG go32 i IIIB i
CULG nz222 0355 2 IS4CyDE
CULG 0326.5 2 IIIB
CULG 0334,5 ITIB
CULG 33565 07is i IS+C,0C p
CULG 0455.5 0456.5 (1 IIIG
CULG HE4 8B 2 ITIB
G655 1158 | WEIS 0658.5 1518.0 |2 IS -
1203} 1518| WEIS 0712.6 1514.08 |2 ITIIS
0714 15421 OURN 714 E | 1542 0|3 I,C,0C
1129 21251 SGMR 1838.5 1844.7 |2 IIIG
SGMR 1955, 3 {988,.7 |2 ITI1G
CULG 2018 2406 1 NyRS,DP
2015| 2400] CULG 2015 2400 1 IIIS
CuLG 201% 2400 1 IS
CULG 2915 2408 2 IS.C,0C
CULDB 2111 2145 1 IIIN
CULG 2118 2120.% |2 2118.5 2119.5 |1 ITIGG
CULG 2121.5 2 2121.5 2 II1e
CULG 2202.5 2203 1 DP
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NOVEMBER 1978
TIHES OF EVENTS
oy fOERATION | DECIMETRIC BAND NETRIC BAND DEKAMETRIC BAND
i3t [START 0T END UT START UT [ ENDUT [WT| START UT | ENDUT |INT| sTART UT | ENDUT [iy| SPECTRAL TYPE
07] 2204 2400 MANI
CULG 2254 2 III8
08¢ 08000| D657 CULG oago 0657 1 ITIS
GULG gong 0657 1 1s
' CULSG gpop 1657 1 IS4+CyDC
0000( 0858 MANT
CuLG a0de 0657 1 NyRS,DP
CULG a007.5 4008 i 0007.% qo008 2 ITiG
CULEG 24t 0254.,5 |2 0247 0253 3 0247 0253 3 IIIGG
CuLs 0301 0302.5 |t ITIIG
CULG 0542.5 0443 1 044245 0443 2 ITIG
HEIS 0659, 0 1458.0 |2 IS,CONT
0656( 1516 HWEIS 9659. 0 1544.3 |2 ITIsS
0714) 15101 OURN 9714 E | 1510 0|2 I,C,0C
QURN 1030.2 1031.5 |2 IIIGG
DURN 124¢€,9 1257.5 |2 1116
1130] 2124} SGMR 1312.5 2124,00 |1 CONT
SGHR 1751.3 17582 |3 IIIG
2017 2400} CULG 2017 2400 1 I5,4CsDC
CULG 2017 2132 i NyRS+ 0P
CULG 2017 2153 1 I11s
CULG 2017 2400 i IS
CULG 2029,5 2030 2 1118
CULG 2153 2400 IIISsH
2153} 2400 MANI 3
09| 0000) 0907 | MANI
0000f 6715 CULG goao 1715 ITISH
CULG 2040 0141 IS.#
tuLs 0odgo B71% i IIIN
CULG gago 0210 i IS4Cy0C
CULG 00139 0020.5 it bP
CuLG 0112.5 0455 i NaRS, 0P
CULS 0119 pia1 i gi2i 1 I1IGG
CULG 0141 0553 1 IS
CuLG 0142.5 0143 2 01425 i 1118
GULG 0146 0147 1 014€ 0147.5 |2 0146 0147 1 IIIGG
CULSG 0203 020ke% |2 0203 a20% 3 0203 6205 2 ITIIGG .U
CULS 2205.5 0210 1 0285.5 0210 2 pzes 0209.5 |1 11166
GULG naio 0715 1 Is,0C
0714 1550 DURN 0714 E | 1550 0|1 I+DC
HEIS 0840.5 1513.0 |& IIIN
0739 1416| WEIS 095441 09%%.6 (3 IIIG
DURN 0954. 1 0955.6 (3 IIIGG
OURN 1003.6 1003.9 (3 IIIG
HEILS 1003.6 1003.9 |3 IIIG
1457 1516| WEIS 1843.6 1515.0 |1 IN,DC
OURN 1047.7 1047.9 |3 IIIG
113%| 2123| SGHR
DURN 1154.9 1156.4 |1 1IIG
CuLe 2016 24400 1 IIIN
2016 2400 GULG 2018 2400 IIIS,H
CULG 2016 2049 i 2016 2400 1 Is
CULG 2028 2115 i N,RS,DP
CULG 2031.5 2032 i 2031.5 203z i IIIG
CULG 2049,5 i IIIB
CULBG 2117 2117.5 2117 2117.% ITIGsH
CULG 2125 2126.95 |1 212545 2127 1 IIIG
CULG 2139 1 2139 i IIIs
CULG 2155 2247 i Is
2155 2400| MANI
GuLs 2247 2400 ISsH
i0( pooo0D| 067i6| CULG 0ao00 0249 1 I11s
CuLe gooo 0716 1 IS,0C
0000; 0858 HANI
CULG 0014 2054 1 Is
CULS easo 0135 1 SeWaFa
CULG 0059 0716 2 gio8 45110 18
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SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
NOVEMBER 1378
TINES 0F EVENTS
" O0BSE RVATI GK STATION DECIMETRIC BAND HETRIC BAND DEKAMETRIC BAKD
\578 [START UT END UT START UT | END UT JINT| START UT | ENDUT |INT| START UT | ENDUT [inT| OPECTRAL TYPE
110 CULG 0109,5 B128.5 |3 EI
CULG 0120.% 6121 Z UNGLF
CULG 0142.5 0144 1 SLOW DRIFT
CULG 0243 0313 TITISH
CULG 9259 g3z22 2 IIIS
CULG pasz 1255 3 ITIG
CULG 0259 259,% |3 259 2 ITIG
CULG a301 03n2.5 |2 ITIG
CULG G3t3 0403 1 I1IsS
0744 1550 | DURN 9714 E | 1236 1 I
0658| 0830 WEIS 07T40.5 i512.2 |1 IIIN
0835 1515| HEIS 0916.7 0917.% 13 IIIG
OURN 09t6.8 0920.4 |3 ITIGG
HEIS 0920. 0 092t.2 |3 IIIG
1132} 2121| SGMR
WEES 1158.,1 11549,8 |3 111G
DURN 1356.6 1356.6 |3 IIT
DURN 16438 144,55 |3 TIIGG
DURN 1533.6 1534.0 |3 I1IIGG
20186 2500 CULG 2018 2042 1 Is
CULG 2ils 25400 1 1118
CuULE 2016 2302 i IS,0C
CULG 2028 2028.5 |1 2028 2028.5 |1 ITIG
CULG 2119.5% 2izi.5 |1 211945 2121.% |1 ITIGG
CULG 2127.5 2129.5 |1 2127 2129 1 117GG
CULG 2138.5 2139.% |t 2139 2139.5 |t ITIG 1
2154 2400 MANT !
CULG 2203.5 22045 2 FAST DRIFY
CuLG 2210 2302 IS, M
CULG 221 4.5 2215 1 221 4,5 2215 1 IIIG
CULG 2217.5 2218 1 2217=5 2218 b3 IIIG +
CULG 2392 2339 i 2302 2319 i 1s
GULS 23406 2307 b1 2306 2347 i ITIG
CULG 23165 ) 1 231645 i I1IB
CULG 2319 2Lon 1 IS
CULG 2327 2327.5 |2 2327 2327.5 |3 IIIG
CULG 2333 2333.5 |2 2333 2333.5 |2 ITIG
CULG 2343 2 2343 3 IIIB
117 0900 07167 CULG gaoo 0236 i IS,00
GULG goge 0032 i II1IS
0000 0854 MANI
CULG 0032.5 oou2 2 0032.5 0042 4 11166
cuLs 0042 0716 1 ITIS
CULG 1046 1 0046 i I11B
CULG f117.5 0118 2 0i17.5 pi1s 2 IIIG
CGULB 1132.5 0133 e 0132.5 0133 2 ITIG
CULG 1204.5% 0240% 1 I11G
GULSG 020% 0206 1 ITIG
CULG 0208 .5 p209.5 |2 0208.5% 0209 1 IIIG
CULG 1220.5 az22i 1 FAST DRIFT
GULG 0236 0716 1 IS
CULG 0324 0325G.5 1 FAST ORIFT
CULG 0330.5% 0331 2 1330.5 01331 1 I1IG
CULG 0348,5 0349 i 0348, 5 01349 2 I1IG
CULG §355.5 1 FAST DRIFT
GULG 0418 G418.5 (2 0418 0413.% |t 1116
CULE B420.5 2 ITIS8
CULG 0513.5 0514 2 IIie
CULG 0elg 1609.,5 |[% FAST DRIFT
CULG 0eiz 0612.5 j2 111G
4700 1513 WEIS 0708. 08 1512.0 12 15,00
HEIS 072%5.0 14657.0 {2 IIIS
0714 O0O7406| DURN 0725.3 0738.0 IIIGGeN
WEIS B739.0 073845 |3 IIIG
1823 1550( OURN 0823 £ | 1430 1 i,0C
DURN 0840. 3 0845.0 |3 11166
WEIS 084De3 0845.5 |3 I11IGG
HEIS 0858,3 09904.2 |3 IIIGG.Y
DURN 0858,3 0904.2 |2 0858.3 Dalh.2 {3 ITIGG,V
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TIHES OF EVENTS
- OBSERVATION STATION DECIMETRIC BAND METRIC BAND DEKAMETRIC BAND
I§78 |START UTEND UT START UT | END OT |INT| START UT | ENDOT |INT| START UT | ERDOT JiNT| STECTRAL TYPE
11 OURN 1008.3 1008.4% 1 111G
HEIS 1026.5 1032.5 {3 ITEGG 4V
OURN 10306 1040.4 3 1028.4 1040.0 |3 ITIGO 4N
WEIS 1036, 0 1040.0 |3 ITIGG
OQURN 12090.1 1200.5 [1 111G
DURN 121E. 4 1217.2 |3 ITIGG
WEIS 121 6.4 1247.8 |3 IIIGG
1135 2120 | SGMR 121 E.8 1217.9 |2 v
SGMR 121 7.9 1729.0 |2 CONT
HEIS 1223.6 1225.3 3 IIIG
DURN 1223.7 1224.6 |3 ITIG
SGHR 1224.3 1224.? 4 v
DURN 1224.6 122%.7 3 N T1IG
WEIS 1227.5 122840 2 ITIG
HEIS 1311.2 1313.6 3 ITIGG
DURN 1311.2 1314.92 |3 ITIGG
WELS 1412.4 1417.3 3 ITIGG,IV
OURN ’ 1512.2 1417.3 |3 ITIGG
SGMR 1412.3 1417.0 3 ITIG
DURN 1450.5 1450.8 {2 ITIG
DURN 1535.9 1536.0 {2 III
CULG 2016 2212 1 IS.C.0C
2016} 2400 CULG 2816 2212 1 I1Is
CULG 2036 2110 i is
CULG 2110 22048 1 IS
CULG 2130 2130.% 1 2130 2130.5 {1 111G
CULG 2138 214y 1 IIIN
CULG 2200 2230 1 is
2200] 2400 | MANI
CULG 2212 2341 2 IS,C,DC
CULG 2212 2322 2 ITIS
CULG 2229 2320 1 I1IN
CULG 2239 2400 1 IS
CULE 2322 2400 1 I1IS
CULG 2341 24100 1 IS,C,0C
12{ 0600Q] 0715 CULG 060 1715 ITISsH
CULG 0063 715 1 IS,G,0C
0060] 0533 | MANI
CULG 0254 254.5 |2 FAST DRIFT
GUL3 0546 .5 6549 1 FAST DRIFT
CULG 1637.5 2 I11I8
CULG e3g 2 Iite
CULG 0649 0715 IS, H
1327} 1512 HEILS 0795.0 1158.0 CONT
0700} 1158{ WEIS 070%5.0 1426.0 |2 Is
1714] 1550 DURN g7tk E 1 8930 1 I.C,0C
DURN 11165 1116.9 |3 II1G
1135]| 2119 SGMR
CULG 2018 2200 ITISs+H
2018} 2400} CULG 2018 221y i IS.C
CULG 2018 2108.,5 |1 FAST DRIFT
CULG 2046.5 2047 i 111G
GCULG 2063,.5 2050 1 I118
CULG 2049 2049.5 1 ITIG
CuLeG 2409 i FAST ORIFT
2153) 2400 | MANI
CULG 2200 2400 ITTN. W
CULG 221k 24100 i IS.C
CULG 2347.5 2348 3 IIIB.U
13 CULG gooo 1715 TIINgH
000G 0715 | CULG 0a0o 0111 1 Is
poon| Q900| MANI
CULG 0035.5 i 1118
CULG 00647 0049 1 ITIG
CULG 11t1 0259 1 IS
CULG 02i£.5 p2t2 i FAST ORIFT
CULG 02593 G715 1 IS
CULG 0339 0339.5 1 FAST DRIFT
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SOLAR RADIO EMISSION
SPECTRAIL, OBSERVATIONS
NOVEMBER 1978
TINES OF EVENTS
o OBSERVATION STATION DECIMETRIC BAKD METRIC BAND DEKAMETRIC BAND e p
\578 [START UTJEND 0T START UT | END UT LINT| START UT | ENDUT [INT| START UT | ENDUT |IAT TRAL TYpe
13 CULG 0429 0429.5 |1 UNCLF
CULG A1 060i.5 |i 0601 aa02 2 ITIG
CULG 0625.5 1 1118
CULG 28 0629.5 |2 ITIG
CULG 8713.5 g7th 2 B713.5 0714.9 |2 0713.5 Q714 1 o
0703 1510 WEIS 1713.7 0714,3 |2 ITIG
0714 1550| DURNM a7is E § 0925 1 I
DURN 0730.% t730.6 |2 111G
HEIS 0731.1 0731.5 1 IXIG
HEIS 0903, 7 0903.9 |2 1118
HEIS 0917. 2 0918.1 |2 IIIG
DURN 392646 0926.6 |1 IIT4RS
1136 2418} SGMR 1
HEIS 120 4.8 i2056,1 |1- I1IG
DURN 1302.7 1302.9 2 I11G
HEIS 130L.0 1306.0 |2 116G
2018] 2400 | GULG 2018 2400 IIINGH
CULG 2018 2051 INs W
2150 24590| MANI
CULG 21%1.5 1 I1IB
CULG 2159 2 I1IB
CULG 2200.5 1 Irie
CULG 2203 2203.5 |3 2203 2203.5 |1 111G
CULS 2204 220&.5 |3 2204 2204.5 |2 I1I8
CULG 2207 2208.5 |3 2207 2208 2 I1IIG,V
CULG . 221i0.5 2212 3 2210.5 22tz 2 I11G,V
CULG 2212.5 1 IIIn
CULG 2223.5% 2400 i 2311.5 2400 1 I8
14 CULG gogd g127 IIISeH
0a00| o716 | CULG gooo 0155.5 i 0o0Q 013t 1 Is
000Q| 0857 | MANI
CULG 0127 a7i6 TIINgH
CULG gz3z 0504 0131 04}5 INgH
CULS Q4418 0503 ISy M
CULG 050445 0551 1 I8
CULG 055% 07i6 INsH
CULG 065 T.5 0658 2 ITIB
0714 1550 DURN 67146 E 11418 1 I
0705 1509 WEIS 01803.0 is08.0 |2 IS
HEIS 9817.0 1004. 40 2 ITIN
HELS 102 e iy 1024.6 |3 111G
1138| 2117 | SGMR
20417 2225 | GULG
2156) 2400 HMANI
2235| 2460 CULG 2245 2246 3 IEIG,U
15 GULG gGa0.% 1801 TIIIG+H
0008 0716 | CULG 06008 g00te IS,H
oonol 0855 | MANI
CULG 0g27.5 IIIB.H
CULG gi08 1248 ISyH
CULG gi29 91261 1 I1s
cuLH pis 7 IIIBs+H
0718} 1550 | DURN .
0918| 15496 | HEILS
170%5] 0913} WEIS 1059.5 1101.6 41 II1IG
1439| 21.16] SGMR
2017} 2490 CULG 2128 2140 IS, ¥
CULG 2132 I1I8,H
2200f 2400 MANI
GULG 2ede 2324 1 IS
CULE 2306.5 IIIBsyH
CULG 2324 2400 ISeH
16| 0000( 0901 | MANI
0600 a7i6 ) CULG goo9 G7t6 o069 0917 INyH
709 1505 | HELS
0714 1150 QURN
1140] 2415 | SGHR
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SOL.AR RADIO EMISSION
SPECTRAL OBSERVATIONS
NOVEMBER 1978
TINES OF EVENTS
iy | BSERATION STATION DECIHETRIC BAND METRIC BAND DEKAMETRIC BAND
9% [START UT]END UT SIRT UT | EWDUT 7| START UT | EWDUT [INT| START 0T | eMpur [inr| SPECTRAL TYPE
16| 1340) 1550 | DURN
2017 2400) CULG 2033 2001 INyH
GULG 2034 III8.H
CULG 2058.5 1 2058.5 1 ITIBsU
2200| 2400 | MANI
GULG 2231.5 IILIBsH,U
CULG 2234 2361 2246 225% INy W
CuLs 2309 230%.5 |t UNGLF
CULG 2341 i . FAST ORIFY
CULG 2342 234245 ITEG.H
17| 0000] 0618 | MANI .
0000] 0717 | CULG p204 3 0284 2 iIIB
CULG 0323 : 3 IIIBs+H
CuLG 0404 IIIB4H
cuLG 051845 0519.5 IIIG.HW
CULG 0539 053%.5 [1 IIIG
0623| 0720 | MANI
0714 1358 HEIS
0714 1550 | DURN
0804 0852 MANI
1141 2115 SGMR
1405] 1503} HEIS
2017| 2400¢ CULG
2200 2400 HANI
18] G006 0852 MANI
gooo} 0716 GULG
07164 1550] DURN
1143 2114] SGMR
0713 1502 WEIS 122€. 6 1226.8 |1 ITIG
2018] 2400 | CULG 204045 3 20405 2041 1 IIIB
CULG 211 7.5 2118 i IIIG
2149 2600 MANI
CULG 2152.5 2153.5 T1IGHH
CULG 22025 2243 IIIGHH
CULG 2203 2203.5 |2 IIIB
19| 0000| 0853| MANI
0069) 0717| CULG 0009.5 i 1118
CULG 0b21.5% 0023.5 IEIG,H
GULG apz22 0022.5 (1 ITIIG
cuLs 0211.5 0223 ITIGG .M
CuLG 0218 0219.% |3 0218 0219.5 |3 ITIG,V
CULG 0223 1 0223 1 6223 1 IIIB
cULG 0328 2 IIIB
CULG 0332.5 0333 IIIGy K
CULG 0358.5 0403 ITIGs+W
CULG 04D1 e4dt.5 (2 04015 1 I1IG
CULG Gha3d 0432.5 IIIG+H
CUuLG 1539.5 0442 2 l440.5 DRSS i IIIGG
CULS 0530 0551 ITESH
0712| 1501 | WEILS 0923.8 6928.5 |3 ITIGG
WEIS 1135.5 1135.6 {1 1118
WEIS 1257.2 1257.3 {1 IIIB
HEIS 1300.% 1306.3 |2 IIIGG
1144 2113| SGHMR 150645 1507.8 |1 IIIG
SGHR 1727.0 1728.4 |1 Ilic
SGMR 1854.9 1855.1 (2 ITIG
2017 2400 CULG 2049 2051 2048.5 2050 IIIGsH
CULG 2053.5 2054 1 IIIG
CULEG 2100.% 2192 1 IIIG
CULG 211%,5 1 I1i8
CULG 2115 2116 i IIIG
CULG 2127 2131 i 111G
CULG 2127 2129 EIIGyH
CULG 2128.% L ille
2200( 24400 MANI
CuLs 2212 2213.5 |1 220845 2215.5% |1 IIIG
CuLs 2220.5 2222 i 2220.5 2zz2z 1 I1lc
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SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
NOVEMBER 1978
TINES OF EVENTS
o DBSERVATION STATION DECIMETRIC BAND METRIC BAND DEKAMETRIC BAKD
\978 |START UTIEND UT AT UT 1 ENDUT TWAT| START OT | ENDUT JINT| START UT | EWDuT [INT| SPECTRAL TYPE
19 CULG z2221.5 eeez? E] IIIG.U
CULG 27224 zees rd 2224 2225 3 2224 2224.,5 |3 ITIG,U
CULG 222% 22275 TITIG.H
CULG 22%39.5 2240 i 2239.5 2240.5 |1 IIIG,.,U
CULS 22535 2245 1 2243.5 2245 1 I1IG
CULG 2358.% 2359.5 |t 2358.5 26490 1 I1IIG4U
20| 0000| 0855 MANI
p080| 717 | CULG pgnz 0002.5% 0001.% 0002.5 ' IIIGs+H
CULG 0201 p202 ge2d1 gz06 IIIGHAU
CULG 0204 2 I1I8
CULG pzos 2 . IIIB
SULS 9354 1355.5 11 0354 F355.5 |1, ITIGG
GCULG 0357.5 IIIBWH
971.4F 15451 DURN
0717) 1044 HEILS
1046] 1459 WEIS
1145 1351 SGMR
1837 2112 SGHR
2017 2460| CULG 2146 2147 1 2148 2147 2 111G
2200 2400 HANI
CULG 2237 .5 1 2237.% i ITIB
21| 0600 0852F MANI
poao0f G717 CULG a)29 0641 IIINsW
CULG 9036.5 0036.5 IITB.H
CULG 0140. % LERS] i UNCLF
CULG 05410.5% 06415 0640.5 64t ITIIGaH
0718 1500| WEIS
1716 1556 DURN 11405 1141.7 4 ITIGG
1146] 2112 SGHR
2018| 2333| CULG 2026 2243 ITIN, W
CULG 2029.% 2030 2 2029.5 2030 3 2031 2030.5 |2 111G
GCULG 2031.5 2032.5% 2 2031 2032.5 |2 2032 2032.5 |t I1IIG
CULG 2112.5 2113 1 IIIG
2200| 2400 MANI
CULG 22255 2226 2 ITIB
CULS 2225.5 2 III8
CULG 2236 2237 2 II16
CULG 2238.5 1 1118
2346 2400| CULG
22 gooo0f G855 MANI
0oogl avis| CULG 9033.5 0543 TIIINWH
CUuLG 0043 1 I1IB
071h 1%45| DURN
0718 1458] WEIS 111144 1111.5 1 1IIs
ﬂ HEIS 1219.4 1219.7 11 I1IG
WEIS 1348.4 1348, 7 {2 IIIG
WELS 1407, 7 1410.2 |3 1116
1148} 2111} SGMR 1407.8 1410.0 |2 IIIG
WEIS 144 3.6 1443.8 |1 ITiG
WELS 1445.4 1445,7 |2 IIIG
SGMR 1455,5 1736.0 2 IIIS
2018 2400} CULG 2018 2027 IW
CULG 205605 2058 2 I11G
CULG 2101.5 2102 1 IIIG
2158] 2400 MANI
CULG 2304.5 230% 2 I1IG
CuLG 2308,5 2307 3 2306 2306.5 |2 ITIG2V.U
CULG 2314.5 2315.5 |1 1116
23 pgan) 0700 MANI
o000 0715) CULG 1208 0208.% ITIIG+H
CULG 3258.5 IIIBsH
CULG oLig 14210 ¢ 1116
0714 1510] DURN
p726] 0727{ HEIS
0733 £457| HWEIS
1149 2110| SGHR
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NOVEMBER 1978
TINES OF EVENTS
- OBSERVATION STATION DECIMETRIC BAND METRIC BAND DEKAMETRIC BAND &
197 (START UT|END UT START UT | ERD UT [INT| START UT | ENDUT |IKT| START OT | ENDOT |ip7| SPECTRAL TYPE
23| 2018} 2406| CULG 2101.% 2102 i UNCLF
24| 0000| 0B854 | MANI
0ogo| 0747 | GULG 0009.5 1911.5 LINIER:] 01z ITIG,H
CULG agza 1 go22 ggz2z.5 |1 IIIB
CULG 0t01 pigez i IIIG
CULG 0101 0161.5 IIIGsH
CULG $103.5 gLos 0104.5 0tes ITIGs+H
CULG 0iis 0115.5% 0tis 01155 I1IG4H
CULG f122.5 0123 IIIGHH
CULG 0130 0130.5 {1 0i29.5 1130.% |1 01129.5 0130.5 2 IIlG
CULG 0132 9133 0132 01133.5. IIIGsH
CULG g138 Dl38-§ I1IG4H
CULG b24l 1 I1Is
CULG dz245 0246 1 02454, 5 0246.,5 |3 0245 0246.5 |3 ITIGG
CULG 0246.5 13-7.} IIIGsH
CULG 0255,56 0257 2 0256 0257 2 I1IGG
CULG Is42,.5% a4y 1 0643 0443,5 |1 443 ou43.6 |2 JI16G
0714 0820| DURN
{1720 1456 | WEIS 123643 1236.8 |2 Y116
WEIS 1238.2 1238.3 |1 1118
HEIS 125E.B 1257.3 |2 111G
WEIS £1329,3 1329.4 |1 111G
NEIS 1429.7 1430.0 |2 FIIG
1150 2110 SGMR 1429, 8 1430.0 1 III
HEIS 14434 1446 |2 IIIG
CDLT) 2L00F CULS 2124.5 2125 1 2124, 5 2125.5% |2 212k.5 212%,.5 |3 IIIG,V
CULG 2127 2128 2 2127 21z2a 2 1116
CutG 2147 2149 2 IIIGG
2200] 25001 MANI
25| 0000| 0901 | MANI
$000| 6747 | CULG 0003.% 0G0k |1 ILIG
gve3| 1220| WEIS
0820} 1540 DURN
1227] 1455 WEIS
1151] 24049 ] SGMR 1255, 9 1256.0 |2 ITI
SOGMR 1523.9 1524.5 |2 Vv
2018| 2400 CULG 2116.5 ITIBsH
CULG 2146 21475 ITIIG M
CuLE 2154 2154.5 UNGLF 4H
CULG 21586 2167 UNCLF o ¥
. CULG 2204 1 I1iB
2212| 24008 | MANI
26| 000D| 0B57| MANI
0000| 0719| CULG 2319.5 1 019.% b3 IIIB
CULE 0033.5 0034 ITIG.H
CULEG 0036.5 0037 2 0036.5 A037.5 |2 1036.5 0037 1 ITIG,.,V
CULG 0303 0303.5% G303 0303.9 IIIGyH
CULS 141y JIIBs N
CULG 519 0615 INg W
720 4540 | DURN
O724| 1454 | HWEIS 082849 1829.7 {2 ITIG
1152{ 2408 | SGMR
2019| 2400 CULG 2022 20%9 TNy W
CULE 20%9 2210 1 15
2200 2500 MANI
CULG 2210 24%04 ISs+H
CULG 2213 2213.% |2 II1G
CULG 2214,5 221%.5 |1 ITIG
CuLG 2216.5 2217 1 I11G
271 ¢000] 0458 HANT
BOo00) 6718 CULG 0oL e 00iv IIIGsH
CULG 004745 f048 1 UNCLF
CULS 01114 0247 ISsH
CULG 24k, 5 ITIIB. W
CULB 0341 034i.5 IIIGy+W
CULG 0n0t 1921 ISw
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SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
NOVEMBER 1978
TEHES OF EVENTS
o OBSERVATION STATION DECIMETRIC BAND METRIC BAND DEXAMETRIC BAND &
is7o [START UT[END 0T SORT UT | ERDUT TWT| START UT | EADOT [IRT| START UT | EMpuT [ixr| SPECTRAL TYPE
27 CuLG 9a02 {606 1 FAST DRIFT
0720f 1540 OURN
0725 1401] HWEIS
1420 1461 | WEIS
1447 £453| HEIS 1489,0 i449,8 {2 111G
1154 2408 SGHMR 1h49.2 14544 |3 IIIG
2019} 2400} CULG 2087 2059.,5 {1 2055 2159.5 |3 2057 .5 2058 1 IIIGG
GULG 2102 2353 TIIING W
CULG 2L 48,5 21590 i 2145.,5 2150 1 IIIGG
CULG 2i48.5 2149 2 ITIG
2202 2400| MANT .
CULG 2214.5 2216.% |3 .| 2215 2216.5 |2 ITIIG
CULG 2305.5 23065 { I1iG
CULG 2332.5 1 1118
28] 0000} 0749} CULG 00G0.5 a00i 2 gei0a5 9001.5 |1 I1IB
pooof 68571 MANI
CULG 1009.5 i I1I8
CULG D338 0039.5 0038 09039.5% TTIIGH
CULG 1040 pe40.% |3 IIIB
CULG 043 0458 ITIN,H
CULG G0O4.% 1 I1IB
CULG 0046 0141 1 IS
CULs 0142 2 0iu2 i IIIB
CULG 0z33 0234 0233 023%.5 TIIGH
CULG 0z3s 0236 2 0235.5 Q236 1 ITIG
CULG 0239.% 1 III8
CULG 0248 i I1IB
CULG G248 0341 ISHH
CULG 1314 0317 3 0314 0317 3 ITIGG
CULG 0330.5% 6331 1 ITIG
CULG 0341 6502 1 IS
CULG 04648 0548.5 |2 FAST BRIFTY
CULG gson2 711 1 IS
CULS 052%9.5 1536 POSS II.H
CULG 05390 1629 i 05410 0719 2 Ty
CULSs 0531 545 ITISsH
CULG 542 3556 1 P
CUuLG 0627.5 i&630 2 FAST DRIFT
CULG 0650.5 651.5 |1 FAST DORIFT
CULG oroL 0702 b3 I1I8
CULE 0701 07411 1 IIIN
GULG 3703.5 0704.5% 3 0703.5 0704 1 ITIB.V
07206] 1539] DURN 0725.8 0725.9 |1 iIIG4RS
DURN 0806 & 0813.4 {3 ITIGsN4RS
0734 1040 | MWEIS 0809.3 FBibkals |2 IIIGG
OURN B811i.3 0813.9 |2 IFIGsN
DURN 0320.3 09z20.6 {1 IIIG.RS
HEIS 10242 in32.8 3 I11GG
OURN 1027 .6 1032.3 |3 10265 1033.8 |3 ITIGG
DURM 1039.6 1939.7 |3 I1IG
1046] 14531 HEIS 1049. 6 1050.0 |2 II1G
OURN 1050.7 1051.90 {1 1350. 6 1050.8 (3 ITIG
HEIS 11223 1124.6 |3 IIIGG
DURNK 11234 1125.3 |2 1123.2 112%.6 |3 JIIGG
HEIS 1132.7 1133.7 |3 IIIGG
DURN 1133.7 1134.7 |3 1133.7 1134.8 3 IIIGG
HETIS 1150.5 1152.7 |2 ITIIGG
DURN 1151.5 1152.1 1 1151.5 1152.2 |3 TIIGG
WEIS 12034 1203.7 |2 ITIG
DURN 12045 1204.7 33 II1G
WEIS 1237.8 1238.2 |2 IIIG
DURN 1238.8 1239.0 |3 1238.8 1239.0 |3 III1GG
HEIS 13045 13047 |1 IIIG
WEIS 140%.7 140645 2 IIIG
1155{ 2107 | SGHMR 1405.8 1406.5 {1 I1IG
2022! 24040 CULG 2022 2400 1 IS
CULG 284L40.5% 2041 2 IIIG
CULG 204645 2048 2 2044 2048 1 IIIGG
CULG 2103.5 2104 z 2103.5 2104,9% (2 111G




SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS

NOVEMBER 1978

TINES OF EVENTS
- GBSERVATION STATION DECIHETRIC BAND HETRIC BAND DEKAMETRIC BAND
1978  [START UT]END UT SRT UT | EHD UT [WT| START UT | EWDUT [INT| START uT | EWDUT JuHT| STCCTRAL TYPE
28 CULG 2106 2226 ISeH
cuLeG 2113 2113.5 {1 ITIG
CULG 2117 2147.5 |4 IIIG
CULG 2123.5 i iIie
CULG 2132 2132.5 1 1116
22001 2400] MANI
CULG 2215.5 2216 2 IIIG
CULG z2z2e 24900 i Is
CULG 2234 1 IIIB
CULG 2237 1 IIIB
CULG 2334.5 1 233445 2335 2 ITIG
CULG 233845 IIIBs+M
CULG 2341.5 TIIB+H
CULG 2356.5 2357 i 2356.5 2357 1 111G
CULG 2357.5% 2358 1 235%7.% 2358 1 IIIG
GULG 2358 2358.% 2 2358 23%8.5%5 |2 ITIG
29 CULG geoa 0511 IS+ H
goo00| o720 CULG gaoaq 0726 i 185
GO00| 0858 MANI
cuLG 021 1921.5 1 0021 g021.% |1 I1I1G
CULG 031045 6318 TIIG,H
CULG 508 G558 IIISHH
CULG 0511 1720 1 1s
CULG G514 1533 1 SeHaFo
CULG 0517.% 0526 2 IT Ha
CULG 0519 0550 POSS IVeH
CULG 01523.% nsz2s 2 111G
CULG 0532 1534 2 II1G
CULG 0542.5 : 1 illB
0720] p918| OURN 0720 E gs18 Pl1 I,C
WEIS 0800.0 1450.0 |1 IN
6729 14%1| HEIS ‘09477 g948.0 |1 1116
JO00F 1021F DURN 1600 E£ | 1022 ©O|1 I,90C
HEIS 1012.4 1017.3 |2 TITIG. U
HEIS 10414 1041.8 2 1116
WELS 1054.7 1055.6 {2 ITIG
WEIS 1108.3 1109.0 4 IIIG
WEIS 1153. 4 1153.6 |1 ITIG
WEIS 1213.2 121k.1 |3 IIIG
WEIS 12334 1234.3 |2 ITIG
HWEIS 12425 1243.,3 |1 111G
HEIS 1343.3 1343.6 |2 IIIG
WEIS 1602+ 4% 1405.8 |3 IIIGG
1156 2107 | SGHMR 1403.3 140L4.8 |1 I1IG
WEIS 142543 1426.2 2 ITIG
HEIS 1528, 2 1428.5 |2 ITIIG
WEIS 143804 1435.0 |3 ITII1GG
SGMR 143240 1434, 2 |2 1116
SGHR 1523. 2 1524.9 |2 111G
SGMR 1846. 8 1847.3 |2 111G
SGHMR 1937.2 1948.0 |2 v
SGMR 1944, 8 1948.7 |2 T1
2020 2400( CULG 20210 2h00 1 15
CULS 2110 2400 TIIS,H
CULG 2i21 24010 1 IS.0C
cuLG 2137 2140.5 |3 I1IGG
CULG 2143 2143.5 1 I1IG
CULG 2150.2 2in2 3 TIiIGH
CULG 2153.5 2154 2 21535 2155 2 IIIG
CULG 2206.5 2207 2 ITI1G
CULG 2209 €210 2 ITIG
cuLeG 2213 2213.9% 1 2213 22l 2 ILIG
CULS 2216.5 2217 1 2216.5 2217 2 I1IG
CUuLG 2218.5 2219 i 2218.5 2219 1 ITIG
CUL.G 2226.5 2227 1 2226.5 2227 1 ITIG
CULG 2229 2229.% |1 IIIB
CULG 2238 2239 2 I11G6
CULG 22545 2 I118
CULG 2257.5 2258 1 2254 2258 1 IIIGG
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SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
NOVEMBER 1978
TINES OF EVENTS
- OBSERVATION STATION DECINETRIC BAND METRIC BAND DEKAKETRIC BAND "
15% (START UT|END UT SRT OT | END UT |INT| START UT | ENDUT |INT| START UT | ENDUT |iN7| SPECTRAL TYPE
29| 2205 2400 MANT 23378 2338.9 |2 III
CULG 2339.5 2341.5 1 23375 2341.5% |3 2337.5 2339 3 IIIGG,.V
30| 0080) 0720 CULG agoenq Gveo i Goos 0534 1 Is
CULG (B N:] 0019 2 ITIXG
CULG 1025.5 0025.5 (2 ITIIG,U
CULG o048 a4t ITIGNyH
CULG gi07 0108.5 |3 n I1IcG
Qaeer 0857 | MANI 9117 .4 9119,5 |2 ITIG
CULG o117 11t8.,5 2 0117 0120 3 031175 6120 3 ITIGG.V
GULG 9124 0124.5 2 012y 0125.5 |1 : 111G
CULG 6131.5 1 I1Is
CULG 0154 g212 2 N LV
CUuLG 0158.5% 0296 1 POSS II
CULG nent 0208 1 iy
CULG 134%,5 ’ 2 I1I8
CULG p3se 0352.5 |1 ITIG
CULG o409 1410 F-4 III6
CULG {1424 2 ITIB
CULG 0430.5% 0431.5 |1 UNCLF
cuLe 0446 0447 2 I1IG
CULG 1450.5 0451 2 I1IG
CULG 0522.5 2 0522+5 1 IIiB
CULB 0525 0526 2 ITIG
CULG 1536 0552 F4 IS
CULG 852 1729 1 Is
Cuisc 1553.5 11-3-1 3 ITIGyV
MANI 05%3.,8 0554, 0 1 ITI
CULS 601 0601.5 |2 IIIG
WEIS $736.0 1444,5 2 I
0731 1450| HELS Q754 & 0756.7 |3 ITIIGG
HEILS 375%.9 0801.8 |1 ITIGG
HEIS 905, 0 09d6.8 |3 ITIG
WEIS 0927.3 03927.5 |2 ITIG
WEIS 4933.3 0933.7 |3 IliG
HEIS A937.1 0337.3 [1 TIIG
WEIS 0938.0 0938.6 |2 IIIG
HEIS 0985, 5 0944.7 |2 ITIG
NEIS 1153. 4 1154,6 |2 ITIG
WEIS 1244, 0 1285%5.2 |2 ITIG
WEIS 1330.5 1332.2 |2 I11I6
WEIS 1420.0 1420.2 |1 I1IG
HEIS 1442,9 1543.3 |2 ITI8
1157 2187 | SGHR 180%.9 1803.3 |3 v
2020] 2400 | CULG 2120 2440 1 2135 2440 1 Is
2200| 2400 | MANI
CULG 2204 2400 ITINGH
CULG 2253.5 1 III8
CULG 2311 2311.5% (1 IIIG.U
CULG 23ib6 2316.5 1 23156 2316.5 |2 II116

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

B = Single burst RS = Reverse slope burst

G = Smaltl group (< 10) of bursts DP = Drifting pairs

GG = Large group (> 10) of bursts DC = Dyifting Chains

C = Underlying continuum (particularly with type 1) H = Herringbone

S = Storm in the sense of intermittent but W = Weak

apparently connected activity P = Pulsations

N = Iatermittent activity in this pericd CONT = Continuum

U = U-shaped burst of Type III UNCLF = Unclassified activity
Note: The 25-580 MHz solar radio burst observations are being continued at the Harvard Radio Astronomy Station at Fort
T Davis, Texas, but the preparation of data summaries will be delayed somewhat.
ERRATA: The Culgoora spectral data entry on 12 October 1978 in the metrie band at 0150-0310 UT had an ervor in the

Spectral Type. "IS,DC,C" should read 'CONT,IS,DCY.
December 1978 issue.

These data appear ir S$GD 412 Part I, page 139,
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GEOMAGNETIC ACTIVITY INDICES
NOVEMBER 1978
Three-Hourly Indices Three-Hourly Indices aa
Day Kp Km Ap Cp
1 2 3 & 5 6 7 8B Sum 1 2 3 4 5 6 7 B N S M
1 2+ 3 3+ 4 2+ 2 2 2+ |e1+ff 2 2+ 3 - 2+ 2+ 2 2+ 13 18 2B 22 1B 0.7
2 1~ 2- 2 3+ 3+ 3+ 2 2 18+ 1- 4 2 3+ k- 3¢ 2 2+ 1 18 30 17 30 0.6
3 3= 3= 3= 2+ 2- 2 4= 3+ |21 2+ 2+ 2 2 2= 2 L= 3+ 12 || 22 20 19 24 0.7
4 06 2+ 2= 2+ 1- 1+ 1= 9+ 2= |11 2 2+ 2 1- 2- tF 1~ 2= 5 9 15 14 11 € 0.2
5 [@8K: 3~ 3+ 1 1 1+ 1+ 1= 11+ 2+ 3- 1+ 1+ 2= 2= 0+ 0+ 5 £2 i0 17 6 GG 0.3
6 1 :8 0 0+ 1 1- 1 1~ 1~ L+ g+ 0 1= 1~ 1 2-41 1 2 4 & 4 7 CC || BB
7 [RoAli1~- 0 0 o+ 0+ 1- 3= 5 10~ i 0 0 0 1= 2= I~ &4+ g3 12 i1 3 27 0.5
8 G+ Lt 3= 2 2= 3= 2 2 22={l 4= 3+ 2+ 2+ 2- 3 2+ 2 14 || 22 27 34 16 0.8
g 3~ 3-3 2 2 1+ 0 1= [ t4+] 2& 2 3 2- 2 1+ 0+ 1 B 18 15 21 18 D. &
0 £+ 1 0+ 1# 1+ 4= 5= 5 i9- 2- 2~ D+ 1+ 2 4 5= 4+ i6 34 31 9 57 2.9
11 3 3 2+ 1- 1 1= 3+ 3 17 3= 2 2+ 1 1 1 3 3-jf 1ia 22 11 16 17 0.6
1z b2 6= & 6= & "B+ 4= G5t G 41— 5 4- S+ B S b4~ 5= L+ 53 87 [-1:] s7 77 .6
13 b L I= 2+ 4 b+ 4v A+ | 27+] 4= 3+ 2+ 3- 4= 4 h= 2=11 22 || 38 27 27 38 1.1
14 i- 6+ 1- 1~ Wt 4 3= 1v | 15- 9+ 0+ t- 4 4= 4- 3 2-yI 11 |l 17 18 4 31 0.6
15 2 3«2 2 04 2« 2 2+ | 16-} 2- 3~ 2- 2 0+ 2~ 2+ 2+ 8 | 15 13 16 12 Oty
16 A9 12 1 2~ 2~ 3= 1% 2¢ |- i3+ 2- 1 1+ 2 3 2- 2+ 1 3 9 15 11 14 [CC[{ 0.3
17 @7 j2 0+ 2+ 2+ 2 1 2=-1 13- 2= 0+ 2 3= 2« 4- 2 1 & 9 12 11 it [GC|i B.3
18 |06 [2- 2 1+ 4 1= 1= 1 2+ [ 311- 1+ 14 14 te 1« 1+ 1+ 3- 5 8 1 10 9 CK[} 0.2
19 3= 4= 2 3 4- 3- 1 2 21=f 2+ 3- 2 3- k- 3 2~ 3-l| 13 19 25 24 20 0.7
20 |05 |3 4+ 3 3- 3+ 4 b 4+ [ 29=} 3 4= 3 3= 3+ 4 5« 4=yl 22 | 35 13 31 48 ist
21 4+ 4= 3+ 3- 2= 2¢ 2 b= [24=] 3 3 3- 2+ 2- 2¢ 2+ 3+¢|| 18 || 27 17 26 19 8,9
22 (P4 I4h  4— b4 4- 5 5 3 2+ 31 3 3~ 3+ 3+ - b- 3- 2 28 45 38 34 49 1.2
23 2= 1= 1 3 4= 3+ 3 3~ |tg 1+ 1- 1- 2+ 3+ 3+ 3 3- 12 || 20 23 10 34 6.7
24 2+ 3- 2 2- G- 4= 4 4t | 2B=|l 2 2 2= 2- 3+ 4= 4+ 4 18 || 29 32 14 48 1.0
26 |01 14~ 4 4+ S 6 7 6+ 5 hi+ 3- 3 4-6 6 6% B~ b 60 a1 81 43 120 t.7
26 |03 i5= 5 5= 4 4% 44 4 34+ | Buti e 4t e 4= 4% 5= 4= 3 33 || 4% 41 41 45 1.3
27 3- 3+ 3 3 3 4=4 3 26=lF 2+ 2+ 2 3- 3 4- 4~ 3 17 || 30 30 28 41l 8.9
28 (@2 {2- 2- 1+ 1~ i+ 2- 1 1- i6 4 1+ 1~ D4 2 2 &t 3 5 .3 & T 5 G 0.2
29 03 {1+ 1 0+ 2 1- 2+ 1 g+ g 1« 1= 0 2 1 2¢ 1 0+ 4 8 8 3 7icc| 8.2
30 (@4 (2 1+ O+ i~ 1+ 1= 2= 2+ 10+ 2= 1+ 0+ 1= 1 1+ 2+ 3- 5 11 11 7 14 KK B.2
Mean 1% 2heS| 2Lab 2447 .68
Three-Hourly Indices Three-Hourly Indices
Day Kn Ks
| 2 3 4 5 6 7 8 1 2 3 4 5 86 7 8
1 2 2+ 3 &4- 3~ 3w 2 2+ 2= 3= 3 4= 2+ 2+ 2 2+
2 1- 2- 2= 3+ L 3 2 2 1= B+ 2+ 3+ 4- 3¢ 2+ 3-
3 2 2« 2+ 2% 1 2 4= 3+ 2+ 3~ 2= 2- 2 2 4~ 3
4 2 2=~ 2 1= 2= 1+ 0+ t+ 24 3~ 2 14 2- 1+ 1 2
5 3- 3~ 1 2 2- 0+ 0 2+ 3w 1+ 2= 1+ Z- 1- 0+
& 0 0 0+ 1 1 2-1 1=~ 1 0+t 0+ 1+ 2 1- 1+
7 1< 0 0 32 0 1+ 3- &4+ t 0 0 0 1 2-3 4
8 3+ 3+ 2 2 1+ 3- 2+ 2 4 4=~ 3- 3- 2- 3 2+ 2+
9 2+ 2= 3= 2= 2= 1+ 0+ 4~ 2+ 2+ 3 2 2+ 1¢ 0+ 14+
10 1+ 1+ 04 2- 2+ 4= 5= 4+ 2 2= 4= 1+ 2+ 4+ 5- G-
11 3- 2+ 2 3+ 1 1 3~ 3= 3- 2 2+ 1+ 1 1 3 3
12 5= 3+ 5 G- 5 4= L+ 4 6= & 6- B+ 5+ 4= 5= 5=
13 3+ 3+ 2+ 3- b= & L 14+ L 3 2 3 - 3+ 3 2
14 D+ 1 D+ 1~ L= f= I 2w 1- 1- ¢ 14 b= 4~ 3 2
15 2= 3= 2 2 G+ 2« 2 2 2- 2+ 2- 2 0 2- 2+ 3-
16 2- 1- 1+ 2~ 3~ 2= 2 1= 2 1+ 1+ 2 3 2 3- 1
17 2- 0+ 3- 2+ 2 1= 2 1+ t+ 0+ 1+ 3- 2- 1 2 1+
18 1+ 1+ 1+ 0+ 4+ 1- 1+ 2+ 1+ 2= 1+ 1+ 1 1+ 1+ 3+
19 2+ 3- 1+ 3 L= 3m 2= 24 2 3 2+ 3- 4- 3¢ 2 3
26 3- 3+ 2+ 3w 3+ 4= L+ 4= 3 4 3+ 3 3 4 5~ 4=
21 3+ 3 3+ 2+ 2- 2+ 2+ 3 3 3-3 2+ 2= 2% 2+ 3+
22 3+ 3e 4= 3 5- 5- 3 2 3 3 3= 4= 5 §- 3- 2¢
23 1+ 0+ 1= 24 3+ 3+ 3+ 3 1+ 1 1 2 3+ 3+ 3 3-
24 2 2- i+ 2- EL S, 2-2 2 2- 3+ 4= G- 4
25 3 3= 4= G+ 6 B B- 4+ 3= 3 b= S= 6+ 6 B 4
26 4= 5 & 4~ 4+ 5- 4= 3- 4= 4= 3+ L= 4 5= 4= 3+
27 2 3= 2+ 3 3 3+ 4- 3 24 2= 2= 2+ 3= 4 4= 3
28 1 1 1- 1- 2+ 2 1= O+ 1 4+ t- 0+ g- 2- 1 2~
29 1 0+ 0 2 1 3= 1 0+ 2- 1- 0+ 2- 1 2+ 1 D+
30 2= 1~ 0+ i~ 1+ 2= 2 2+ 2- 2- 0+ D0+ 1- 1+ 3= 3

Quiet deys (Q) and disturbed days (D), geomagnetic plapetary three-hour-range indices {Kp)

civen with & smail

zare), megretic character figures (Cpl}, and average amplitude {Ap)
at the University of GUttingen, F.R. of Sermany for the International Service of Geomzgnetic Indices.

{integers alone are equivalest to those nnrmally
{unit 2y} preparasd by Geophysikalisches Inst

and five most disturbed days [DI-D5} are ordered from most quxet or disturbed,, respect]vely

X = “Ap <6 but one Kp ~3o or two Kp values »3-")
Georagaetic three-hourly indices (Kn), {Ks) and (Km} as in IASA-Bulletin Ho. 32 and indices (a2},

pared by P,

intervals (K} are given for 24-hour and 48-hour iatervals ceptared oa 12 UT.

An * means

A, Mayaud of the Institut de Physique du Slobe, Paris, France.

“net really distarbed”

{Ap<20).

"antipodal™,

titut
Ten most auiet days [01-Q0(10}]

A or K means "not really guiet" (A = “Ap»6",

as in TAGA-Bull Etlﬂ fio. 33 pree

Really gquiet (C} and quiel but slightly disturbed thres-hosrly
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Nov 78
PRINCIPAL MAGNETIC STORMS
NOVEMBER 1978
083, GEOMAG-| COMMENCEMENT SC ~ AMPLITUDES MAXIMUM 3 HOUR - INDEX K RANGES UT END
3 letter LT\?T]C hr min
1AGA - N
code | TUDE [DAY {UT}H|TYPE| D(") H(y) Z(y) DAY (3 HOUR PERIOD) K D{'}Y H{y) Z{y) [DAY HOuR
HYE | 07«6N 2 0700 | e . .s e 02 (546} 037} 4 138 26 a4 a7
HUA | 00.6S 7 1403 .. e (Y . 07 (8) B 7 283 55 07 24
HYB | 67 .6N 8 0153 SC =~ «b #15 - 2 paca} 4 3 68 t9 9 09
GUA | 9. ON B p1s2| SC - #LE -13 08t1} 5 - :3!] L0 69 69
HUA | 00468 8 Q01i52]| SC 29 3 o816} 6 7 417 37 a8 21
HY8 07.6M | 16 06040 I'T) 'Y 'Y} e a¢) 6 3 138 F4 11 29
HER | 33.75 | 10 1500 .. . .. e 10{64+8) 5 i7 78 96 11 1%
GNA | 43435 | 18 15==]| ua .o .e . (7 ) 16 140 a0 A1 02
KGL | 56458 (18 10==| e» .e en .e t0{8} 7 - - - 11 10
KGL [ 56455 | 11 2009 SC* - - -— 1204) 7 - - - 13 21
COL | 6B4.6N | 12 0100 SC¥ . *289 -62 12032h45) <13(0.7) -1 225 1630 1100 13 20
NEW | 55.1N | 12 0101} SC 3 53 -3 12(3s4) & 32 278 232 13 21
HIT {54.2N | 12 0103 | SC* =1G * +47 12612748} 6 43 165 610 13 2i
FRD : 49.6N | £t2 0101] SC - - - 12(5) B 2L 133 57 15 13
SJG | 29.9N [ 12 ¢108| SC + 2 26 + 7 12 (&) 6 i2 710 18 13 06
HYB [ 0746N | 12 06101 SC - W7 +17 -1 12{ 445} 7 5 274 30 13 22
GUA | 84,.0N | 12 0100] SC* + 1 +62 =19 121{4) 7 - 240 40 13 20
HUA | 00,65 | 12 01041 SC 1 49 8 12(5) 7 14 3i9 47 13 2D
PMG | 18.65 | 12 0104| SC* = «8* +4p +30 12 14) 7 6 238 130 13 18
HER | 33.75 | 12 0101 | SGC + 6 +34 +27 1204) 7 36 176 163 14 0%
GNA | 43.35 ;12 0100 SC¥ =13.6% ~13 * 52 12(1} 7 31 i6Q 1990 13 21
TOD | 46,75 | 12 0101| SC* ~ B.5% #13 * + & 1213 +4} & 22 210 85 13 19
KGL | 56.55 ; 12 0100]| SC¥ — - - 1204) 7 - - - 13 21
NEW | 5541N | 14 10=~| . e .n .e 14 {546} 5 23 62 7L 16 04
NER | 55.2N | 18 2348 5C 2 13 - 1945} 22(3,5) 5 36 11% 1566 23 0t
HYB | 076N | 18 2300{ . . . e 19(%) 5 3 136 19 19 19
HUA | 00.55 | 18 2340 SC - 12 3 20{5,6) 6 12 315 - 20 23
HYB | 07.6N | 19 2200 e s . . 22 (546} 5 4 132 a7 2g 22
GUA | B4.0N | 19 2320 SO - +17 -5 20(1} 5 - 150 39 21 11
GNA | 43.35 | 19 2320 SG* - 3.2% + 5 -11 204{8) S 19 50 90 2t 12
KGL | 56455 | 19 2320 SC* - -— - 20(7,8) 5 - - -— 22 05
KGL | 56458 | 19 1155 SC¥ - - - 20(7.8) 5 - - - 22 05
COL [ 64BN | 22 05==| .. .. s e 221{5+H) 7 207 1379 850 22 24
HUA | BB.65 | 22 1138 .. . ae .o 2215+6) & 19 266 39 24 06
HER [ 33.75 | 22 1454| SC -2 + 7 + 5 22{8) 5 24 78 65 2% 03
COL | 6L.6N | 24 09--| .. o " ae 251(5) 9 719 2360 1730 27 23
NEW | S5.1H : 24 D8==| aa .s s ' 25 1445) 7 70 291 284 286 01
FRO | 49.68 ] 25  14-~| .. + 2 ity -6 25(4) 6 22 186 85 27 23
SJG | 29.9N | 24 0900} .« e .. ‘e 25 (6} B 12 172 42 26 12
HYB { 07.6N | 24 0600 .. e e ‘e 25(54647) 7 5 288 27 27 23
TOOQ | 46.7S | 24  14==| .. .r "o - 251546) 6 31 220 110 26 23
KGL ; 56.55 | 24 13--| .. 'Y e ve 24(T) 7 - - - 25 01
HIT | 54.2N | 26 1222 SC* + 1 +13 ¥ 25647} 7 48 340 195 26 23
HUA | 00,65 | 25 1224 SC* 1 45 2 258647 7 14 420 76 26 22
PMG | 18.65 | 256 03~~| .. e e .s 25(5) [} 7 130 B0 26 21
HER | 33.75 | 26 1223 SC* -2 +10 + 5 25(6) 7 43 166 222 28 01
GNA | 43435 | 25 (05==] .. -a .. . 2516) 7 32 1hg 140 26 23
KGL | 5655 | 26 1225, SG - - - 25 {5,656} 8 - - - 26 15
IRK | hI1.0N | 26 1209] .. X .e e 26(7) 5 16 165 53 2T 13
IRK | 41.0N | 29 09007 .. .e . . 29(6) 30{6,7) 5 29 99 Lty 3o 23
Reports were received from the following observatories:
College Fredericksburg Gnangara Guam Hermanus Kyderabad
Kerguelen Newport Port Moresby San Juan Toolangl Witteveen
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SUDDEN COMMENCEMENTS AND SOLAR FLARE EFFECTS

NOVEMBER 1978

PRELIMINARY REPORT ON RAPID MAGNETIC VARIATIONS

The meaning of the station symbols is given in the TAGA-News No. 16.

Times of ssc are mean values.

Sudden commencements followed by a

magnetic storm or a period of storminess (ssc)

08 0152 A: VIC COI LMM
12 0100 A: SOD WIT VIC

DRV :B: WNG
19 2320 A: VIC MM ;B:
25 1222 A: LMM :B: HNG

Solar-flare effects (sfe)

DRY
DOU
NGK
WNG
FUR

1B
FUR
MMB
OTT
CZT

WNG
EBR
KAK
COI
DRV

WIT
CoI
HAZ
N
:C:

H

FRD

WIT

WIT

CZT

KSA

MMB
NGK

Effects confirmed by ionospheric or solar cbservations are

03 0026 - 0031 HAZ

Very unusual events

nane

(si: A: FUR
B: EBR :C: NGK)
KNY LMM KNY LMM CZT

EBR HAZ

underiined.




RADIO PROPAGATION QUALITY INDICES

NOVEMBER 1978

Quality Indices calculated for reception at Luchow

DAY TOKYO NORFOLK MOSCOW CANBERRA | BRACKWELL
1 4.7 5.8 11.5 3.2 12.0
2 5.5 5.3 13.2 4.4 14.0
3 7.1 5.4 13.1 4.1 14.1
4 5.8 6.6 12.8 3.8 13.8
5 4.9 6.2 12.9 3.9 13.5
6 5.4 6.9 12.6 4.7 13.6
7 7.3 6.9 13.1 4.7 . 13.9
8 7.3 6.9 12.9 5.3 14.0
9 5.7 6.5 12.9 4.5 13.8

10 7.8 6.6 13.2 ., 4.8 13.9

11 7.4 6.9 12.4 b.4 13.2

12 6.0 6.8 12.2 4.0 13.9

13 5.6 6.6 i2.6 3.3 13.3

14 6.1 5.9 i2.4 3.7 13.2

15 bob 6.4 11.5 3.7 12.7

16 4.1 7.0 i2.5 3.1 13.0

17 4.9 6.4 11.7 3.3 13.5

18 4.2 6.7 12.2 3.5 13.5

19 4.3 5.8 12.1 3.8 13.4

20 4.2 6.2 12.8 4.1 13.8

21 4,7 5.7 11.5 3.6 12.7

22 3.3 5.6 11.7 4.1 13.2

23 5.2 3.5 11.6 3.7 13.3

24 5.0 5.7 12.1 3.7 12.8

25 3.3 5.5 11.3 3.0 11.2

26 4,3 4.4 11.2 2.6 12.5

27 4.5 4,7 11.2 2.6 12.8

28 2.7 4,8 11.0 2.7 12.2

29 2.5 5.3 10.9 2.9 11.9

30 4.4 6.4 11.2 3.3 13.1

MEAN 5.1 6.0 12.1 3.7 13.2
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Nov 78 'R ANSMISSION FREQUENCY RANGES - NORTH ATLANTIC PATH

NOVEMBER 1978

o'ur |3 6 9 12 15 18 21 24 oOUT3 6 9 12 1:5 I8 21 24
30, N ' T N T T I R TON W S ' | _l | T R I W M R 30
MHZ | b A, = 1 9. Ag = 6 MHz
20 | ¢ | 4 ¢ I ¢ | 20

¢ : - P
104 | ¢ I ¢ —— 0
A — C — AS—— C — .
0= 0
2.A.,. = 9 0.8, = 9
20 ¢ | ; ¢ : 20
¢ [ —1 ¢ ¢ e e T
10 [ C —— A e
] ¢ ———] ¢ -
0} 0
3.Ag, =10 LAz, = 6
204 | ¢ b [ ¢ | 20
¢ f———o{ ¢ ¢ .
10 —  fmm - 10
| ¢ 1
¢ [ | % i —
0
° 4.8 = 2 12.Ag, = 36
20}~ c ; o ¢ | - 20
£ i ¢ — ¢ ——t ¢
044t it b= , : 10
E—— ¢ [a— I ¢ '
0 0
5Ap, = 5 13.Ag, = 22
204 | ¢ ; I ¢ prsnamrerey——s e = 20
¢ p—————] { ¢ o
] I ¢ - 10
i [W— | I—
e of — g em— g
0 0
8.4, = 2 14.Ag, = 8
20- ¢ b | ¢ | 20
¢ e T ¢ p——o ¢
10 Gl . - 10
| CC I—_i—: ; | ; I  —
0 1
T.Ag, = 9 I5.Ag, = 6 °
20 | ¢ b - ¢ b -20
¢ ¢ c e W )
04— (b= ¢ ¢ e , 10
] : E ; — ] S i
OTeh, =1 16.A, = 5 0
204 | ¢ oo | G frrerrmets— D)
¢ I ¢ ————— ¢
(o8 : I T 0
 — S R — E— bt
O T T ] A ' T l | 1 'I ¥ L} L) 1 I t l 1 | ) 1 ) 1 O




! 161

Nov 78
TRANSMISSION FREQUENCY RANGES -- NORTH ATLANTIC PATH
NOVEMBER 1978
Q"UT 3 ] 9 i2 15 18 21 24 o"uT 3 6 9 12 15 I8 21 24
30 PSR R ORI S WU NN N AU SR ST TR W R N P A W I N N TR S TN N S SR A 20
MHz 17. AFr = 5 24 AFr =14 MHz
204 | ¢ prrerrerer— I C poeo—— ~20
¢ ] { G | ¢
10 ! ¢ 10
- ¢ | | ¢ e
| ¢ e E— ¢ -
° iB.AFr 4 25. AFr =37 °
204 | G F———————— i C — —20
G e B ¢ — [
- C [ :
10 i ¢ — i H ——— 10
pomnesrarerarmreeves| G e ] ¢ |
0 - o}
IQ‘AFr =1l 2’6.1\‘,—', =25
204 1 G } i | ~-20
¢ P { 6
lo+— ;O — = , 10
- ! % — i C o]
1 _—-—-—l c !—-”
0 0
20. A, = I8 27. A, = 15
204 1 ¢ f—— | G e —20
¢ e e SR ¢ — I
107 TR —— 1 G —'°
¢ p— H e G
0 0
ZI'AFr = (2 ZB'AFr = 4
204 1| G P | ¢ _ - 20
¢ premr——o ¢ ]
10 N e , : ' - 10
c H . c E—_ frromevmevssrare——] ' c —t
0] ¢
22 Ag, =21 29 . Ag = 2
20+ | ¢ — | ¢ frre—— ~20
¢ e {} G f——— ¢
10 Y Y S— | P S
—— ¢ —] I—— ¢ —
(o) o
23. Ap, = 10 30. A, = 3
20+ | ¢ — | ¢ _ —20
G — 1 ¢ ¢ b——— ¢
10~ 1 ; —] ¢ !0
rssresreererrmosorss] ¢ = ] [ prmmereee
0 T I T l T l T l ¥ I 1 ! ¥ i T L] l T l T I T I ¥ l L i 1 I 1 0
0 3 6 9 12 15 18 21 24 0] 3 6 9 12 IS 18 21 24

Field strengths from five frequencies, 5.0, 8.1, 10.9, 16.4 and 20.0 MHz, observed on
a Liichow - Norfolk circuit are represented above. Heavy solid 1ines represent field
strengths 2-12 dB above 1 uv/m (transmitter power reduced to 1 kW). Observed field

iﬁrenﬁ@hs between -12 dB above 1 pv/m and -40 dB above 1 uv/m are represented by the
ine Tine.
Adapted from Observations by Deutsche Bundespost

USCOMM-NOMA-ASHEVILLE, N.C.~2/79/950




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."






