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LETAILED QWERAMGE FUR 1979 PUBLISHED IN "SOLAR-GEOPHYSICAL DATA"

1979 1980
Jan Feb Mar hor Hay Jun Jul g Sep oct Now Dec Jan
A SOLAR AD INIERPLANETARY PHENOMENA
Al Sunspot Drawings 4158 52 416A 50 ALTA 44 418A 49 419K 48 4208 50 420A 50 4224 52 423A 50 424A 50 425A 48  426A 50
A.2a  Zurich Provisional Relative Sunspot Nusbers Rz 434R 11 415A 11 416A 1% 417A O 438 11 419A 1) 4204 11 421h 11 4223 11 4238 11 424n 11 425A 11 426A 10
A.2h Zurich Final Sunspot Mumbers Kz
A-2¢  Arevican Relative Sunspot Hudbers RA 4143 11 41SA 11 416A 1% 417K O 41BA 11 419 L1 420A 11 421A L1 4223 11 423h 11 4245 11 435A I3 426A 10
A.da Mt Rilson Magnetogcams 415h 52 416A 50 417A 44 410A 4B 4194 48 420A 50 421A 50 422A 52 4237 50 424A 50 425A 48 426 S50
AJb  Ht. Wilson Magnetic Characteristics of Sunspots 4188 50 418B 60 417A106 418A108 419A110 420A110 420AL12 422A 11 423A110 424M112 425RM08
A.dc  Kitt Peak Mognetograms 4158 52 436A S0 417A 44 418h 4B 419A 48 420R S0 4217 50 4227 52 423h 50 424R S0 425A 48 426A SO
A3 Hean Solar Magnetic Field (Stanford) 414A 42 415A 44 416A 42 417A 36 ALGA 38 419A 36 420 40 421A 40 4227 42 423K A0 424M 40 425A 36 4Z6A 3B
Ade  Stanford Magnetograms 415A 52 A4l6A 50 41VA 44 416A 43 419A 4B 420A 50 43R 50 422h 52 423A S0 424A 50 425A 48 426A 50
Add Bealpha Filtergrans 415A 52 416A 50 417A 44 41BA 48 419A 48 420A 50 421A S0 422A 52 423A 50 A24A 50 425K 4B 426A 50
A5 Caleiun Blage Driawings - Mt. Wilson 415h 52 4LGA 50 A17h 44 418A 45 4197 40 420A 50 4Z1A 50 422A 52 4290 SO 424A 50 435A 48 4¥6A 50
ASa  Calcium Blage (M. Wilsom) and Sunspot Reglons 4188 50 418B 60 A41TAL06 4IBAJ0B 419AII0 420A110 421A112 422M\04 423A130 424A112 425Al08
A.5b  Mt. Wilsen Daily Colcium Plage Indices 415A125 416A116 A17A118 4)6AL18 419A123 420A121 421A125 422A120 423A124  424A125 425A121  426A112
5.6 H-aipha Synoptic tharts 4157 48 416h 46 417A 40 418K 42 A19A 43 420A 44 A21A 44 422 46 423R 44 424A 44 42SA dD  426h 42
Afb  Synoptic Chort and Active Regions (Paris) 4198 4 4208 4 421B 4 426B 38 4268 39 4268 40 4268 41
A.ic  Stanford Solar Magnetic Field Syncptic Charts 415A 49 416GA 47 417A 41 41BA 43 J19A 44 A20A 45 421A 46 4A22A 48 423A 46 A24A 4G 425A 42 426A 44
A6 Kitt Peak Solar Magretic Field Synoptic Charts 4183 45 419A 45 4308 42 420A 48 A422A 50 423M 48 424A 4B 4053 44 AZGA 46
AJE  Helium D3 Chromosphere (Big Bear) - — 416A 38 A17A 31 418A 34 4107 34 A20A 35 421A 37 4228 36 423h 41 425B 28 425A 37 426a 39
A Helium Synoptic Maps [KERO) 4147 34 A15A 40 41GA 36 417A 32 410A 33 4397 33 420A 34 A21A 36 4238 75 425A A6 425A 47 426A 48
A 7R Coronal Line Brizeion (Ssc Paak) 415A 52 4164 50 417A 44 4187 43 419A 48 4208 50 421A S0 422A 52 423A 50 424A 50 4352 48 426A 50
A.8an 2800 #Ez — Daily Values of Selar Flux (AR-Ottawa) 414A 11 41SA 11 416A 11 4L'A 9 418A 11 419A 11 4204 11 420 11 422A 11 423A 11 424A 11 435A 11 4367 10
A.dac 2800 #iz - Daily Values of Adj. Solar Flux (ARD-Ottowa) 414A 11 415 1L 416A 11 41794 9 418A 11 419A 11 420A 1L 420A 11 4228 11 423A 11 424A 11 425h 11 476A 10
ABg  Daily Values of Adjusted Solar Flux (AFGL) 4144 11 415A 11 416A 11 417 & 418A 11 439A 11 420A 11 4228 84 4224 11 423A 11 424A 11 425A 11 4262 10
A.dcb 2.6 Tm Radio Maps of the Sun {NOSC - La Posta) an — — —_ 4195 48 420A S0 421A 50 422A 52 423 50 424A 5C 42SA 48 428A 50
A.94 2 om Radio Maps of the Sun (MOSC = La Pesta) - — — -— 419h 48 420A S0 421A S0 422A 52 4237 50 424A 50 425A 48 426A SO
h.l0a 169 Mz ~ Interferomebric Chservations {Hancay) 414k 24 41SA 25 416R 35 AITA 21 Al9B 52 4208 69 420A 24 4228 B5 422A 25 423A 27 424A 25 426A148  426A 23
A.J0c 21 em East-West Solar Scans (Fleurs) 4ldA 27 A15A 28 416A 28 417A 24 41BA 25 4208 70 420A 27 421A 28 422h 28 423A 30 424A 28 425A 27 4Z6A 26
2.108 43 em East-West Solar Scans (Fleurs) Al4A 28 4154 20 4155 29 41MA 25 41BA 26 420B 71 420A 28 421A 20 432 29 423A 31 424A 29 425A 2B A26A 27
A.10e 0.7 em Bast-Hest Solar Scans (Gttawa~ARD) 414A 26 415 27 A16A 27 417A 23 41BA 24 A19A 26 420n 26 421A 27 422 27 423A 29 424A 27 425K 26 436A 25
A.0f 3 om East-test Solar Scans (Toyokava) Al4A 26 4157 26 A16A 26 417A 22 418A 23 419A 25 4Z0A 25 421A 26 422h 26 423A 20 424R 26 AZSA 25 4A26A 24
A.llk  Solar X-ray Radiztion (SOLRAD 11} 4152129 4167120 ALTAILS 418A122 419A226 420A124 420A129 422A133 423A120 42658 — _ —_
A.dlg  Solar X-ray (SMS/GDES) (graphs) 4193 33 4208 53 4218 35 4228 31 4238 37 4248 29 4258 20 4268 M4
A.l2ba Cosmic Ray Protons (Pioneers 6 & 7} 414A 36 — m— —_ — — e s -—_ — — —— —
A.l2ob  Cosmic Ray Protons (Pioneers 8 & 9} 4148 37 — — -— -— o —— — 4248 39 — —_ e 436a 32
A.l2e  Encrgetic Solar Particles (IMP H & J) 421B 43 4208 49 4218 30 4228 25 4248 40 4268 33
A.)3da  Solar Wind {Pioneers 6 & 7) 414A 36 — s -— -— —m — -— e _ — -—_ —
A.l3sb Solar Wind {Pioncers 8 & 9) 414A 37 -—— — e -— — — e 4248 39 — — — 4265 32
A.136  Solar Wind fram IPS Measurements 414A 32 415A 45 416A 39 4)7A 37 ALBA 35 41SA 35 4204 37 4228 89 432A 30 424B 36 424A 37 426A146 426A 34
Ad3e Solar Plasma {IMP H & J) 4198 32 4198 47 4218 29 4226 25 4238 17 424B 2§ 425B 19 4268 23
A.13f  Solar Wind (Pioncer 12 (Venusz)) 4142 38 4154 30 416A 35 417A 31 410A 32 419A 32 420A 36 420A 35 422A 37 423A 37 424h 36 425A 33 426A 33
A7 Interplanetary Manetic Field (Pioneer ) —_ —_ —_— -— _— —_ — —_ —_ — —_ — —
A7 Interplanctary Magnatic Field (Pioneer §) 414A 37 rme — -— — e -— —_— 4248 39 — - —_ 426A 32
A.17  Interpianctary Magnetic Field {Pioneer 12) 4238 71 424D 38 4258 29 426Al16
A.l7c  Inferved IP Magnetic Field . 415A 42 A15A 42 417A 34 AL7A 34 418A 36 419A 36 4201 38 420A 38 4224 40 423n 33 424A 36 425A 34 426A 36
h.18 Interplanetary Electric Field {Pioneer 8) —_ —— _— — _— — — —_ e —_ — _ —
A.18  Interplanetary Electric Field (Pioncer 9) 4147 37 ma —_ —— — —_ -— —_ 4248 39 — — — 436A 32
B. ICHCSPHERIC (AND RADIO WAVE PROPAGATICN) PHENCMENA
8.52  Graphs of Transmission Frequancy Range A15Al62 AL6AI66 417A166 A1BAL6E 419AL6H  420Al66 42LAL66 A22AL7E 423A174 424A154 425A152 426AL42
B.S3  Quality Figures Based on Frequency Ranges 413A161 415A165 4L7A16S 41BAYGS 419A167 420168 421AL65 422M180 423A173 424153 425A151 426A141
C. FLARE-ASSOCIATFD EVENTS
C.la  Cptical Gheervations Flares 414A 14 414A 15 AX6A 14 417A X2 4)0A 14 4193 14 420A 14 421A 14 4225 14 4233 15 424A 15 425A 15 426A 15
C.lba  Optical Observations Flarea {Standardized Data) £20B 82 4228 38 4238 25
C,)¢  Flare Patrol Chservaticns 414A 23 415 24 416A 24 A1TM 20 41BA 23 419A 24 420 23 420A 25 423D 72 423A 26 424A 24 425a 24 426A 22
Cudd  Flare Patrol Observaticns 4208120 4228 72 424B 45
C.le  Flare Indices (by day) 420m119 4228 72 423B 58
C.1f  Plare Indices (by Region) 4228 91 4238 83
c.3 Solar Radio Waves - Outstanding Cocurrences 4198 8 420B 8 421B 10 4228 4 4238 4 424B 4 425B 5 436B S
Solar Radio Haves ~ Pixed Freguencies — Sciected 414A 29 4155 30 416A 30 417A 26 410A 28 419A 27 A20h 29 42lA 30 4228 30 423A 32 424A 30 425A 29 426A 2
€.t 41.25, B0 and 160 Mz Selected Burats (Culgoora) 415A147
C.da  Solar Radio Spectral Obs. {Fort Davis} 4170 60 4178 62 4LIAL38 4208 73 4208 75 420A139 4238 76 4238 78 423A143 426A149 426A153 426AL1T
C.4d  Solar Radic Spectral Obs. {Culgoora) 415A129 416A134 4174138 41BAE37 41SAL42 420A139 421AL45 422a149 423A143 424A130 425A125 426A117
C.de  Solar Radio Spectral Cha. {Welssenau} A15A120 416A134 417A138 41BAL37 419A142 420A13¢ 422D 86 422A149 423A143 424A130 425A125 426M117
C.4f  Solar Padio Spectral Obs. {Sagamore Hill) A15AL29 416AL34 4L7A138 41BAL3T 419A142 420A139 421A145
C.dh  Solar Radio Spectral Obs. (Dwingeloo) 415A120 416A134 417A138 41BAIZT 4)9ALA2 ——- 421A145 4222149 423A143 4247130 425A125 426Al17
C.4i  Solar Padio Spectza) Obs. {Bleien) 415A129 416AL3I4 417AL38  A1BAR3T?  41OAL4Z — 4220149 A23A143 4240130 425A125 426A117
C.4f  Solar Radio Spectral Gbs, (Manila) A15A129 416A134 4L7A138 418A137 419A142 420A139 A21ALA5 422A148 mee 4240130 428A125  426A117
C.dk  Solar Radio Spectral Obs. (Learmonth) 4227149 4237143 435a125
C.6l  Solar fadio Spectral Obs. (Palohua} 4220149 423n143 4325R125
C.5e  Solar ¥eray (SMS/GCES) (graphs) 4198 33 4208 53 421B 35 4228 L 4238 17 424B 29 425D 20 4268 24
C.6 Sudden Ionospheric Disturbances 415A126  416A117 417A119 41BAL19  419A124 4204122 421AL26 422M130 423AL25 424126 425A122 426A113
D. GEOSMRIETIC AND MAGNETOSPHERTC PHENCMENA
Dla  Geemagnetic Indices Kp, Xn, Ks, Km, Ap, aa, Cp A15A155 41GALSB 4L7A158 418AXSB  4)9ALGO 420A160 42LALSO 422A170 423R166 424A147 425A144 4268133
Dudba  27-day Chart of Kp Indices 415R1ST  416AL60 4L7A160 41BAE0  419M162 420A152 421Al6L 422M172 423R168 424Al49 425A1d6  426A135
pde  27-day Chart of C3 426M136 426AL36 426AL3G 426AI36 426A136 426A136 426AL36 426AL36 426AI36 426A136 426A136 426A136
D.ica  aa graph 1968-present 426R137 426AL37 426A137 426AL37 426A137 426A13T 426A137 426A137 426AL3Y 426A137 426A137 426A137
B.ld  Principal Magnetic Storms J15A158 41BA63 417AI63 41BALE3 41PRLGS 420AI65 421A164 AZEAITS 423A171 424MI52 425A149 426AL4D
D.le Reduced Magnetograms
D.lf  Sudden (xmmencement and Solar Flare Effects A15M60 416A164 41BB 76 410D 63 AL9ALGE 421B 42 4220 S0 422A177 423M372 4258 33 425A150
D.lg  Equatorial Indices Dot 4168 90 416A162 417A162 J1BA162 419R1G4 A20ALG6d 42IA1E3 422A174 42IAL7C 424MIS] 4254140 426ALIS
:.ux Gea-ugn;:;; Substorm Log (Boulder) 414 43 415h 46 416R 43 417A 33 41BA 39 419A 39 420 4L 423A 41 422A 43 4237 42 A24A 41 AZSA 38 426A 40
F.la  Cosmic Ray Heutron Counts {Deep River) d15A154  416A151 417A1S1 41BALS: A19A153 A20A15S 42LA1S8 422A165 423ALG) 4258 32 425A143 :
E.lb  Cosmic Ray Neutron Counts (Climax) 4168 §8 416A15]1 417M1S1 416A1SY 419153 420A155 421AIS0 A2ZAL65 AZ3AL6) 425B 32 425A143 A26AL32 o
F.le  Cosmic Ray Neutvon Counts [Alert) 4157154 416A151 417A1S1 41BALS: 4308 78 420A155 421AlSG A22A165 423AL61 4258 32 4254143 :
F.lf Coemic Ray Neutron Counts (Calgary}
F.ih  Commic Roy Meutron Comts {Thule) 4198 62 4193 62 419B 62 419B 62 419A153 420A155 421AL56 422A165 423R16) 424Al6 425A143 426A132
f; ﬁ Comis g m:r; g:tr; iﬁ;& ) 4158154 Hsmm 417A151 418AL5L 419A153 420A135 421AL58 422A165 423Al61 425A143 426132
P mﬁﬁmﬁc Ry Heubron Comte (o 4157354 4162151 417A153 418ALS1 419A153 420A155 421A158 432A165 423A161 425A243  426A132
;.11 gsmic Faymt;esutm Counts {Huancayo) 478 67 AlSB 72 4198 58 4208 79. 420A1S5 423AN50 423 01 425B 32 425B 32 426A177
H.60  IUWDS Alert Decisiony 43h 4 435A 5 416A 4 ALTA 4 418A 5 AI9A 5 420A 5 420A 5 422A 4 423A 4 424A 4 475A 4
H.62  Abbreviated Calendar Record 4208 50 4228 76 4238 62 foen 4
Hotes:

"415A 52° listed under 1979 Jan means that the sunspot deawings for Janoary 1979 were contained in Solar-fwephyoieal Deta
Huamber 415 - Port I, beginning on page 52.

A= Part I, B » Part II,

— = 10 dakta available,
blank = data not yet received.
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Jan 80

ALERT PERIODS

INTERNATIONAL URSIGRAM
AND WORLD DAYS SERVICE

JANUARY 1980
PRESTO MESSAGES (THE RAPID REPORT OF MAJOR EVENTS).

08 JANUARY 1980 BUULDER 08/1418Z SOFLARE X1/1B S11E29 08/1010Z CURATION 35 MINUTES

09 JAHUARY 1980 BOULOLR 03/0345¢ TENFLARE 393 FLUX UNITS 09/0029Z OURATION ABDUT 29 MINUTES

10 JAKUARY 1380 BOULDER 10/1427Z SOFLARE M6/1B $10EQ7 10/04567 DURATION 67 MIRUTES
TENFLARE 2900 FLUX UNITS 10/0457Z DURATION B3 MIHLTES.

25 JANUARY 1980 BOULDER 25/2200Z SOFLARE M7/2B S19M51 25/2111Z DURATION 130 MINUTES
TENFLARE 1000 FLUX UNITS 25/23422 DURATION 44 MINUTES

27 JANUARY 1980 BOULDER 27718007 SOFLARE X2/NC OPTICAL NOSWID 27/1152Z DURATION 15 MINUTES
TEHFLARE B850 FLUK UNITS 27/11527 DURATION 24 MINUTES.

SUMMARY OF THE GEOALERT WWA MESSAGES
Message |Date [Date of |Wolf [IDcem| A Active_Regions Forecas|s
serigl  fof obser+ |number [solar |index || Locotion | Mo of Figres | Outstonding events ||{Dafe]Loccation | Cesch Alert Situations
number [issue |vaticn flux tof-lLong | Total | M X Lat-Leng
001 01 31 205 185 § 007 S14H78 4 0y 0 01 S8 1 SOLALERT 01/03 MAGQUIET
$15K19 o] 1 ] SISWI9 L €
S24117 0 ol ¢ S24M17 ¢ @
K12E18 o o| o HiZE1B | Q
S13E31 [ ol e S13E31 | A
RI3NG7 i ol ¢ H13W67 | Q
SZ1E10 1 ol ¢ S21E10 | @
$23E49 L ¢l 0 S23E49: @
HIZETO ] ¢l 0 NIZEFO{ E
HiBET2 G G| o N18E79§ Q
002 02 ju 184 196 | 014 S17W31 Y G} 0 0z 517W31 | £ SOLALERT 02/04 MAGQUIET
S23y34 0 ¢l 0 S2334 | @
H1L1ECH il 010 N1lEO4 | Q
513E17 ] 0f 0 SI3E17 | A
N13W76 ] Gl 0 NINZ6 | @
S21W04 1 6| 0 S21Wo04 | Q
S23E36 ] 0l 0 S23E36 | O
N12E57 2 110 H12E67 | A
N19EGY ] 0| ¢ Hi9E67 | @
528405 ] 0] 0 S28HO9 | ¢
514E78 9 0| o S14E78 | @
903 03 174 165 210 | 010 S15W51 1 9| 0 03 S16661 | ¢ SOLALERT 03/04 MAGQUIET
S23148 a 0] 0 52348 | Q
513£03 Q ol 0 SI3EQ3 | A
519421 2 a0 SI9W2Y | E
524E23 i} of 0 S24E23 | @
N13E44 1 210 NIZE44 | A
N19E53 0 a(0 N1SES3 | Q
515663 0 a0 S16E63 | @
N29469 0 [ ] N29W6S |
NZ2W0Z 0 9,0 W22tz | Q
NZOE30 0 ] N20E30 | Q
S20€70 0 0; 0 SZ0E7C | 9
004 04 o3 184 221 | 013 SZ5HE0 1 0; 0 04 S25460 | 9 SOLALERT Q4/11 MAGQUIET
$13410 0 0; 0 SIWIC | 9
S19W32 0 0i ¢ Si9432 | §
525E14 i 0:i 0 S25E14 | @
R13E30 3 0: ¢ HL3E3C | E
N19E40 0 L Hi9Ed0 | Q
513E50 ¢ 0i ¢ S13E50 | Q
H28W80 ¢ or e H2skac | 0
H23W17 ¢ opC N2M17 | Q
H20E17 ¢ A N20E17 | O
S19E58 ¢ gl o0 S18E58 | Q
005 05 ad 201 223 | 013 S2AK74 [H ¢l o0 05 S24W74 | Q SOLNIL MAGQUIET
S13423 0 gl 0 SL3H23 | E
$26E01 Y ¢l o S26E01 | Q
H13ELG 2 ¢l o NI3ELG | E
HIBERS 1 c| o N1BE25 | E
S13E37 ] el 0 S13E37 | Q
H20E04 2 6| 0 NZCEO4 | @
519E45 ] 0| 0 519645 | @
N1ZETD 0 G| ¢ NIZE7Q | E
H21E53 9 9 0 HZ1ES3 | §
006 06 05 27 215 | 008 S25HB7 0 ] 06 S25N87 | ¢ SOLQUIET MAGQUIET
S14H36 Q 9]0 S14436 | @
527413 3 9]0 SRTHI3 | E
N13E04 5 910 NI3EQ4 L E
H19E14 1 040 N19E14 | @
S14£23 Q 070 SI4E23 [ Q
519410 1 ai0 S19410 | 9
S12E32 0 aj 0 S12E32 § Q
K17E58 4 a| ¢ NI7EBB | E
NO7E4D 3 [ NOTE4Q | E
H11E47 0 of ¢ HILE47 | Q
515E06 0 ol o SIS5E0E [ ©)
SI3E62 2 o0 S13E62 | E
H12E85 o o0 HIZEAS | Q
007 a7 06 251 233 | Q06 S14W48 2 [ a7 514448 | £ SOLALERT 07/09 MAGQUIET
HI3WE3 2 [ Hidl3 | E
SE7WR4 [H [ 52724 1 Q
N19E00 2 [ NIBEDO | €
S15EL0 1] gl 0 S15£10 { Q
Hi19428 8 ¢l|o H1SK28 1 0
S19£18 1 [t I3 S19E18 | 0
H15E43 1 6|0 H15£43 | £
H18E25 8 1|0 H1%E25 | A
314H07 Q 8|0 S14W07 § 0
512E47 ] 1|0 S12647 | E
H10E65 { 918 NIGEGS | Q
SZ3H11 a g0 S2M1 | ¢
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ALERT PERIODS
INTERNATIONAL URSIGRAM
AND WORLD DAYS SERVICE
JANUARY 1880

SUMMARY OF THE GEOALERT WWA MESSAGES
Message |Date |Date of |Wolf |10 em| A Active Regions Forecasts
serial  jof obser- jnumber |solor |index || Lotation | No of Flares | Quistanding events ||Date|Location § Desex Aler? Situalions
nufnber !issue Jvgtion Flux Lat-Long | Tetal [ M | X Lat-Long

aos 08 |07 242 236 | 003 526437 0 ¢to 08 | S28W37 [ 9 SOLALERT 08/10 MAGQUIET
N1ZW25 0 010 N1ZW25 |
N20W11 0 0o N2OW1L | Q@
514W64 0 00 514064 ]

515402 0 010 515402 | Q
N18Wa2 0 0lo n18442 0
520E06 0 0o S20E06 ]
N15E29 2 Djo N15E29 E
NI1BE1l 3 010 N1BE1] A
S16W20 0 010 516420 Q
S12E36 4 1(0 S12E36 A
N10ES52 0 olo H10ES2 0
S23W24 0 o]0 52324 Q

009 03 08 286 243 | 006 515W77 0 0 | 0 [PRESTO BOULDER 09 | 515W77 Q SOLALERT 09/11
N13W39 0 0 | 0 {08/1418Z SOFLARE N13W39 ] MAGALERT MINOR 10
N21uz2 1 0 | 0 {X1/1B AT {8/1010Z N21Wz2 Q
S14Ni6 | O 0 [ 0 |S11E29 MAX AT 514W16 Q
N19W55 0 0 [ 0 {08/1013Z DURATION N19W55 0
518H05 0 0 | 0 {35 MINUTES. 518W05 ]

N15EL7 7 0 | 0 [PRESTO MEUDON N15EL7 E
N19WO0l 6 1| 0 [08/1488Z TYPE FOUR N19KO01 A
S11E23 7 0 [ 1 [RADIO BURST AT 511E23 A
N10E39 0 0 | 0 |MANCAY START AT H10E39 Q
522038 0 0 | 0 |08/1010Z, IN PROG- 522436 Q
N22E64 0 0 | 0 [RESS AT 08/1037%. N22E64 ]
SC7EG6 0 00 SG7R66 | 0

010 10 09 264 259 { 004 516WB6 0 0 | 0 [PRESTO SYDNEY 18 | S16W86 ] SOLALERT 10/12
R13WS7 [ 0O 0 10 |09/00457 TENFLARE N13W57 E MAGALERT MINOR 10
K18438 0 0 10 |09/0029Z 393 FLUX N18W3B | G
515428 0 0 | G |UNITS DURATION 29 s15428 | ¢
N18WEEB § O 0 | & |MINUTES. PRESTO N18WEs | ¢
518419 0 0 | 0 [TOYOKAWA 09/0130Z $18WI9 | ¢
N15E05 2 0 | 0 [TENFLARE 230 UNITS N1SE0S | A
N19W13 | 2 0 | 0 i09/0023Z DURATION N19H:3 E
S12E0% | 2 1 [ 0 317 MINUTES, SIZ2EQ9 | A
N12E24 | O 0 | 0 [PRESTO BOULBER S0- N12E24 | Q
N21E51 1 0 [ O |FLARE M6/1B SIOEQ7 N21E51 Q
SO7ES3 0 0 | 0 |10/0456Z DURATION SG7E53 | 0
R10EGS 0 0 | 0 [67 MINUTES. TENFLARH NI1DESS ¢ Q
S14E72 0 0 | 0 |2900 FLUX UNTTS S14E72 ] @

10704577 DURATION
83 MINUTES.

011 11 10 161 273} 005 K13W71 1 0 | 0 |SOFLARE M6 S3OE07 11 | R13W71 ] SOLALERT 11/13
Ki7Wde | 0 0 | 0 j04562. 67 MINUTE DU N17Wa6 | Q MAGALERT 11/12
514W42 0 0 0 [RATION. TENFLARE $14442 ]

S18H33 0 0 | 0 [2900 FLUX UNITS 51832 | Q
N14W1l 2 0 | 0 [G457Z. 83 MINUTE DU N14W11 A
N19kz7 1 0 | 0 [RATION. N19W27 £
510W03 2 1(0 $10W03 A
N23E39 0 o]0 N23E3% | Q
NIOESG { 0 010 NIOESD | Q
515E59 2 [ ] S15E59 ]
N1BEQL 0 010 N1BEO1 Q
N27ED4 0 o]0 N27E04 £

01z 12 u 304 270 | 017 N14E83 0 0}o0 12 | N14E83 Q SOLALERT 12/14
N1BEG3 0 00 N1BEB3 qQ MAGALERT 12
514055 0 0}o0 S14W55 ]
519Wa7 0 040 519047 Q
N15W20 ] 0140 NISWEQ | E
N19W40 1 0 {0 Kiguag | £
$11W16 1 110 5118 A
N11MO01 0 0 (o N1IWO1 Q
NE2H26 0 010 NZ2W26 Q
N10E40 0 0 (0 N1QE4Q E
515E47 1 0|0 $15E47 E
H17W12 0 0 {0 N17W12 Q
N27H09 0 o ]o N2THD9 qQ
N30E63 0 [ N30ES3 Q
N15W60 1 ojo H15WE0 E

Q13 13 iz 246 258 | 008 [} N16W74 1 1140 13 | N16W74 [ Q SOLALERT 13/15
514070 1 0 j0 514470 q HAGALERT 14
S18WED 0 0]0 518460 Q
N15W36 0 010 H15W36 E
N2OWS5 3 0|0 N20Ws5 [ A
512130 0 0|0 S12W30 | A
N22E14 ¢ 0|0 N22E14 Q
N10E26 1 o lo NIiDE26 E
$16E32 0 0 10 SIGE32 ]

N1BW26 ¢ 0 0 N1BW26 0
Hael2z 0 010 N2evWz2 0
N30E48 0 o jo N30E48 ]
N15W74 0 o |0 Nish74 0
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ALERT PERIODS

INTERNATIONAL URSIGRAM
AND WORLD DAYS SERVICE
JANUARY 1980

SUMMARY OF THE GEQALERT WWA MESSAGES
Message |bate  [Date of (Wolf 10cm| A Active Regions Forecasts .
serial  [of ohser- [number |solor |index || Location | No of Flores | Qutstanding events {|Date] Location | Desch Alert Situatlons
aumber [issue [vation flux L.ar-tong | Total X Lat-Long
014 14 13 244 7 228 | D16 N19W90 0 0 (o 14 | H19W90 ] SOLALERT 14/15
514483 2 o (0 514483 Q MAGALERT 14/15
S19W74 2 i|a S19W74 A
N15H4§ 0 0 (0 R15W49 ]
N20H67 8 [z |0 HeOoWB7 A
S11H43 0 [ ] 511W43 Q
H22400 0 o |0 H22Weo Q
NIDE12 0 0 jo N10E12 q
S15E19 0 0|0 S15E19 Q
Hi8W39 0 0 jo [18H39 Q
N27W36 | -2 D |0 N27W36 E
N31E36 G ¢ (0 N31E36 ]
N15WB7 0 ¢ |0 N15Wa7 ]
S13E72 4 ¢ (o 513E72 E
015 5 14 220 | 211 | ooz 514495 0 0 {0 15 | 514495 Q SOLALERT 15/16
S1sWer 0 0 {o S19W87 q MAGALERT MINOR 15
N15W61 2 0 {0 NI5W61 G
N20WBO 1 1 10 NZOoWao A
512156 2 0 [0 512156 E
N21W13 0 o Jo N2IWES ]
509401 0 o]0 S09H01 qQ
R10W01 5 0 {0 R10K01 E
516EDS 1 o lo S1GEDS E
N18W51 & 0 {0 H18W51 Q
N2TWS0 1] ¢ {0 NZTW50 E
N31E22 & U 1] N3iE22 Q
513E58 0 a q0 513E58 Q
018 i6 15 242 | 207 | op3 N15W75 0 0 jo0 16 | N15W75 Q SOLNIL MAGNIL
NZ2oWa0 0 0 0 NZOWI0 q
S12W70 0 0 0 312470 qQ
NZ2W26 0 0 |0 N22W2Z6 0
NOOW15 H 0 [o NO9H15 £
517407 0 0 {0 517W07 E
N27WE4 1 0 {0 N27W64 Q
NIOELD ] [t I L] N30E10 Q
S15F46 o (I 4] S15E46 | Q
N18W25 0 0 [0 N18425 0
N14E73 0 0 [0 NI4E73 1]
SIGE73 0 0 {0 S19E73 Q
S12£81 )] 0 {0 SI2EBL Q
NOBW24 1} 0 0 NOBW24 qQ
017 17 16 238 | 195 o009 513W84 0 0 0 17 |513kB4 ] SOLQUIET MAGQUEET
H21439 2 0 [0 H21W39 E
NO8W36 1] [V 4] HOBW36 1}
518421 0 0 [0 s18W21 E
N27W74 2 [ A 4] NZ7W74 Q
N30W01 0 0 [0 N30W01 ]
515E33 2 0 |0 S15E33 E
N18H37 0 o |0 N18W37 G
N14E57 1 0 |0 N14E57 E
S20E57 0 0 [0 S20ES7 0
S12EB6 0 I ] S12E66 Q
HO9W25 0 B o ND9W25 1}
S32E06 1] B p 532606 1]
S19E17 0 n p S19EL7 ]
018 18 17 165 | 193 {Dil N17H55 0 0|0 18 |N17W55 f SOLQUIET MAGQUIET
NOBWE4 a a |0 NOBWE4 Q
518435 1 a |0 518W35 1]
N25W21 0 0 |0 NEGH21 ]
SI5SE1B 0 0 |0 S15E18 E
N13E42 2 0 |0 N13E4Z E
520E43 0 .o o S20E43 o}
512E52 0 0 |0 S12E52 Q
508E67 0 HE 4] SOSEGRT Q
] 19 18 143 | 183 | 006 NDBWE7 1 g {0 19 | NOSWG7 G SOLQUIET MAGQUIET
S17Ha48 2 0 |0 S17W48 £
K28031 1 0 |o N2aW31 q
S16EDS 1 o |0 S16E06 £
N12E29 0 (I 1] N12E29 E
S13E39 1 0 {0 S13E39 Q
308E54 0 0 ] SOB8ES54 Q
N14E58 | 1 0 |o N14E58 | O
020 20 19 131 | 170 | 604 NOYWBO 0 0 |0 20 {NOSWE0 ] SOLQUIEY MAGQUIET
S17H62 1 o |0 S1W62 q
N29Ha4 0 0 |0 NZ29W44 qQ
515408 2 0 |o S15W08 £
N13E14 2 o |0 R13E14 £
S12E25 0 U] 512E25 Q
SOBE3% 0 0 |0 SOBE39 1]
N13E43 0 0D [0 N13E43 ]
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ALERT PERIODS
INTERNATIONAL URSIGRAM
AND WORLD DAYS SERVICE
JANUARY 1980

SLA OF THE GEOALERT WWA MESSAGES

Message |Date (Date of |Wolf [lOcm| A Active Regions Foracasts

serial  |of obger— [number jsotar |index i Location § No. of Flares | Outstanding ewents {iQate|Lacgtion [ Desc® Alert Situetions

number |issue [veticn 1lux Lat-Long | Totct M X Lat-Long

021 21 20 130 | 162 | 004 516HW78 1 o (o 21 s16¥78 | Q SOLGUIET MAGQUIET
N30H58 0 0 [0 H30W58 § Q
515HZ1 0 o |0 518421 | @

R13E02 1 o |0 N13EOZ | Q
$12E32 1 o (0 512E12 | Q
R13E3% [} [ ] N13E30 | E
SO6E62 ¢ [ ] S06E62 | Q

022 22 21 128 | 159 ] 006 S214B3 jt} [ ] 22 | 521483 | Q SOLQUIET HMABQUIET
NZOW71 0 0 |0 NZgW71 | Q
514436 1 0 |0 51436 | Q
N13W13 2 0 jo NI3W13 | E
$514W00 3 0 |0 S514W00 | E
NI4E17 0 0 |0 NI4E17 | Q
$05E53 1 0 {0 S05e83 ] q

023 23 22 134 | 165 | C05 516H48 0 [UN [ 23 | 516W48 | @ SOLQUIEY MAGQUIET
N12W25 0 ¢ {0 H12Was | @

S15W12 1 0 {o §15W32 | E
N14E04 (] 0 [0 K14E04 | E
SO06E3% 0 ¢ [0 SQ6E3% | §
$26E64 0 ¢ o S26E64 | Q
S1ZE67 0 o |o S12E67 | Q

024 24 23 157 | 172 | 00& S15W64 a 0 [0 24 | 515464 § Q SOLALERT MINOR 24/26
N13W39 1 0|0 N13W39 | @ MAGOQUTET
$15W25 |10 0 j0 S15H25 | A
N14W03 0 0 |0 N14W0% | Q
S06E24 0 b 0 SD6E24 | O
S27E52 0 0 {0 S27E52 | Q
S12E55 6 0 |o SI2ES5 | E
NO9E19 0 0 j0 NOSE19 | Q

025 25 24 152 | 178 | 004 513W78 0 0 {0 25| S1W78 | 0 SOLALERT MINOR 25/27
N11W54 g 0 {0 NEIW54 | E MAGQUIET
516W39 {12 1 jo S16H39 | A
N14W26 0 0 |0 NidW2e |
S06E12 1 o o S06E1Z | Q
511e41 0 0 (0 SI1E41 | 0
N10EGE 0 0 (0 N10E04 | Q
S18E70 2 0 (o S18E70 | E

426 26 25 183 | 184 | 006 NO7W72 |13 0 [0 |PRESTQ BOULDER SQ- 26 | NO7W72 1 A SOLALERT 26/%X MAGALERT 27/28
516M52 |16 2 |0 |FLARE 25/2000Z 516452 | P PROTON ARRIVAL ALERT 26/27
N14Wal 0 0 [0 M7/2B S19M5], N14W41 | Q MAJGR FLARE ALERT 26 SI6WS2,
511E36 1 0 |0 [25/21112 DURATION S1IE36 | Q
HOBW1G 0 0 |0 [130 MINGTES. TER- NOBW10 | Q
S18ES7 6 0 |0 [FLARE 1000 FLUX S18E57 | E

URITS 25/2142 DU
RATION 44 MINUTES.

027 27 26 157 | 190 | QoB NOogWed |13 0 |0 27 | No9Ws4 | P SOLALERT 27
517H65 1 0 |0 S1THES | P MAGALERT MINOR 27/28
507414 0 0 |0 S07H14 | O MAJOR FLARE ALERT 27
511E16 0 [ ] S11El6 | E ROIWBA, SI7H6S.
HogWz4 0 0 {0 HOgW24 { Q
519E45 0 0 j0 519E45 | E
HOGE71 3 o j0 NOGE7L | A
K16E67 0 0 |0 H1GEG7 [ Q
R29W16 0 o |0 H29W16 | Q

G428 28 27 160 | 202 [ 017 S17W79 1 0 {0 [PRESTO BOULDER 28 | S17W79 | E SOLALERT 28/ XX
S12E03 2 D [0 [27/1400Z SOFLARE S12E03 | E MAGAILERT 28/29
S19E31 0 0 |0 [X2/HO OPTICAL S19E31 | @

ROSEB0 5 1 |0, ROSWI0 27/11527 Du- NOSE60 | E
R16E54 0 0|0 TION 15 MINUTES. N16ES4 | Q
N29W28 0 0 |o ENFLARE 850 FEUX K2gW28 | @
N16E75 0 [ ] NITS 27/1152Z DU- N16E?5 | E
S14E67 1] 0 Jo TION 24 MINUTES. 514E67 {Q
R14E16 0 0 |0 N14EX6 { @

029 29 28 180 | 199 | oz0 517484 3 1 Jo 29 [ S17HB4 | A SOLALERT 29/31
511410 ¢ 0 |o S1IN1O | Q MAGALERT MINOR 29
$20E20 3 0 [0 520E2D | @

ROSE47 2 D [0 . NOSE47 | A
N16E41 0 0D [0 R16E41 |9
N29W43 4 0 [0 K29Ma1 |G
N16E64 0 0 [0 N1GE6d | E
S14E54 0 0 30 S14E54 | Q
R14E02 0 0 30 K14E02 | Q
030 30 29 149 |203 (017 $12W26 g 0 0 a0 jS12uze @ SOLALERT MINOR 30/XX
; S22E07 L] 0D 0 se2e07 |Q MAGNIL
NO5E35 3 1 [0 NOSE35 ] A
R15E29 ] 0 0 N15E2% |G
N15E50 7 0 0 R15E50 | E
515£40 0 U] 515640 |Q
515W11 ] o P $15W1% |9
S15E75 3 0 p 515€75 |E




Jan 80

ALERT PERIODS

INTERNATIONAL URSIGRAM
AND WORLD DAYS SERVICE
JANUARY 1388

SUMMARY OF THE GEOALERT WWA MESSAGES
Message |Date |Date of [Wolf i0emi A Active Reglons Forecasts :
serial of obser~ number |soler lindex {] Location | Ne. of Fleres | Cutstanding events Date | Location | Desck Alert Situations
number _ |issue jvation fiux Lat~Long | Total [ M [X Lat-Long
031 3l 0 140 [ 205 | 011 51142 0 0 (0 31} 511W423% Q SOLALERT MINOR 31
522409 2 0 (o0 S22Wo9 | E HAGQUIET
NOSE18 1 0|0 NOSE1B | E
NIGELS 0 0 j0 NISELS | 0§
N16E£36 1 0lo N18E36 | E
Nidu26 o 0 io0 N14H26 | §
R17E65 0 00 NI7EBS | §
516864 2 0 jo S$16E64 | 4
N12E45 2 040 N12E45 | E
03z 01 31 198 | 228 | Q0B S10U56 0 00 01| 510u56( Q SOLALERT MINDR 01
317W21 3 0 10 S17W21 | E MAGQUIET
NOSED4 4 0 fo NOSEQ4 | E
N16ED2 0 0 (0 NIBED2 | @
N1GEZ24 0 0|0 NISE24 | A
515E1? 0 0 (0 §15E12 ( Q
NIBWSR | O 0|0 NISW3S | 0
N18E52 1 0 {0 HN1BESZ | O
515E52 [ 1|0 S15E62 ) E
N13E35 a o |0 NI13E35] A
S12E75 g 0|0 S12E75%¢ Q

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




1979 PROVISIONAL

RELATIVE SUNSPOT NUMBERS
ZURICH, Ry

1980
PROVISIONAL

DAY FEB MAR APR MAY JUR J0L AUG SEP ocT Hov DEC JAN
1 116 115 131 108 121 158 115 163 213 224 122 153
2 127 138 134 106 152 168 96 141 187 157 156 158
3 148 141 135 183 161 285 121 148 167 155 187 148
4 123 142 138 112 178 219 118 157 i56 172 218 173
5 134 135 1489 113 267 232 93 139 168 166 232 198
6 146 144 91 122 226 249 184 139 168 pall:y 2086 207
7 144 145 77 148 222 223 118 176 179 254 212 218
8 142 143 69 165 220 219 132 192 198 288 272 225
9 138 146 61 162 231 181 115 198 218 279 293 262
18 137 149 87 145 285 163 92 177 178 302 286 224
11 137 156 199 148 186 155 B4 167 183 295 279 245
12 138 174 167 158 199 145 87 156 184 248 272 210
13 152 169 113 163 172 142 91 175 211 183 235 181
14 163 159 116 203 149 127 119 136 213 218 23p 178
15 161 155 117 247 127 121 135 177 198 186 225 148
16 159 130 119 187 193 114 122 174 185 166 220 166
17 168 142 167 184 122 109 138 155 221 253 180 164
18 162 142 98 148 126 169 157 177 224 172 151 134
19 166 138 79 189 1l@ 135 174 195 221 174 138 118
8 169 128 68 187 11 158 187 193 21% 153 126 1i5
21 171 134 68 114 124 151 218 184 215 131 131 121
22 155 14@ 79 121 188 152 216 178 198 123 149 123
23 127 133 79 117 96 154 286 219 184 142 132 124
24 99 118 88 118 94 143 283 236 161 162 130 iz2p
25 a8 114 85 124 128 144 281 252 153 155 163 147
26 168 114 118 123 137 142 182 261 145 141 127 127
27 97 117 125 118 112 146 189 256 143 115 93 128
28 95 114 132 118 128 132 174 239 142 119 9B 13¢
29 119 132 113 124 148 158 235 191 58 121 122
g 127 1zp 96 154 158 158 233 197 116 139 145
31 147 120 144 168 223 135 174
MERN 138.9! 137.9 4 192.8) 134.6 { 158.5 | 159.6 ; 343.5 | 168.7 | 188.2 | 185.0 | 182.2 || 162.2
1978 yearly mean=92.5
DAILY SOLAR FLUX AT 2800 MHz
OTTAWA ARO
FLUX ADJUSTED TO 1 AU, S,
1579 1980
DAY FEB MAR APR HaY JUN JuL AUG SEP ocr NOV DEC Jnn
1 185.8 | 168.5 | 282.6% {186.4 | 18% 5 1186.3 |14%.1 175.8 |212.8 |211.6 | 151.9 |1ss.a
2 185.6 1 178.7 | 2e3.4 [179.2 | 286.8% [200.9% |143.9% {186.1 |211.5 | 209.5 | 172.e8* [1s9.5
3 187.4* 1 173.3 1 194.,2 1164.3 | 2316.1* {213.4 [145.) |180.8 |284.7 | 207.5 | 1os.1* li211.9x
4 187.7 1181.,4 [183.5 |1v6.4 | 228,8* [228.1 |141.7 [275.3% |187.7~ | 214.2 | 221.¢ |[2i2.4%
5 187.4 | 186.1% | 1Y5.3 |169,6 | 238.2 [ze4.5 [141.6 |[177.)1 |192.8% | 235.5 | 223.4% |287.7
6 286.5 | 182.4 (176.3 |171.1%1 238 1 ([211.3 {149,5 |i8e.4% |195.5 | 273.2%] 223.4 {z22.1
7 203.4 | 183.1* [ 1§6.7 [176.¢ | 238.1 [287.2 1151.1 |186.3 !197.p | 286.09%| 222.6 1|228.8
8 2087.2* | 178.9 [ 169.0% |182.4% | 242,7 [206.7 |152.7 |1B3.6 |288.3 |3lo.1 | 278.9% lizzg.1%
9 198.7 1381.4 169.6 1181.3 | 247.4% |197.9% i157.3 |187.4 |209.5 |314.4*| 23z 4 |248.9%
e 138.4*% | 180.6 | 173.0 1174.7 | 239.4 [185.9 [152.1* {184.6 z288.7 | 367.8+| 230.3 |253.2*
11 282.2% 1 181.7* [ 179.6% |178.6 | 229.6 1178.6 |154.4 [181.5*% |211.8 | 325.7%| 230.6% |255.7+
12 185.4 1 188.7 |174.5 [184,2 | 288.3 [178.1 |144.8 |181.7 |216.4 ) z94.4 1 232.3 [ z2a5.1*
13 195.4 [186.3 [175.8 |186.6 | 193.7 [161.4 [155.8 l1se.1 |[239 1 }272.7 1 231.7 2218
14 204.2% | 185.4 | 178.9 }182.0 | 185.7 |154.7% |158.2* {192,.6% | 236.4 | 256.4 | 233.3 }203.8
15 265.9*% | 181.3 | 1g8.1 [i81.9 |176.8 151.1 |167.6 [193.8 |238.7 { 239.7*{ 231.8 |zee.p
16 202.2 | 183.5% 1 171.7 1176.4 |167.5 [143.6 |164.8 {196 3* |232.3 | 2398.6 | 236.3 |188.s
iy 213.1 1 177.7 |1e68.0 |187 7 |158.1 1142.7 |165.8 [282.7* |226.0 | 231.8 | 282.2 [i86.9
18 237.7 | 188.6*% | 158.7 |[171.3* | 152.6 ;141.2 |ise.s [2i5.7 |236.8 | 231.¢ | 187.4 0i77.5
19 237.8 1177.6 1159.4 |161.5 | 146.2 [143.6 {186.4 |218.1% |237.3% | 214.8 | 183.¢ |16d.4
28 238.3* [ 184.1 |156.1 |155.6 {151.5 |146.6 :204.2* |213.9*% [236.7* | 285.9 | 18p.6* ||156.5
21 225.1 | 182.2 | 161.5 }155.7 |148.9 |[143.7* {207.6% [218.4 |238.1 |1B5.8 | 176.7* {|153.4
22 223.3 | 181.1 |158.7* [156.5% | 141.1 |155 7 {223.2 |216 5 §221.9 |182.5 | 175.3 [158.2+
23 196.4 | 188.5 1162.3 1156.0 |139.8 |163.1* [218.8 |224.2% {214.9+|163 2 | 168.5 |186.7
24 182.8 [ 188.3 | 161.9 1159.2%|14),2 {168.6 |225.2 [238.7 |225.6% |175.2+| 168.2 [171.1*
25 167.5 | 188.2 ¢172.5 |153.3* | 147.8 [164.5 |228.3* [235.5 !215.2 |165.8%| 162.9 [1v1.3*
26 166.9 | 208.2 [182.¢ |149.1 |153.7 |[165.6 [223.3 [220.9% |2p2.9 }161.6¢ | 159.7 |17a.8*
27 162.7 | 187.9 |195.1*% |149.4 | 158.5 |159.1% {212.8 |228.7* |211.2 | 155.7 | 153.6% |150.6*%
28 163.6 | 188.6 |1is2.1* }14%,2 |159.1 [158.1 {214.2 |233.8 |216.¢ |150.r | 163.1 |l1s4.0
29 . 181.4 1145.7 158.2 | 166.9 [156.7 J197.6 [225.8 |214.8 §134.6 | 174.5 [197.8
30 . 186.6 ]185.2% ;158.4 [176.7~ |lee.3 |[187.8 [233.9 |213.7%152.2 | 185.5 [197.9
31 . 281.4% . 174.9 152.4 |179.9 . 214.9% . 188.% [i213.9%
HEAN 189.1 | 184.6 }375.8 1168.9 [186.4_ |171.4 (177.8 [282.3 |216.4 | 226.8 [197.2 li99.6

# gdusieu for burst

A = snterpolated data paint
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Jan 80
OBSERVED AND PREDICTED SOLAR ACTIVITY INDICES
OBSERVED
I SUNSPOT NUMBERS I 2800 MHZ FLUX
Ry Ry Rs Sa
Monthly Monthly Monthly Monthly

Date Mean Smoothed Mean  Smoothed Mean Smoothed | Mean  Smoothed
Feb 77 23.1 18 23.0 16 24.7 23 80.3 79
Mar 8.7 20 8.0 18 19.9 25 75.8 80
Apr 12.9 22 10.7 21 22.5 27 78.2 82
May 18.6 24 16.0 23 25.9 29 81.4 84
Jun 38.5 26 34.4 25 40.1 31 94.5 86
Jul z21.4 29 18.3 27 28.4 33 83.7 88
Aug 30.1 33 27.6 32 31.3 36 86.4 a1
Sep 44.0 39 41.9 37 47.0 40 100.9 95
Oct 43.8 46 45,5 44 42.0 45 96.3 99
Nov 29.1 52 28.4 50 36.9 50 91.6 104
Dec 43.2 57 42.8 55 44 .8 54 98.9 108
Jan 78 51.9 61 48.8 59 52.6 57 106.1 111
Feb 93.6 64 90.9 61 91.1 60 141.8 113
Mar 76.5 70 73.9 66 89.5 63 140.3 116
Apr 99.7 77 897.5 72 100.5 67 150.5 119
May 2.7 83 79.6 78 99.7 71 149.7 123
Jun 95,1 89 88.0 84 96.5 75 146.8 127
Jul 70.4 g7+* 58.1 92 84.2 82 135.4 133
Aug 58.1 104+ 48.1 98 64.3 90 116.9 141
Sep 138.2 108%* 128.1 103 110.4 96 159.6 146
Oct 125.1 111+ 116.0 105 107.7 111 157.1 160
Nov 97.9 113* 92.8 107 898.1 113 148.2 162
Dec 122.7 117%* 121.0 111 121.6 116 170.0 165
Jan 79 165.8% 123* 164.4 116 150.2 119 196.5 168
Feb 138.0* 130* 136.8 123 153.0 124 199.1 172
Mar 137.0* 136% 132.5 128 136.7 128 184.0 176
Apr 102.8* 141+* 95.8 133 127.0 133 175.0 180
May 134.6%* 147* 121.8 139 120.4 139 168.9 186
Jun 150.5%* 154* 136.4 144 138.9 144 186.0 191
Jul 159.6* Tisex 4 140.5 (AR 123.1 [/iAB/ 171.4  [187 )
Aug 143.5%* 160(£3)* | 125.1 148 129.2 148 177.0 . -
Sep 188.7% 162{(+6)* | 184.0 150 156.5 150 202.3 ———
Oct 188.2* 163(£9)* | 178.2 151 171.7 152 216.4 -
Nov 185.0* 163(+13)*| 176.5 152 182.9 152 226.8 -—
Dec 182.2*% 163(+17)*| 157.6 151 151.0 152 197.2 -—-
Jan 80 162.2* 161(+20)*{ 146.7 150 153.6 150 199.6 -—-
Feb —— 159(£21)*| --- 149 - 149 -—-- -
Mar -—- 158(x22)*| --- 148 -—— 148 --- ———
Apr --- 157{£26)*] --- 147 - 148 - -—-
May --- 156 (£30)*| --- 147 - 147 - -—-
Jun —— 152(+33)*] --- 143 --- 143 -— -—
Jul - 148(£37)*| =-- 140 -— 140 -——— -—

*

An asterisk denotes a value of the observed monthly mean, or the observed 12-month running
mean, or the predicted 12-month average that is based only on preliminary cbhservations of
the Zurich relative sunspot number (Rz). Parentheses enclose the 90% confidence 1imits.
Ha%ched boxes enclose the most recent smoothed values; boxes not shaded enclose predicted
values.
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Jan 80
SMOOTHED(H%ERVED‘ANDIWEDKTHH)SUNMKH‘NUMBERS
CYCLE 21
MONTH JAN. FEB. MAR, APR. MAY JUNE JULY AUG. SEPT. OCT NCV. DEC
1876 15 13 12 13 12 12 13 14 14 13 13 15
1977 17 18 20 22 24 26 29 33 39 46 52 57
1978 61 64 70 77 83 89 97 104 188 111 113 117

1979 123 130 13 141 147 154 156 [ 1686 162 163 163" 163
(3 (6 (9 13 an

1988 161 159 158 157 156 152 148 145 142 141 146 139
(e8) (21) (22) (26) (38) (33) (37) (4@) {48) (42) (43) (46)

1981 139 138 136 133 13¢ 127 126 126 125 124 121 118
{(48) (47) (46) (44) (45) (44) (43) (42) (41) (41) (39) (38)

1982 114 111 188 1g6 164 1g1 97 92 88 83 79 75
(386) §35) (34}  (32) (31) (29) (27) (26) (25) (22) (21) (26)

1983 71 69 67 65 63 68 58 56 54 53 52 51
(20)  (28) (21) (21) (21) (22) (23) {25) (27y (29) (38) (38)

1984 58 48 44 41 38 37 36 35 33 32 30 29
(31)  (38) (29) (29) (30) (32) (32) (32) (31) (29) (28) (27)

1985 27 27 26 26 25 24 23 22 21 26 20 19
(27}  (27) (26) (26) (26) (25) (24) (23) (23) (23) (24) (28

1966 18 18 17 16 14 13 1z 12 11 11 11 11l
(25 (29 (4 (23) (220 (21) (20) (19) (I7) (16) (15) (13)

1987 11 12 13 14 15 16 17
(12) (12) (12) (12) (13) (14) (15)

The table gives observed Ziirich smoothed sunspot numbers for Cycle 21-up to the one calcuy-
lated from the Tatest observed data, marked by a vertical bar. They are based on final Ziirich
numbers through 1978 and provisional Ziirich numbers thereafter. Some of these data after the
June 1976 value will change s1ightly when final data for 1979 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-Lincoln 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 Okl method
{as done by Sargent, see Explanation of Data Reporte, February 1979) indicates that the most
probabTe value for sunspot maximum is 163 + 11.
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Ha SOLAR FLARES
JANUARY 1880
OBSERVED UT LOCATION DURA- 1M~ OBS. MEASUREMENTS REMARKS
OBSERV- TION | POR-
ATORY oar | stamr | MAX END s no:s.a CENTRAL P;ILAAIE"E CMP I — pmance|onolryeg]  TIME '::‘:s" i:“s':'
PHASE LAT | prar |P1STAMEEY pegion | DAY | MM UT | itk of Disk| Se. Dus.
RAMY #1 1747 1814 1852 N13 E59 ,B83 6.2 65 i 3 C 198 g F
BIGB g1 1752 1813 1854 N13 E64 .918 6.5 62 iB ¢ 1813 218 4,9
RAMY A1 1839 1840 1848 S21 E 2 .248 1.9 9 SF 3 C 32
BiGB @1 2854 2140 2138 S14 E27 .4608 3.9 3¢ 5B C 2188 188 2.1
PALE g2 @128E @14@D S21 W 4 .247 1.8 12p sN 1 C 5@ F
CATA 2 @735E 8745 B755p S25 W53 .844 27.3 28D sSM 2 P §745 28 .5
BIGB A2 2339 2352 B801l5 N19 ESG 1.941 9,7 36 5N C 2352 128 1.3
PALE g3 @g58 @@54 #1111 Nl4 E43 .739 6.3 21 SF 3 C 21 DE
BIGB #3 1638 1655 1735 HNl4 E35 .652 6.3 57 SN C 1655 149 1.8
HOLL 83 1640 1648 1782 N14 E36 .663 6.4 22 SF 2 C 22 F
BIGB 93 1655 1657 1733 S27 W54 .817 28.7 38 5B C 1657 84 1.4
EHOLL 83 1656 1657 1713 sS28 W51 .782 28.9 17 58 3 C 58
HOLL #3 1656 1657 1659D S25 WS5 ,.822 28.6 I 8B 3 C 58
RAMY A3 1658E 16580 1715D S28 W51 .792 28.9 17D sB 3 ¢C 69
HOLL g3 1768 1714 1745 Nl4 E31 .687 6.8 37 SN 3 ¢ 66 F
HOLL g3 2115 2144 2218 S25 E18 ,418 5.2 55 sFr 3 C 45
MONT A4 1043 1945 1855D N19 E11 .475 5.3 12D SH C 1@45 118
MONT #4 11558 1158 1212 W19 El11 .475 5.3 17D SN C 1158 7@
RAMY g4 1832 1842 1851 N14 E12 .412 5.7 19 SN 3 ¢C 3@
HOLL 84 1985 1966 1915 W17 E 7 .426 5.3 1@ SF 2 ¢ 47 F
RAMY #4 1919 1921 1956 N286 E 8 .475 5.4 37 SF 3 C 3@
RAMY 94 2004E 2618 2611 W16 E27 .584 6.9 7D SF 3 C 28
RAMY g4 2408 28909 2814 N13 E12 ,399 5.7 6 SF 3 C 31
BIGB 44 21¢d 2187 21484 N3G ES8S5 1.080 11.3 448 1B c 2187 78 A
PALE B 8235 0236 @245 Nle E22 ,528 6.8 18 SF 3 ¢ 21 DE
MITK B5 8586 B523 B544D S15 W25 .434 3.3 38D 8w ¢ @523 E
CATA g5 8725 @725 6738 N1l WwWAS .324 4.9 5 SF 2 C #0725 28 .3
CATA 35 9925 @A938 1666 N22 W@l ,.489 5.3 35 IN 2 C #938 224 2,5
CATA g5 1P25 1848 1215 S25 E160 .345 6,2 118 2N 2 ¢ 1848 562 6.3
CATA #5 11384 1135 1248 S29 WwWA5 .379 5.1 38 SN 2 C 1135 112 1.2
HOLL #5 1455 1458 1586 N26 E45 ,788 9.4 11 SF 3 C 49
HOLL #5 1518 1532 1547D WNi3 E 4 ,352 5.9 37D sSB 2 ¢ 108 F
RAMY @5 1521 1531 1634Dp W14 E 5 .372 6.8 73D S$B 3 C 162 FDE
RAMY g5 1521E 1525 1618 N19 E46 .792 9,1 57D 8SF 3 C 75
RAMY g5 1523 1544 1557 N19 E73 .972 11.1 34 SN 3 ¢C %}
HOLL a5 1523 1523 1529 HN17 E65 .931 14.5 6 SF 3 C 27
BIGB g5 1543 1544 1616 N2§ E76 ,983 1i.4 27 1B C 1544 178
HOLL #5 1545 1548 1e@6D N21 E73 .974 11.1 21p IN 3 ¢ 2] F
RAMY 85 1548 1629 17370 816 E66 .998 ld.6 199D SF 3 ¢ 63
RAMY 5 1557 1558 1615 N19 E76 .969 14.9 18 iN 3 ¢C 162 F
HOLL #5 1787 1768 1712 W13 E 4 .352 6.9 5 SF 3 ¢C 21
RAMY g5 1711 1734 1737p Nl4 E % .392 6.4 26D SF 3 ¢ 54
HOLL A5 1746 1818 1829 S 8 E66 .949 1.7 43 SN 3 ¢C 30
HOLIL 85 1756 1758 1814 W14 B 5 .372 6.1 18 SN 3 C 114
HOLL g5 1837 1839 1846 524 W 9 .323 5.1 9 SF 3 ¢C 24
RAMY @5 1856 1917 1929 NWNl4 E 3 .366 6,8 33 SB 3 C 151
EPALE g5 1914 1916 1943D N13 E 2 .348 6.8 29p SB 3 C 132 DE
PALE g5 1914 1916 1918p N13 E 7 .365 6.3 4 8B 3 C 132 DE
RAMY A5 1942 1952 2063 518 E64 ,893 1.6 21 SN 3 ¢ 34
EPALE g5 1948 1951 1958 S 9 E66 .948 4.8 18 SN 3 C 26
HOLL g5 1952 1954 2884 S 9 E65 .941 1.7 12 SN 3 C 27
PALE g5 2137 2143 2213 8527 W11 .38¢ 5.1 36 SF 3 C 35 F
PALE #5 2140 2148 22220 N18 E48 .730 8.9 42D SN 3 C 28 F
HOLL a5 2288 2211 2232 523 W12z ,334 5.8 24 SF 31 C 37
MITK 96 @559 0602 6626 W18 E46 .739 9.2 27 1F C 6602 22@ 3.2 E
[MITK g6 G631 0634 @639D N18 E48 .738 9.3 8D 1F C p634 30a@ 4,3 EZ2
MANT g6 OG64BE 86440 6655D N1I9 E36 .696 9.8 15D SF 3 C l@¢ F
MANI 6 @7T12E #7120 €719 S18 E35 .58B4 8.9 7D SN 3 C 124 F
CATA g6 148¢ 1915 1114p N22 £35 .7@8 9.8 76D SN 2 p 1615 148 1.9
RAMY A6 1158E 1201 1287 S1@¢ E54 .863 18.5 9p SF 2 C 25
RAMY g6 1281 1207 1228 N19 E34 ,676 9.1 27 SF 2 C 67
RAMY g6 1237 1237 1247 S1@ E54 .B@3 19.6 1@ SF 2 C 113
RAMY g6 1244 1256 1318 N9 B34 .676 9.1 34 SN 2 C 47
RAMY g6 1253 © 1318 1322 Nié E58 ,8le 1¢.3 29 SF 2 C 44
RAMY @6 1327 1327 1334 N9 B32 .656 9.8 7 SF 2 C 32
RAMY g6 1332 1333 1335 S$19 ES4  .863 13.6 3 S 3 C 38
RAMY g6 1359 1491 1419 353i¢F E53 .793 189.6 28 SN 3 C 86
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He SOLAR FLARES
JANUARY 1380
OBSERVED UT LOCATION pura~| w | ogs, MEASUREMENTS REMARKS
CASERV- TIOK | POR~
B R RN el I e e o e B Bl i R
PHASE LAT. :i?ﬁ Distance( o20R b pay | min UT  |Millof Disk| Sq. Deg
RAMY #6 1536 1536 1539 Sig g£55 .813 l1e.8 3 SF 3 C 22
RAMY @6 1651 1652 1654D N19 E30 ,637 9.0 3p SN 3 C 24
RaMy 46 1821 1823 1832 s14 B51 ,771 1.6 11 5F 2 ¢ 38
RAMY @6 1842 1843 1847 519 W41 .663 3.7 5 SN 2 C 26
PALE- A7 O@1l54E @154U 8217 S11 E49 ,749 1.8 23D 1B 2 ¢C 265 F
PALE 7 #8312 @316 @332 N12 E46 .697 ipg.1 28 5F 2 C 71 F
MONT @7 0919 @921 £938 N18 E21 .548 9.4 1% SN ¢ @921 70
MONT @7 1887 1814 1420 N18 E21 .548 9.8 13 SN C 1a1@ 74
MONT @7 1658 1168 1111 510 E47 .726 1.4 13 SN C 1148@ 2p4
MONT @7 1185 1167 1113 N18 E28 .531 9.0 8 SF c 1167 50 B
MON® @7 1112 1113 1118 518 E47 .726 11.9 6 SF c 1113 5@ E
MONT 67 1213 1217 1229D S12 E43 .677 19.7 7D 8F c 1217 60 E
ERAMY 87 1213 1316 1334 S 8 E44 ,690 lé.8 81 5B 3 C 115
MONT @7 1254 1315 1325 S12 E43 .677 lg.g 31 SN c 1315 11m B
ATHN g7 1315E 13170 1337D §11 E42 .664 16.7 22p sB 3 ¢C 84 DE
RAMY @7 1347 1352 1354 N19 El5 .562 8.7 7 S8F 3 € 28
MONT @7 1359 1483 1416 513 W57 .B832 3.3 17 sF C 1443 54 E
RAMY @7 1359 1486 1425 S14 W55 .813 3.5 26 SF 3 ¢ 47
RAMY 87 1588 1508 1568 NI& £35 .666 10.3 8 EF 3 C 19
RAMY @7 1857 1903 1945D S17 Wed .859 3.3 8D 1N 3 C 141 F
RAMY @7 1942 1944 1950 N2¢ W 3 460 7.6 8 BN 3 C 67
RAMY @7 2039 2¢42 2651 wWl8 E1S5 489 9.0 12 BN 3 C 47 F
MITK B7 2348 2352 2416 S19 E39 .624 18.9 28 1 c 2352 178 2.3 EH
MANI 88 @215E Q215U A248D S 9 E40 ,638 11.1 25D 8N 3 ¢ 35
MITK 8 9412 9413 G444 N18 EI@ .456 8.9 32 SN C 8413 E
[MANI 88 #415E 0415V 0418 S23 W 2,273 5.0 3D 8F 3 ¢ 49
MANI 88 @415E 0415V 64200 W18 E 8 .446 8.8 5D 8N 3 C 80
MONT @8 0844 @921 0909 S14 E35 .569 11.8- 25 8N c 2941 119
MONT B8 0924 0928 @A941 N19 EBG8 .460 9.8 17 SN C 928 160 E
WEND @B @929E 6949 N8 EB7 .441 8.9 20D SN C 9930 74 .8
WEND 08 8945 @949 1018 N@7 E47 .9755 11.9 25 SF C 2949 94 1.4
MONT @8 @958 1818 1123 sS1l# E32 .526 12.8 85 2B C 1@18 749
WEND @8 G958 1817 1116D s51¢ E32 ,526 le.8 78p 2B c 1817 680 8.4 z
ATHN @68 10168 1013 1147 S11 E29 .483 14.6 970 1B 3 C 238 UF
MONT 68 1046 1658 1138 N1l E23 .489 1.2 58 2N C 1858 654
EWEND g8 142 1185 11160 N11 EBE24 .50@1 18.2 34D 1IN ¢ 11é5 338 3.8 F
ATHN 68 1654 1161@ 1117 N13 E25 .531 16.3 23 5N v 11el 98 1.1
MONT #8 1124 1126 1144 s11 E31 ,512 l4.8 28 8N C 1llzs 158
RaMY @8 1248 1251 1312 Ni16 E23 ,538 1.2 24 S8F 3 C 27
RAMY @8 1344 1344 1358 S10 E32 ,526 11.49 6 BN 3 C 24
RAMY @8 1420 1428 1435 W17 E24 ,558 le.4 15 SF 3 ¢ 28
WEND @8 1435 1441 1516D N18 E@4 ,431 8.9 35D B8N C 1441 75 .B
EHOLL 68 1452 1456 1589 NI8 E22 ,549 16.3 17 5F 3 C 1@9
WEND @8 1455 1510D W16 ®B24 .548 l8.4 15D SF C 1457 8g .9
HOLL  #8 1518 1538 1682 N18 E 1 .427 8.7 44 SN 3 C 165 F
HOLL @8 1538 1531 1533p S 9 E28 .46%6 16.7 30 8B 3 C 187
EﬁOLL g8 1536 1531 1545 S13 E26 .442 18.6 15 SB 3 C 187 B
RAMY 88 1532E 15320 1548 S12 E28 .469 14.7 16D sB8 3 ¢C 145 FDE
RAMY B8 1533E 1544 1614 NI8 E 4 .431 8.9 41p SN 3 ¢ 83 F
HOLL  #8 1545 1546 1552 N16 E21 .518 1g.2 7 SF 3 C 33
HOLL @8 1552 1556 1689 N18 E22 ,549 ig.3 17 SF 3 C 1469
HOLL #8 1636 1631 1633D S 9 E28 .466 1@.8 ip sB 3 C 187
BIGB @8 1785 1714 1813 812 E29 .484 16.9 &8 1B ¢ 1714 230 2.7
EHOLL @8 1788 1728 1748 8 9 E27 .451 14.7 448 S8 3 ¢ 93 uFr
RAMY  #8 1714 1718 1745 318 E29 .482 14.9 35 SN 3 ¢ 91 F
BIGE 68 2018 2019 2947 W36 E0 1.d83 15.6 29 SN C 2619 9g
EHOLL 68 2026 2029 20852 N21 E 3 .476 9.1 28 S8 3 C 183 F
RAMY 68 2027 2028 2649 WN19 E 2 .443 g.6 22 SN 3 ¢ 75 F
HOLL @8 2156 2284 2233 Nl4 £B28 .486 1.4 37 8N 3 ¢C 142 P
BIGB @8 2159 2211 2314 w12 El8 .443 16.3 75 88 P 2211 1i@ 1.2
HOLL @8 2206 2208 2231 S 9 E24 .404 .7 25 8N 3 C 33 P
HOLL @8 2237 2238 2302 N17 E2L .529 lg.5 25 8N 3 ¢ 49
MANT 89 6085 Q@380 @183 S 9 E25  .42¢ 1¢.9 58 1B 3 ¢ 358 U
MANI @9 8365E 83850 93250 N21 E 7 .486 9.7 200 SN 3 ¢C 70 F
MANI A9 G547E @550 @692D S11 E19 .328 1.7 15D SN 3 ¢ 58 F
WEND 89 0927 1411 s18 w82 .985 3.2 44 SN C 8946 47
WEND @9 1857 1263 s69 E2¢ .,344 11.4 66 SF C 1133 88 1.8
WEND @89 1185 1217 gls w83 .988 3.2 72 SF ¢ 1lilsg 3d
WEND 89 1242 1257 13@6D S18 W84 .996 3.2 24D 1W C 1257 53
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Ha SOLAR FLARES
JANUARY 1980
OBSERVED UT LOCATION DURA- | k- o8s. MEASUREMENYS REMARKS
QRSERV- TIOK |POR-
ATORY oav | stamr | MAX. EnD “”R":E’N CENTRAL ’:LAA%E'é MR | — lvancE |oguo|rvee|  T/ME MEAS. | cORN.
PHASE LAT. um_'. PISTANCE] o pDay L uT Mill. of Disk | Sq. Dag.
RAMY 89 1356 1357 1415 W16 EI¢ .427 1.3 19 SN 3 C 23
RAMY @9 1852 1853 1911 Nlé E 7 .411 6.3 19 SF 3 C 34
MITK 19 8216 @229 @258 S1l3 EB7 .156 tg.e 42 SF C B229 B
MITK l¢ @588 @512 @638 S11 E11 .199 11.9 9@ 2N ¢ @512 538 5.6 EFU
MANT ld B536E @5360 Q543D 816 £ 7 .130 19.8 iD IN 3 C 216 F
WEND 1@ 1620 1429 1845 S@9 EB7 .124 11.4 25 SF C 1829 94 1.9 E
WEND 1¢ 1858 1165 1117 N22 Wle .547 9.3 19 8N c 1185 38 W4 D
WEND 16 1132 1346D N15 W38 .691 7.6 134D SF C 1323 81 1.1
WEND 18 1282 1235 81z E68 .,921 15.6 33 SF ¢ 1212 60
WEND 14 121e¢ 1212 1222 g8l1l1 EE5 .168 19.9 12 SN c 1212 97 1.8
WEND l¢ 1212 1218 1249 N22 W1l .518 9.7 28 SN C 1218 68 .8 E
ECATA 19 122@6E 1220 1228D N22 W13 .528 9.5 SN 2 P 1228 84 .9
WEND 16 1229 1223 1229 N1l E62 .941 15.2 9 SF ¢ 1223 56 1.2
WEND i@ 1249 1332 w28 W3is .7¢3 7.8 52 sF C 1315 53 .7
HOLL 1¢ 1753 1754 18@2D 816 E63 .884 15.5 9p SF 2 ¢C 21
HOLL 18 1985E 19170 1959D N19 W36 .696 8.1 54p 1IN 1 C 208 70
HOLL 1 19@¢% 1%1¢ 1915 Nl6 W52 .834 6.9 6 SF 1 ¢ 35
HOLL 19 1934 1943 1946 sS14 E62 .876 15.5 12 SF 1 C 14
CATA L1l @8f5E 6865 d8A5D S14 W49 ,754 7.7 SB 2 P @845 84 1.3
CATA 11 @926 8920 ©925D S14 w48 ,738 7.8 50 SN 1 P 9928 g4 1.3
RAMY 11 1248 1252 1345 N18 w38 .7149 8.7 57 SN 3 C 27
RAMY 11 1356 1358 1439 sS11 W 9 .168 18.9 43 SB 3 ¢ 166 FDE
RAMY 11 1444 1448 1565 N15 W59 .887 7.2 21 SF 3 ¢ 34
WEND 12 1138BE 1288 513 W24 .412 1@.7 38D SN P 1139 144 .7
WEND 12 1153 1303D N28 W47 .805 9.4 70D 1N C 1253 160 2.6
CATA 12 1155 1268 1219 Sl6 W6l .868 7.9 15 SB 2 C 1208 56 1.1
WEND 12 1156 1266 1219 8513 W& .859 8.6 14 5B Cc 1l26¢ 9B 1.9 D
RAMY 12 185 1805 1831 N17 W49 .81l 9.1 26 SN 3 C 31
BIGB 12 1856 1987 1943 8513 ES¢ 1,040 19.5 47 2B c 1967 248
RAMY 12 1917 1924 1936 N1l E31 .585 15.1 19 S8 3 C 49
RAMY 12 2081 2664 2017 N17 W51 .828 9.8 16 SN 3 C 27
RAMY 12 2¢e6 2088 20612 S17 W68 ,924 7.7 [ SF 3 C 15
HOLL 12 226¢ 22¢2 2219 S5 9 EB8% .999% 19.6 14 SF 2 C 2
BIGB 12 22B5E 2269E 2213 812 E90 1.086¢ 19.7 8D 1B P 2289 128
HOLL 12 2228 2238 2249 N17 W56 .870 8.7 21 s 2 ¢ 93 F
BIGB 12 2348E 2352 2354D S12 E99 1.80¢ 19.7 6 1B P 2352 199
WEND 13 @855E 135 N19 W58 .894 9.8 146D SN C 9855 la4 2.1 F
WEND 13 B8%17 9925 ©945 523 K35 .604 6.4 28 SN C @925 72 1.8
WEND 13 18¢1 1484 1416 N32 E48 .868 17.84 15 SF C 1684 63 1.1
WEND 13 1845 1124 1336 S13 E81 .984 1.5 171 1B C 1124 56
WEND 13 1185 1149 1124 S13 W75 .968 7.8 19 SB c 1199 38
WEND 13 1134 1217 1256 N16 w4l .728 1g.4 89 1IN c 1217 156 2.2
WEND 13 1212F 1229 1246D N19 W62 .917 8.9 34D SN c 1228 75 1.7
RAMY 13 1238E 1231 125% N17 w64 .925 8.7 21bp 8N 2 C 52
RAMY 13 132]E 1336 1484 N1l6 we2 .911 8.9 43p SN 2 C 37
WEND 13 1334 1336 1353 N19 we2 .917 8.9 19 5N C 1336 50 1.2
RAMY 13 1449 1458 1585 N17 W6l .986 9.4 16 SN 3 C 34
RAMY 13 1511 1529 1546 N26 W31l .7@5 11.3 35 SF 3 ¢C 24
RAMY 13 1528 1531 153% N15 W63 .915 8.9 11 SF 3 C 14
RAMY 13 1546 1558 1612 NWleé WwWel .917 8.9 26 SN 3 ¢ 27
RAMY 13 1615 1622 1784 S12 E74 .956 19.2 49 2B 3 C ]
BIGB 13 1618 1622 1653 812 E77 .978 19.5 35 1B C 1622 208
EBIGB 13 1618 1622 1646 S13 wW8@ ,981 7.7 022 1B c 1le22 158
[ RAMY 13 1619 1625 1639 S18 We% .926 8.5 28 1B 3 ¢ 199
RAMY 13 1621 1625 1648 S15 W73 .977 7.8 19 I8 3 ¢ a
RAMY 13 1728 1738 1833 N26 W32 .713 11.3 65 SF 3 C 3z
RAMY 13 1751 1861 1948 514 E71 .939 19.1 77 SN 3 C 35 F
RAMY 13 1866 1815 182¢6D N1IS W65 .928 8.9 14D SB 3 C 65
EBIGB 13 1813 1916 2046D N17 W65 ,931 8.9 147D 2B P 1916 334
HOLL 13 1817E 18370 1%02D N13 W65 .925 8.9 45D SB 2 C 187
HOLL 13 1937 19486 1954 8 9 E77 .971 19.6 17 SF 2 C 8
WEND 14 9308 g946p 512 W54 .843 1.3 1db SN C #8932 5% .9
EWEND 14 @936 1146D 512 W47 .726 1.9 139D 1IN C 6953 158 2.3
WEND 14 1458 1164 1169 sl2 W54 ,8@3 1.4 11 SK C 1164 47 .8
WEND 14 1111 1214D N19 W70 .968 9.2 63D SN Cc 113¢ 58
£WE§D 14 1218 1224 1249 811 w51 .771 1.7 31 1% Cc 1224 154 2.5
RAMY 4 1228 1222 1231 S13 W55 .813 ig.4 11 BN 3 C 45
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RAMY 14 1313 1319 1328 sS14 W58 .841 1.2 15 SB 3 C 60
WEND 14 1319E 1331 812 ws7 .832 19.3 12D SW C 132t 63 1.1
WEND 14 1321 1421D N19 W75 .979 8.9 64D 5N C 1349 50
WEND 14 1321 1425D N1 E86 .989 26.6 64D B8N C 1342 63
RAMY 14 1443 1446 1449 N 9 E 2 ,281 14.8 6 SF 3 ¢C 22
RAMY 14 1657 1712 1727 W 9% B 2 .281 14.9 38 SF 3 ¢ 44
HOLL 14 1712 172%F 1721 N1l W@ ,312 14.7 9 SF 3 C 21
HOLL 14 1840 1847 1941 N18 W53 .849 1.8 21 S5F 3 ¢ 21 F
HOLL 14 1966 1915 1929 w14 W58 .877 1.4 23 SF 3 C 18
HOLL 14 2037 2843 2135 S19 E15 .322 l6.8 58 S¥ 3 C 145 F
HOLL 14 2132 23137 2212 N11 w1 .313 14.8 49 SF 3 ¢C 42
HOLL 14 2220 2222 2300 NIl w2 .314 14.8 49 SF 3 ¢ 61 F
RAMY 15 1619 1621 1623 N 8 W13 ,341 14.7 4 SF 3 C 28
RAMY 15 17¢8 17¢1 1786 N26 W57 .9d2 1i.4 6 8F 3 C 16
RAMY 16 1351 1359 1411 815 E41 .655 19.7 28 SN 3 ¢ 96 F
RAMY 16 1937 1938 1943 N24 W75 .983 11.2 6 SN 3 C ]
RAMY 16 1951 1951v 2861 S14 E35 .574 1.5 18 SN 3 ¢ 25
HOLL 16 2043E 2043V 28570 N27 W74 .982 11.3 14D S8F 2 ¢ 14
HOLL 16 21578 22250 2345D S16 E17 .323 18.2 188D 8F 2 C 42 i)
WEND 17 1119 1133 1285 817 W26 .458 15.5 46 SN ¢ 1133 44 .5 E
WEND 17 1211B 1247p 817 W27 .472 15.5 36D B8N C 1232 19 .2
WEND 17 1216E 1327 1342D 816 E33 .552 26.8 86D SF C 1327 56 <7
RAMY 17 1314 1315 1326 N1l B43 .725 26.8 12 SN 3 ¢ 18
ATHN 17 1325 1328 1336 S15 E23 .485 19.3 11 SN Vv 1328 66 .7
HOLL 17 1753 1757 1854 $33 W6 .446 17.3 61 SF 3 ¢ 134 ¢)
RAMY 17 1831 1831 1844 w16 W52 .833 13.9 13 SF 3 C 17
HOLL 17 1919 1919 1934 819 W38 .522 15.6 15 SN 3 ¢ 35 F
ATHN 18 1857 116@ 1188 N15 E43 .743 21.7 11 SN v 118g 66 .9
WEND 18 1336E 13560 518 EBE3 ,196 18,8 26D B8N C 1349 63 7
RAMY 18 1451 1453 1503 S16 W4l .657 15.5 12 SN 3 C 24
RAMY 18 1732 1736 1747 818 W42 .673 15.6 15 SF 3 C 38
RAMY I8 1746 175F 1755 Ni5 ES59% .887 23.2 9 SN 3 ¢C 39
RAMY 18 1844 1859 1986 WN1I5 E59 ,887 23.2 22 SN 3 ¢C 34
BIGR 18 1952 1954 2136D 515 W@z ,14] 18.7 164D sSN 1 158 1.5 W
WEND 1% d%11s 9930 N14 g24 527 21.2 19D s8N c 8911 139 1.5 B
WEND 19 1ld¢6@6 1831 821 W27 .494 17.4 25 SN C 1812 56 .7 G
WEND 19 1359 14¢3 1415 832 W33 .637 17.1 16 SF C 1483 37 .5 G
WEND 19 1425 1426 1445 W14 E22 .585 21.3 29 SB C 1426 69 .8 E
WEND 19 1518 1519p s14 w56 ,823 15.4 9D SF c 1519 34 .6 ]
HOLL 19 1520 1524 1531 833 W3¢ .616 17.4 11 SF 2 C 46 F
HOLL 19 1762 1765 1733 Ni4 E19 .474 21.1 31 SN 3 C 149 F
HOLL 19 1819 1818 1828 813 W 5 .134 19.4 18 SN 3 C 59 F
HOLL 19 1%06 1916 1928 N15 EI9 .485 21.2 22 S8 3 C 64 B
WEND 20 B846E #4941 815 wWl@ .219 19.6 55D B8N C 0846 137 1.5 E
WEND 21 @B2BE #854 @931 N5 wWdz2 .376 21.2 63D 1N C 8854 449 4.7
CATR 21 @B845E 9845 0@B45D Nleé wWd3 .394 21.1 2B 2 P @B45 562 6.2
ATHN 21 @851E 9854 @919 Nlé E 1 .391 21.4 28D 1w 4 C 222 u
MONT 21 @910 P910 9923D NiB W63 .426 21.2 13D sH C 0919 188 B
WEND 21 1@55 1111 1135 N12 wWe4 .333 21.2 40 SF ¢ 1111 53 .6
WEND 21 1158 12066 1227 N13 wW#4 ,349 21.2 29 SN C 1206 1i2 1.2
RAMY 21 1268 1281 1226 N12 W S5 .336 21.1 26 SN 3 C 47 F
RAMY 21 1543 1551 1681 S 5 E56 .826 25,9 18 SN 3 ¢ 71
RAMY 21 1868 1809 1826 816 B 8 246 22.4 18 EN 3 C 27 F
BIGB 21 2026 2828 2043 S17 W37 .608 19.1 17 8N C 2828 54 .6
RAMY 21 2828 2028 2639 S19 W38 .627 19.8 11 SF 3 ¢ 61 F
HOLL 21 2304 2389 2332D S16 E 6 .186 22.4 28D SF 3 C 46
CATA 22 @905E @929 #4935 Si6 w6l .158 22.3 38D SN 2 P @926 112 1.1
BIGB 22 1542E 15420 1558 506 WA3 .@55 22,4 16Pp SN P 1542 188 1.9
BIGB 22 18p@ 1893 181)1 514 W38 .61l 19,9 11 SB C 1883 94 1.2
BIGB 22 18538 1905 1932 sS@6 WOS .988 22.4 34 se C 1985 78 .7
HOLL 22 1944 1956 26862 S16 W1@ .238 22.1 22 SF 3 C 44
CATA 23 8715 B8715 @735 S18 E6% .B868 27.8 29 SN 2 C @715 28 .5

¢ ATHN 23 @750E B752U B853D 5 3 E&2Z ,.B8B82 28.4 .63D 8B 3 ¢ 8a U
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0:_?5::- pr— nALE TIGN | POR- -
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N e ner: wisTANCE :'E':lii DAY | M. o D1 e ;;,"5.‘,,
~CATA 23 @750 @755 @895 812 ES8 .B42 27.7 15 1B 2 C @755 224 4.3
RAMY 23 1252 1259 1348 811 E57 .833 27.8 16 8 3 C 148
RAMY 23 1422 1422 1432 S16 W15 .296 22.5 1@ SF 3 C 29
HOLL 23 1459 1584 1512 SIB wWle .327 22.4 13 SF 3 C 35 F
ROLL 23 1523 16130 1625 S17 W18 .346 22.3 62 s 3 C 181 F
HOLL 23 1687 1613 1616 S 9 E6L ,B69 28,2 9 SF 3 C 14
HOLL 23 163% 164> 1655 S18 W19 .367 22.3 16 s® 3 C 64 F
HOLL 23 1783 1711 1717 S8 w20 .381 22.2 14 SN 3 ¢ 73 F
HOLL 23 1722 1726 1736 Sl1 E56 .823 27.9 14 SN 3 C 55
BIGB 23 1732 1736 1886 S85 W15 .266 22.6 34 5B c 1736 74 L7
EHOLL 23 1733 1734 1757 S15 Wle .383 22.5 24 8B 3 C 113 DE H
RAMY 23 1737E 17380 1758 S15 W15 .289 22,6 1l3p SN 2 C 58
HOLL 23 1812 1812 1828 S17 W19 .369 22.3 8 SN 3 C 25
BIGB 23 1929 1934 1959 N2 w44 .739 20,8 38 SN Cc 1934 48 .5
[HOLL 23 1938 1939 2983 S18 W28 .38l 22.3 33 SN 3 ¢C 188
HOLL 23 1939 1932 1956 N13 W37 .667 21.9 28 SF 3 C 52 F
BIGB 23 1931 1939 2922 517 W19 360 22,4 51 1F C 1939 249 2.6
RAMY 23 1932 1948 1952 S16 W19 .353 22.4 28 SN 2 C 23
BIGB 23 2281 2283 2215 S17 W28 .374 22,4 14 SN C 2283 44 .4
HOLL 23 2242 2266 2213 S16 W27 .468 21.9 1% SN 3 C 28
HOLL 23 2223 2226 2235 8§16 W28 .483 21.8 12 SN 3 C 58
BIGB 23 2343 2346 2354 517 W28  .374 22,5 11 SB C 2346 128 1.3
HOLE 23 2344 2347 2357 818 W21 .395 22.4 13 SN 3 C 137
ATHN 24 GBEBE #8111 @827D S16 W33 .552 21.9 19p SN v #811 131 1.5
ATHN 24 @942E 99450 1914 S18 W32 ,546 22.8 32D 8B 3 C 95 F
RAMY 24 1149 1206 1223 N 9 W49 .781 26.8 34 SN 3 C as
RAMY 24 12@¢1 1225 1368 S17 W28 .487 22.4 67 SB 3 C 51 FDE
ATHN 24 1213E 12180 1238D S18 W34 572 22.4 25p sB 3 C 88 DE
RAMY 24 1235 1237 1366 W 8 W48 .768 28.9 31 SB 3 C 28
RAMY 24 1341 1344 14R5 S15 W3l .522 22,2 24 SN 3 C 123
RAMY 24 1418 1428 1456 517 W38 .515 22.3 38 SN 3 ¢ 42 F
ERAMY 24 1563 16R3 1651 518 W3l .532 22,3 148 S8 3 C 176
BIGB 24 1542E 15470 1746 S17 W31 .528 22.3 124p 1N P 1547 216 2.5
RAMY 24 1557 1694 1619 S18 E76 .964 38.4 22 SN 3 C %]
RAMY 24 1631 1631 1638 N12 W47 .771 2L.2 7 SF 3 C 32
[RAHY 24 1647 1653 1789 Wiz w47 .771 21.2 22 SN 3 C 49
BIGB 24 1652 1656 1719 N16 W56 .866 28.5 27 SB ¢ 1656 74 1.3
HOLL 24 1721 1728 1753 sS17 W34  .569 22.2 32 SN 3 C 86
HOLL 24 1726 1728 1741 N11 w58 .787 21.¢ 15 SF 3 C 47
ERAMY 24 1743 1752 1883 N 9 W55 .839 26.6 20 SN 3 C 33
BIGB 24 1744 1745 1758 HN16 W56 .B66 26.5 14 SB C 1745 198 1.8
HOLL 24 1759 18@3 1885 519 W32 .55¢ 22.3 6 SF 3 C 22
RAMY 24 1828 1843 1942 S15 W34 .563 22,2 34 SN 3 C 54
PALE 24 1836E 1842 1844D 519 W34 .576 22.2 14p 1N 2 C 258 F
[ PALE 24 1834E 1833 1858 N 6 W54 .823 26.7 280 SN 2 C 79 F
HOLL 24 1831 1833 1843 N1l w51 .887 28.9 12 SN 3 C 57
HOLL 24 1843 1843 1851 S17 W36 .596 22,1 ] SF 3 C 24 F
PALE 24 1988 1926 1945 W 6 W54 .823 26.7 45 ¥ 2 ¢ 148 F
RAMY 24 1962 1985 1989 N 9 W55 .839 20.7 7 SF 3 C 25
PALE 24 1918 1931 19486 sS16 E72 .945 3g.2 22 SF 2 C 73
RAMY 24 1924 1926 1938 N 8 We4 .91@ 26.6 14 8 2 C 157
RAMY 24 2928 2641 2853 N12 WSR2 .8@1 21,1 25 SN 2 C 51
ERAMY 24 2647 2949 2186 Si8 W33 .559 22.4 19 SN 2 ¢ 32
PALE 24 2054E 28550 2117D S19 W34 .576 22.3 23 s 1 ¢C 199 F
PALE 24 2A54E 26550 2117D N 6 WS5 .833 26.7 23 SN 1 ¢ 108 F
PALE 24 2145B 21470 2213. S 6 E13 .224 25.9 28D SF 2 C 182 DE
PALE 25 @312E 93120 9321 N 6 W6l .885 26.6 9p SF 2 C 47 DE
RAMY 25 1349 1311 1319 sS16 W39 .632 22.6 19 SN 3 C 26 F
RAMY 25 1333 1334 1346 N 8 W68 .936 28.5 13 SN 3 ¢ 17
RAMY 25 1469 1413 1426 =sS16 E63 .885 .3 17 SN 3 C 82
RAMY 25 1432 1434 1435 N12 w59 .888 21,2 3 SF 3 C 13
RAMY 25 1446 1447 1583 N 8 W68 .936 20.5 17 SB 3 C 48
RAMY 25 1451 1451 1455 $16 E&64 .892 39.4° 4 5Fr 3 C 24
[RAMY 25 1586 1518 1524 S19 w44 .7060 22,3 18 SB 3 ¢ 32
HQLL 25 1513 1519 1525 S19% W44 .708 22.3 12 SN 3 C 23
HOLL 25 1532 1534 1543 526 E68 .921 38.7 11 SF 3 C 34 F
RAMY 2% 1532 1533 1538 8286 E&9Y ,927 3@.8 6 SF 3 C 33
HOLL 25 1688 1683 1636 S18 W44 .698 22.4 32 SN 3 C 189 F
EBIGB 25 1608 1688 1636 SO9 WLl ,651 22.6 38 SB C 1648 76 1.9
RAMY 25 1681 1668 1716 S18 W4z .718 22,3 75 SB 3 C 73 FDE
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HOLL 25 1612 1617 1619 N 8 W65 .917 26.8 7 SF 3 C 15
EBIGB 25 1615 1616 1625 N13 W7d .953 280.4 19 SB C 1616 40
RAMY 25 1616 1616 1625 N 8 W65 .917 26.8 9 5N 3 C 19
HOLL 25 1637 1721 1743 518 W47 .732 22.2 66 88 3 C 116 F
HOLL 25 1641 1641 1646 N 7 W66 .922 28,7 5 SF 3 C 49
HOLL 25 1716 1718 31741 K 7 W68 .935 20.6 31 SN 3 (¢ 26
RAMY 25 1718E 1728 1735 S18 W46 .721 22,3 16D 8B 3 ¢ 75
HOLL 25 1749 2622 23068 N 8 W68 .936 20,6 319 1B 3 C 132
RAMY 25 1842 1848 1934 N B W67 .938 20.8 52 SF 3 C 21
PALE 25 19B3E 19840 1952 sS28 W47 .736 22,3 49p SF 2 ¢ 57 FDE
[ PALE 25 19498E 1936 % 5 wWee .924¢ 26.8 28D 1N 2 ¢ 81 F
HOLL 25 1917 2188 2335 3519 W51 .777 22.08 258 s 3 C L1 UF
PALE 25 2069E 2622 2034D N 6 W68 .934 2,7 250 18w 2 ¢C 113 F
BIGB 23 2858 2145 2359 S@9 W48 .638 22.9 181 2B C 2145 450 6.1
PALE 25 23068 2313U7 2314D S2¢ W36 .606 23.3 8D SF 2 C 68 FDE
PALE 25 2313E 23130 2314D § 6 E12 .247 26.9 1D SF 2 cC 36 FDE
MITK 26 B658 8782 6715 S16 W55 ,B814 22.2 17 1N C @762 129 2.2 E
RAMY 26 12688 12068 1212 N 7 W73 .962 21.4 4 S8 3 C 23
ERAMY 26 1288 1218 1321 N 7 W79 ,985 28.6 73 5N 3 ¢ g F
RAMY 26 1258 1251 1362 W 4 EB1 .989 1.6 12 8F 3 C @
RAMY 26 1443 1444 1447 ¥ 9 W79 .986 28.7 4 SN 3 ¢ a
RAMY 26 151¢ 1516 1518 N 7 W75 .971 21.0 8 8N 3 ¢ 18
HOLL 26 1534 1534 1558 N 8 W82 .993 28.5 24 SF 3 C a
HOLL 26 1656 1658 1783 N 6 W8@ ,987 29.7 7 8N 3 C 14
HOLL 26 1719 1726 1728 N & W89 1.908 20.8 9 SN 3 ¢ ]
HOLL 26 1832 1832 1841 N 6 W89 1.268 28.1 g SN 3 C a
PALE 26 1918E 1928 1959 N 7 w84 .996 28.5 4lp s8fF 3 ¢ a DE
PALE 26 1938 1955 1959 N 4 E73 .960 1.3 29 SF 3 ¢ 42 F
RAMY 26 1937 1938 1942 N 8 W80 .988 28.8 5 88 3 cC @
HOLL 26 1838 1938 1946 N 6 W81 .990 20.7 8 SN 3 C 28
RAMY 26 1952 1953 2662 N 4 E74 .964 1.4 19 3F 3 ¢ 8
PALE 26 2048 2002 2004 N 6 WB5 .997 2¢.5 4 SF 3 C A DE
PALE 26 2113E 21280 2145 N 6 W87 .999 20.4 32D SN 3 C a DE
HOLL 26 2125 2128 2146 N 8 W85 ,998 28.5 21 SN 3 ¢ a
HOLL 26 2281 2211 2223 N 8 W89 1.40¢ 28,2 22 s8N 3 C 8
HOLL 26 22863 2264 2223 519 Wel .B79 22.3 29 SN 3 ¢ 36 F
EPALE 26 2243 2211 2219 S18 W63 ,885 22.2 16 58 3 C 19 DE
PALE 26 2211 2212 2218 N 7 WB3 .994 28.7 7 SN 3 C 31
PALE 26 2315E 2347 9088 N 2 ET4 ,963 1.5 530 SF 3 ¢ a
BIGB 27 @4p@ @965 POl6 NWL7 WIS .989 21.1 16 1N C o685 98
PALE 27 9459 132 519 w66 ,947 22.1 33 B8N 3 ¢ 37 DE
CATA 27 1148 1145 1266 W15 E99 1.9049 3.2 29 1F 2 C 1145 84
CATA 27 1156 1284 1225 N1@ W96 1.964 28,7 35 18 2 C 1209 84 A
RAMY 27 1236 1251 1311 N 2 E78 .942 1.8 35 SF 3 C 17
RAMY 27 1255 1259 1318 s11 E 9 .171 28.2 23 SN 3 ¢ 32
RAMY 27 1314 1323 1339 N 3 E64 .944 1.4 16 SF 3 C 21
BIGB 27 1815 1817 1968 N11 E63 .9@8 1.5 45 iN c 1817 218 4.8
RAMY 27 1816 1817 1848 N 3 E61 .888 1.3 32 sB 3 ¢ 118
HOLL 27 1817E 1819 184% N 3 E61 .888 1.3 32p 8B 3 ¢ 119
BIGB 27 1859 1982 1915 W12 E95 1.B60 3.5 1s SB C 1%.2 5@
HOLL 27 2139 2135 2138D S11 E 4 .106 28.2 ab SF 3 C 57 F
PALE 27 2315E 2347 @088 ¥ 2 E74 .963 2.5 53D SF 3 C @
MANE 27 2340% 23400 2348D N@8 E65 .917 l.9 8D SN 2 vV i3 1.7 F
MANI 28 @314E @318U M321D 518 W78 .973 22,3 1ip SN 2 C 8a F
MARI 28 @435E ¢435U B458D N12 EBG .990 3.2 23p SF 3 VW 54 1.3
MANT 28 @629E 0631U 9637D 520 E30 .529 38.5 8D SN 4 C 40
MANI 28 0G645E @645U 8655 N14 E69 .948 2.5 16D SF 4 ¥ LY +5
MANI 28 @738E #740U #748D 8 4 E56 ,827 1.5 16p 1IN 4 ¢ 158 F 2
WEND 28 08448 #9494 s15 w83 .989 22,1 20D SN C 8853 25 B
[MONT 28 @999 @914 €921 NB3 E55 .B27 1.5 12 SF C 8914 50 E
WEND 28 @911 8915 @932 Ng2 E53 .865 1.4 21 SN C A%15 44 .8 E
WEND 28 1448 1652 1115 N@S E59 .866 l.9 27 5N C 1@52 46 1.8
WEND 28 1151 1286D NG5 E52 861 l.4 15D SN ¢ 1154 38 -6
EMONT 28 1153 1156 1246 ®P3 ES54 .817 1.5 13 Sk C 1156 50 b
RAMY 28 1157 1157 1214 N 7 E53 .815 1.5 17 SN 3 ¢C 27
MONT 28 1392 1365 1312 N@6 E61 ,885 2.1 la SF c 1385 78 D
ATHN 28 13B4E 1366 1331D 517 WB3 ,989 22,3 27p 8N v 1306 49 2.4
RAMY 28 1334 1336 1352 S19 W86 ,995 22,1 18 SN 3 C @
{MONT 28 1334E 1336 1346D S16 W87 .997 22.4 6D SB C 1336 28 D
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RAMY 28 1416 1417 1425 ¥ 4 ES53 .8@% 1.6 9 SN 3 ¢ 21
RAMY 28 1441 1442 1458 N 5 ES53 .811 1.6 9 5% 3 C 34
RAMY 28 1539 1543 1554 wN13 E88 .999 3.7 15 SF 3 C g
RAMY 28 1852 1996 1936 N 4 E49 .767 1.5 44 SN 3 C 68
HOLL 28 2228 2231 2242Dp S21 E28 .467 36.4 14p 1IN 2 C 224 F
MANT 29 H215E #2170 6226 N18 E67 .943 3.1 1lip SFr 3 V¥ 40 .8
MANT 29 @352E @355 6492 N 3 B45 .719 1.5 18D 8N 3 ¢C 8g F
MANI 29 B650E 96520 A765SD 520 EL5 .337 38.4 150 SN 3 C 58 F
MANI 29 Q7@2E @765U0 @717 N15 E66 .933 3.2 15D SN 3 vV 68 1.3 FH
MANT 29 @8l6AE $B8l2 B825D 513 EB5 .994 4,7 15D SN 3 C 29
CATA 29 @945E ©945 @950D NG3 E39 ,644 1.3 5D SB 1 P @945 112 1.5
CATA 29 @945E 0945 @950D N@4 E45 .721 1.8 50 8N 1 P @945 28 .4
ATHN 29 f946E @948 1685 N 1 E43 .698 1.6 19D SB 3 ¢ 159 U
RAMY 29 12868 122] 1312 N 7 E48 .672 1.5 62 SN 3 C 129
RAMY 29 1241 1242 1258 821 El14 .337 39.6 9 8N 3 C 29
RAMY 29 1324 1325 1332 HN15 E55 .854 2.7 8 SN 3 C 49 F
RAMY 29 1491 1462 1467 S15 ES88 .998 5.2 6 SN 3 C 8
RAMY 29 1428 143 1446 N15 E57 .874 2,9 12 SF 3 ¢ 54
RAMY 29 1587 1548 1521 819 E11 .281 36.5 14 SF 3 ¢ 24
RAMY 29 1546 1681 1617 W13 E6F .889 3.2 37 SF 3 C 43
RAMY 29 1544 1683 1631 5200 E16 .283 38.4 47 SN 3 C 9%
RAMY 29 1644 1654 1768 815 E79 ,977 4.6 16 SN 3 C 17
RAMY 29 1853 1855 1968 N13 E57 .866 3.1 7 SF 3 C 15
RAMY 29 1935 1937 1944 W14 E57 .868 3.1 9 SF 2 <C 36
RAMY 29 2114 2114 2121 W15 B53 .837 2.9 7 S5Fr 2 ¢ 17
MANTI 30 B625E 0627 0643 NA2 E31 .532 1.6 15D SN 4 v 68 .7
RAMY 380 1537 154} 1658 S280 W 2 .233 38.5 173 1N 3 ¢ 276 F
BIGR 36 1642 1644 1718 841 W38 .745 27.8 36 sy 1 15@ 1.9 W
RAMY 30 1645 1646 1791 N15 E41 .726 2.8 16 5% 3 C 84 F
RAMY 3@ 1717 1759 1892 512 E66 .988 4.7 45 S8 3 C 21
RAMY 3@ 1727 1727 1753 N1@ ES3 .823 3.7 26 SF 3 C 16
BIGB 36 1733 1737 1858 sS27 W19 .457 29,3 77 SB 1 108 1.2
RAMY 30 1735 1749 1833 N 6 E24 .455 1.5 58 SB 3 C 168 IS
RAMY 3¢ 1931 1933 1947 W14 E43 .736 3.8 16 SF 3 C 16
RAMY 39 1956 1958 2669 S19 W 4 .224 36.5 13 SN 3 C 144 F
BIGB 38 1957 1958 2865D N@8 WB2 .255 3¢.7 8D SF 1 75 .7 G
RAMY 3@ 2858 2112 2144D S12 E64 ,893 4.7 54D 8F 3 <€ 34 F
MANI 31 WB953E 84560 6112 3511 E62 .877 4,7 1%D SF 3 ¢ 58
MANI 31 @J55F 9A550 #1177 Ni4 E34  .637 2,6 22D SF 3 V¥ 74 .9 F
MAN X 31 J187E 91110 @121 8286 W 7 .259 38.5 14D SN 3 ¢ 106 F
MANI 31 B142E 61420 9152 811 E61 .869 4.6 16D SN 3 C 79 F
MANI 31 G441%F B446U 0446D S11 E60 .B60 4,7 5D SN 2 C 84 F
MANI 31 ©@883E @809U 6813p Sl1 E59 ,852 4.8 18D SF 2 V 60 1.9 F
MANI 31 @806E #810U B813b N15 E41 .728 3.4 7D SN 2 W 58 7 F
RAMY 31 1158 1156 1218 N 2 E11 .241 1.3 20 SB 3 C 191
[RAMY 31 1158 1157 1202 S1@ E54 ,804 4.5 12 SN 3 C 32
ATHN 31 11528 11530 1211 N 8 £ 8 .286 1.l 19p SB 3 C 186 DE Z
RAMY 31 1159 1159 1284 sS13 E8} .984 6.6 5 SF 3 C ]
RAMY 31 1334 1335 1339 814 E68 .80 5.1 5 SN 3 C 28
ATHN 31 134098 1342 1488D S15 E48 .741 4,2 28D SB v 1342 49 .7
RAMY 31 1349 1444 1412 513 E533 .794 4.6 23 SN 3 ¢ 41
RAMY 31 1354 1359 1416 N 7 E12 .311 1.5 22 SF 3 C 55
RAMY 31 1488 1413 1431 s8S21 W14 .338 3.5 23 SF 3 ¢ 83
RAMY 31 1526 1531 16390 N17 E52 .834 4.5 64 SN 3 ¢ 61
RAMY 31 1629 1630 1649 S28 WwWle .354@ 3.5 28 SB 3 ¢ 159 FDE
BIGB 31 1638 1632 1658 S19 W15 .328 3.6 26 in C 1632 148 1.5
“Romarks”:
k= Eruptive prominence whose base is less than N = Continuous spectrum shows effects of polarization.
90° frem central meridian. 0 = Observations have been made in the caicium IT Tines H and X.
B = Probably the end of a more important fiare. P = Flare shows helium D, in emission.
C = Invisible 10 minutes before, Q = Flare shows the Balmér continuum in emission,
D = Brilliant point. R = larked asymmetry in Hu Tine suggests ejection of high velocity material.
£ = Two or more briiiiant points, S = Brightness follows disappearance of filament {same position).
F = Saveral eruptive centers. T = Region active al? day.
& = No visible spots in the neighborhood. U = Two bright branches, paraliel (|{) or cenverging (Y).
H = Flare accompanied by a high speed dark filament. V = Occurrence of an explosive phase: impertant and abrupt expansion in
I = Active region very extended, about a minute with or without important intensity increasa.
J = Distinct variations of plage intensity before or W = Great increase in area after iime of maximum intensity.
after the flare. X = yYnusually wide He Tine.
K = Several intensity maxima. Y = System of loop-type prominences.
L = Existing Tilaments show signs of sudden activity. Z = Major sunspot umbra covered by flare.

M = Hhite-1ight flare.
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INTERVALS OF NO FLARE PATROL OBSERVATION
FOR PRECEDING SOLAR FLARE TABLE
JANUARY 1980

HOUR—-UT
0 1 23456 7 8 91011121314 1516 17 18 19 20 21 222324

TN

Computer software problems prevented us from generating this chart in
time for publication. We thank the observatories 1isted below for
faithfully providing their flare data on schedule.

DAY
AN

REBRYIBRRVRRY

Observafbries included in total patrol:

Athenes Catania Mitaka Ramey
Big Bear Holloman Monte Mario Upice
Bucharest Manila Palehua Wendelstein

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).
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EAST-WEST SOLAR SCANS
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EAST-WEST SOLAR SCANS
JANUARY 1980
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EAST-WEST SOLAR SCANS
JANUARY 1880
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SOLAR RADIQO EMISSION
SELECTED FIXED FREQUENCY EVENTS
JANUARY 1380
DAY STARTING TIME OF FLUX GERSITY
OF | FREQUENCY STATION |  T¥PE TIHE HAXIugw | DURATON 02 4m 2 ! T REMARKS
HONTH U1 o7 HINGTES PEAR | MEM
1 2888 OTTA 23 GRFE 1715 18a7 139 249 7
2888 OTTA 4 5/F 1747 1748 2 11.4 3.8
2695 PENT 28  GRP 2853 2854 17 3.2 1.6
2 2868 OTTA 1l s 1947 1948 5 3 1.2
3 2808 OTTA 23 GRF 1445 1715 245 19.6 5.3
28680 OTTA 3 s 1655.5 L656 2 12 5
2888 OTTA 28  GRF 1955 26838 45 2.2 1.4
4 2808 OTTA 21 GRF 1585 1528 149 3 3.8
2808 OTTA 3 s 1517 1528 5.5 1p.4 4
28¢¢ OTTA 1 s 1753 1754 2 zZ.2 3
28080 OTTA 8 s 1911.8 1911.8 .1 5.6
5 2888 oTTA 21 GRF 1435 1532 1340 9.6 4.8
2800 OTTA B 5 1543.9 1544 .8 4 2
2888 oTTA 240 R 1652 1727 35 5.2 2.6
2888 QOTTA 1l s 1756 1756.6 1 2,2 1.1
280¢ OTTA 21 GRF 1835 1845 45 3.4 1.7
286@ OTTA 4 5/F 1839,2 1844.5 4 11.8 4
2888 oTTA 20 GRF 1835 55 3.4
6 1808 OTTA 20 GRF 1428 14580 115 5.6 2.8
2888 OTTA 240 R 1645 1788 15 3 1.5
2899 OTTA 28 GFF 1725 1735 20 2.2 1.1
28849 OTTA 28 GRF 1815 1837 55 4.8 2.6
7 14400 BERN 4 1318.3 1313.8 9 149 OPR
28048 OTTA 28 GRF 1735 1756 28 4.4 2.2
2608 oTTA 21 GRF 1805 1823 38 5.2 2.6
2888 OTTA 1 3 1825.5 1826 2 5.4 2.7
2868 OTTA 21 GRF 1856 2444 10# 3.2 1.7
2800 QTTA 4 s5/F 1857 1901.5 8 22 7.4
288% OTTA 23 PBI 1965 1985 28 6.6 4,9
8 15488 BERN 1 $858.8 #9406, 4 9 9 OPR
18498 BERN 47 1462.6 1089.7 44 680 GPR
2888 OTTA 23 GRF 1515 1533 258 12.4 3
2808 OTTA 1 s 1531 1531.4 1 7.6 3.8
2806 OTTA 21 GRF 2028 20448 5@ 14.4 7
2888 OTTA 4 S/F 2825 2828.3 id 142 35.6
g [1406 BERN 3 1129.7 1129.8 .6 12 OPR
8409 BERN 3 1129.7 1129.8 .6 15 OPR
2889 OTTA 240 R 1429 1568 4@ 6.6 3.3
2808 OTTA 21 GRF. 15685 220 6.2 3.6
28084 OTTA 28 GRF 1729 1733 15 3.2 1.6
2695 PENT 240 R 2028 2640 20 4 2
2860 OTTA 28 GRF 2045 2057 5@ 5 2.4
10 2860 OFTA 240 R 1438 15449 78 9.2 4.8
28848 OTTA 24 R 1614 1625 11 4 2
28d@ oTTA 27 RF 1614 146 4 3.6
2888 OTTA 24P R 1625 a5 4
2809 OTTA 26 FAL 1758 igeg 18 -4 -2
2888 OTTA 21 GRF 1825 1929 225 24.4 14.4
2888 oTTA 48 F 1B835.5 1838.,2 11 6.6
2800 OoTTA 2 S/F 2¢43 2044 2 2 .9
2695 PENT 3 8 2286 2266.8 4 15 4
11 2888 OPTA 3 s 1356.4 1356.6 k3 19.6 3.8
2848 OTTA 28 GRF 1622 A748 60 3.6
2809 oTTAa 2% GRF 1736 1743 60 3.6 1.8
28084 OTTA 3 s l185¢ 1852.2 18 63 19.8
2808 OTTA 29 PBE 1580 1920 2¢ 4.4 1.8
2695 PENT 28 GRF 1930 2085 99 3.6
2804 OTTA 3 8 21i4.9 2115.3 2 16.8 8.4
2695 PENT 2l GRF 2114 2128 25 4.2 2.6
12 194066 BERN 20 E121.6 1122.1 14 1@ OPR
10480 BERN 4 1154.1 1157.1 24 38 OPR
[lﬂdﬂﬂ BERN 28 1348.7 1341.8 1 11 OPR
2888 OTTA 4 S/F 1340 1341.5 8 23.4 7.8
28084 OTTA 4 S/F 1359.2 1359.9 4 D 156
2888 OTTA 21 GRF 1518 1624 160 12.2 5.8
2800 OTTA 1 s 1547.5 1548 1.5 5.2 2.6
28680 OTTA 8 & 1662.1 16P2.5 .5 z20.8
2840 OTTA 28 GRF 13838 1968 740 4 3.4
2849 OTTA 8 s 1832.3 1832.5 .5 3.6 1.8
2808 OTTA 8 5 1939.2 1932.5 .8 2.6
2800 oTTA 21 GRF 2008 2025 449 3.6 1.8
2695 PENT 3 8 2014 20814 1.5 31 7.8
2808 0OTTA 45 C 2528 821 4 34.4 9.6
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SOLAR RADIO EMISSION
SELECTED FIXED FREQUENCY EVENTS
JANUARY 1980
FLGH DERSITY
AY STARTING THHE OF FLUX DENSITY
%F FREQUENCY STATAOK |  TYPE TIME uaxinoy | DURATION [ P KT REMARKS
HONTH i i HINY TES PEAK [ NEAN
2695 PENT 260 FAL 2048 2047 7 -3.6 -1.8
2695 PENT 260 FAL 2129 2218 58 -9.6
i3 18460 BERN 21 lg9118.8 1919.6 6 23 OPR
2868 OTTA 1 s 1449 1449.% 1.5 7.8 4
2880 OTTA af F 1628 1628.7 .8 26
2695 PENT 3 s 1784 1784.3 1 12.4 6.2
2808 OTTA 21 GRF 17127 1759 48 3.6 1.8
2888 OTTA 1 s 1728 1729 2 3 1.5
2860 OTTA 23 GRF 1818 1928 178 15 7.5
2800 OTTA 1l 5 1913 1913.3 1.5 4.4 2.2
2868 OTTA 8 8§ 1932.3 1932.7 7 4.4 2.2
2695 PENT 1 8 2686.3 2887 3 5.2 3.5
2695 PENT 260 FAL 2115 2325@ 35 -6.6 -3.3
14 289¢ OTTA 3 8 1637.5 1638.7 5 28.2 5
28d¢ OTTA 24 R 1947 1851 4 4.6 2
E28'Bﬂ OTTA 273 RF 1947 168 4.6 3.9
2808 OTTA 24¥% R 1951 112 4.6
2800 OTTA 46F C 2034 2845 27 91 37
2800 OTTA 38 PBI 2181 2181 3@ 9 4.4
2864¢ OTTA 22 GRF 21846 2187.5 14 13 4.4
2695 PENT 26 FAL 2143 2227 44 ~4.6 -2.3
2695 PENT I 5 222¢ 2229.,5 2 4.4 2.2
15 2695 PENT 28 GRP 28049 2855 65 2.8 1.4
16 2809 OTTA 28 GRF 1608 1648 68 2 1
2808 OTTA 240 R 1718 1758 40 3.6
2808 OTTA 21 GRF 1818 19548 len 3.6 1.8
2888 OTTA 1l s 2R37.5 2038 1.5 3.2 1.6
17 2848 OTTA 2¢ GRF 1745 1814 25 3.2 1.6
13 2894 OTTA 1l s 1519 1521 5 3 1.2
2804 OTTA 8 s 1618.,1 1618.1 .1 11.2
2809 OTTA 1l 8 16412 1642.2 3 3 1.5
2889 OTTA 21 GRF 1958 2826 148 4.4 3.6
2695 PENT B 5 2124 2124.2 3 5.4
i9 2808 OTTA 45 C 1424.2 1424.7 2 3.4 1.7
2808 OTTA 1 5 1763 17684 2 6.4 3
2888 OTTA 1 s 1747.5 1749 2 2 1
2808 OTTA I S 1809 181@.5 5 5 1.7
2886 OTTA 28 GFEF 1980 191@ 25 3.6 1.8
208 2880 COTTA 2@ GRF 1885 1813 78 2.4 1.8
22 2300 0TTA 2 S/F 1583 1583.5 2 2
2888 OTTA 240 R 1524 1538 6 3 1.5
2886 OTTA 22 GRE 1535 16485 135 2.6
289¢ OTTA 2 S/F 1881 1843 6 1.8 .9
2808 OTTA 21 GRE 1848 1919 175 3.6 1.8
28¢8 OTTA 4 8/F 1858 1859 5 28 11}
23 28¢# OTTA 21 GRF 1763 185 2.6
28049 OTTA 21 GRF 1728 1738 32 3.6 L.8
2800 OTTA 4 S/F 1737 1734.1 5 17 25
2880 OTTA 260 FAL 1996 19¢5 5 -2.4 -1.2
2848 OTTA 28 GRF 1925 19348 33 3 1.5
24 2888 OTTA 21 GRF 1535 1615 90 7.6 3.8
[2865 OTTA 3 s 1544.5 1543 4,5 13.8 7.4
2888 OQTTA 29 PBI 1545 1545 9 5 2.5
28608 OTTA 1 s 1683.5 16684 L.5 2 1
2860 OTTA 280 GRF 1830 1938 148 4.4 2,2
25 2800 0%TA B 5 1425.3 1425.5 .3 2.2 1.1
2868 OTTA 1l s 1429.8 14340 1 3.6 1.7
2888 0TTA 1l 8 1432,5 1433 1 4.4 2.2
2888 OTTA 1 s 1444 1444,6 I 6.8 3
2388 OTTA 43 C 1446.3 1447.3 2 21.8 ig
2848 OTTA 21 GRF 1525 1645 185 9 6.5
2849 OTTA 1 8 1668.8 1661.3 1 7.2 3.6
289¢ OTTA 3 5 1687.5 1608 2 16.2 4,8
288¢ OTTA 1 s 1656.6 1657 1 1.8 .9
2886 OTTA 1 5 1740 1L7008.4 1 5.4 2.7
2888 OTTA 45 C 1717.8 1719.4 4.2 18,2 8
28649 OTTA 29 PBI 1722 1722 6 3.6 1.8
2880 OTTA 8 5 1827.5 1827.7 o5 5.4 1.8
2848 OTTA B 5 1837 1837.3 .5 7 3
2880 OTTA 4 8/F 192¢8.9 1921.5 1.8 21.8 7.2
2695 PENT I 8 2889 2089.9 1.5 2 i
2800 OTTA 47 GB 2850 2154.8 BO i@g4s 314
2695 PENT g PBI 2214 2218 78 D 37
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SOLAR RADIO EMISSION
SELECTED FIXED FREQUENCY EVENTS
JANUVARY 1380
FEUX DENSITY
DAY STARTING TIME OF DURATION ! " ~
OF | FAEQUENCY STATION |  TYPE TINE HAXINUN T [ ©IHT REMARKS
HOHTH T ut MINUTES PEAK | MEAN
2695 PENT a8 F 2211 2218.2 11 28
2888 OTTA 1 s 2248 2258.5 4 8.8 4.4
26 2884 OTTA 45 C 1341.8 1342,2 2 6.8 2.4
280¢ OTTA 24 R 1428 1454 39 3.8 1.9
E 2880 OTTA 272 RF 14268 228 3.8 3.4
28ed OTTA 242 R L4508 178 3.8
2888 OTTA 28 GRP 1617 1623 30 2.2 1.1
2800 OTTA 26 FAL 1748 18a¢ 28 -3.8 ~-1.9
[ 2695 PENT 1l 5 2282 2284 3 6.6 4
2695 PENT 29 PBI 2265 2285 29 3.6 1.8
27 19408 BERN 47 1145.3 1151.2 42 1246 OPR
286@ OTTA 23 GRF 1338 1356 338 15 7.5
EI(MM BERN 21 1343.6 1347.5 20 12 OPR
2890 oTTA 1 s 1345.5 1347.7 3 T.6 5.6
l: 2848 OTTA 3 8 1815 1816.3 4 23.6 7.8
2889 OrTA 2% PBI 1819 1819 14 3.8 2
28849 OTTA 1l 8 1919 1911 2.5 2 i3
28 10406 BERN 3 p94gs #305.8 2 11 OPR
2808 OTTA 1 s§ 1335 13356 2 4 2
16400 BERNW 1 1441 1441.3 4 12 OPR
2808 OTTA 1 8 1537.5 1539 2.5 4.4 3
2880 OTTA 28 GRF 1854 1987 35 2.4 1.4
283¢ OTTA 1 s 1932.8 1933.2 1 3 1.3
2809 oTTA 28 GRF 2027 2635 27 3 1.5
2695 PENT 21 GRF 2198 2128 52 6 3
2808 OTTA 4 S/F 2114 2117 6 21,4 7.1
2695 PENT 1 s 2228 2229.2 2 4.2 2,1
2695 PENT 1l s 2249,5 2253 7 4.6 2.6
29 18488 BERN 28 2941 9951 43 15 OPR
2804 OTTA 8 5 1424.9 1425 .4 3.2 1.6
18400 BERN 1 15308.2 1538.5 2.5 13 OPR
2880 OTTA 1 s 1557 1558.5 3 8 2,7
280G OTTA 46F C 1732 1737.5 40 45.4 17.4
2695 PENT 28 GRF 2120 2130 22 2.2 1.6
2695 PENT 1l 5 2202 2283 3 3.4 1.7
38 144900 BERN 1 1464.1 1404.5 2 12 OFR
2888 OTTA 28 GRF 1537 1543 15 3.2 1.6
2808 OTTA 3 8§ 16842.5 1644 8 41 9
2808 OTTA 21 GRF 1728 2069 329 14 7
E 2808 OTTA 3 8 1733 1737 18 34.2 17.1
2880 OTTA 29 PRI 1743 1743 70 16.8 8.2
31 10408 BERN 3 1149,2 1158.3 12 37 OPR
2860 OTTA 2]l GRF 1340 1545 324 18
2868 OTTA 2 8/F 1629.5 1631.5 3 3.2 1.8
2808 OTTA 1l s 2827.5 2028 ,5 1.5 4.6 2.3
Observatories:
BERN = Berne BOUL = Boulder MANL = Manila OTTA = Ottawa ARO PENT = Penticton SGMR = Sagamore Hi11
Explanation of Type Code:
1 Simple 1 6 Minor 22 Simple 3F 27 Rise and Fali 32 Absorption 44 Noise Storm in Progress”
2 Simple 1F 7 Minor + 23 Simple 3AF 28 Precursor 40 Flyctuation 45 Compiex
3 Simple 2 & Spike 24 Rise 29 Post Burst Increase 41 Group of Bursts 46 Compiex F
4 Simple 2F 20 Simple 3 25 Rise A 30 Post Burst Increase A 42 Series of Bursts 47 freat Burst
5 Simple 21 Simple 3A 26 Fall 31 Post Burst Decrease 43 Onset of Noise Storm 48 Major
49 Major +
NOTE: U.S. Afr Weather Service RSTN data stf11 not available at this time. Some computer problems are still being worked on
at NGSOC. Because the problems are relatively minor, we are hopeful that they will be solved shortly. We ask for your
patience in the interim.
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PIONEER IX
JANUARY 1980
Date| DS nata SOLAR WIND! P ™MF®  [[COSMIC RAY PROTONS®
Jan Covorage [imef| ESP lk~FIELD? (particles/sec)
‘g U1 D () Uyt L T+ TAU 400 Hz IB| qa
_ (lcm/s_ec)__'__(_‘_i_{'f“/sc)gExl()“!{) days) || av)  l¢v) | ) {[13.9 Mev |>40 Mev
12 §1204-1430 {1200 151.46 468. 11.8 0.32 7.1| 287. 4, 0.71
1305 468. .23 6.1] 264. 4.1 .7
140 468. .18 7.7} 236. 3.9 .83
1500 430, .28 8. | 288. 4.1 .81
24 12335-2400 | 2300} 149.73 542. 11.5 .23 14.8 309, 4.2 .77
2400 542, 17 14.4 355, 4.24 17
25 |0000-0230 | Q10 585. .17 13.7 343, 4.3 .78
(20 563. .24 12.84 048. 4.23 .78
0304 542, ——— 10. | ©74. - -
31 £1722-2127 {1704! 148.69 350. 11.47 .16 7.1 164. 4.1 .79
180d 390. L1565 7.8 151. || 4.16 .79
1904 417. .19 5.6 115, |I 4.26 .67
2000 417. .19 8.2 126. £.17 72
2100 417. .16 7.6 152, .17 7
2200 430. .154 8.| 133. 430. .76
1 Wolfe - NASA/ARC Note: Data sampled hourly unless otherwise noted.
2 Scarf - TRW, Inc.
z Sonett and Colburn - NASA/ARC

Webbeyr ~ Univ, of N.H.

ESP = Earth-Sun Probe Angle.
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bae [ Tive lESV| Une | ong, [ THY DATE [ TIME [JESV | Ume | gy, | Tw*
ggn (UT) [1(°) |(Kn/sec) (H+/€C) T (x106°K) ,g%ﬂ (UT) ([ (°) {(km/sec) {n+/cc )] (x108°K)
1 0gz4 |i02.¢ 332, 13.6 [0.038 22 | 0702 457 . 8.8 | 472
2 1005 387. 9.2 .222 1223 419, 16.1 .028
3 —— -—— - - 1650 447, 9.3 .134
4 1313 335. 10.5 .04 1953 435. i0.8 A4
5 1156 324. 25.5 .119 23 | 1258 701, 13.1 .308
1252 309. 26.7 106 1717 701. 1.74} .308
6 1039 341. 13.3 .045 2108 643. 3.93 526
7 1224 241, 16.5 .071 24 1 0619 708. Z.78 .5h75
8 1331 351, 11.2 .126 1039 674. 6. .18
9 0936 305. 9.9 . 061 1413 650. 7 .389
1231 297. 16.8 .07 1910 539. 3.6 .368
10 11214 287, 26.5 —— 25 1 0733 498. 24.1 .76
11 1204 332. 37.7 .205 1453 551, 28.4 .274
12 {0804 308. 60.5 .88 1824 529. 7.3 06
1215 324. |28.1 | .075 26 | 0845 451. | 18.1| 0.076
1217 347. }28.3 | .144 1602 a57. | o.81 .063
13 {1300 303. 30.5 .034 2112 408. 5.2 147
1318 298. | 45. 027 27" | 0652 338, | 14.3| .352
14 [ 1157 288, | 55. .027 1235 367. | 7.1 .05
1234 296. |85.2 | .027 1636 364, | 8.6] .092
15 | 1400 ||094.9 320. |59.5 | .034 28 | 0648 360. | 9.6 .277
16 | 0603 313, |34.4 | .185 1623 327. | 6.4| .086
1554 308. | 22. 188 1919 332. | 91| .075
2053 460, | --- | --- 29 | 0622 36, | 8.1 .079
17 | 2004 402. {11.9 | .133 1442 300, | 10.3] .02
18 1045 418. | 9.5 | .105 1719 3. | 7. 023
1840 387. | 17.9 | --- 2101 3000 1 97| Lois
2049. 396. | 11.6 | ~--- 30 | 0104 288, | 8.6 .072
19 {0848 360, | 11.6 . 058 0358 339. | 11.5 .08
1443 326. | 13.2 | .07 1322 382, | 621  .033
1751 329. | 8. | .048 31 | 0927 60, | T.o] Ll
20 | 0837 304. | 33.2 | .052 1348 se1 | 28] -
1057 304. | 36. .032 2103 242, | 1.1 .026
1649 302. 36.6 .069
2059 308. 37.4 079
21 g401 297. 31.6 L103
1324 358. 33.6 ———
1827 416. 14.5 LHE3
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SOLLAR WIND
Interplanetary Scintillations
JANUARY - 1980
DATE DOY UT VMID ERR VPK ERR RATING SOURCE ELONG LAT DIST DLON LAG ROTATION
HR KM/S KM/8 1—4 DEG DEG AU DEG DAY NUMBER
800101 1 14 332 39 312 9 3 3C273 D -3 1.07 17 1. 47 1489. 91
113 320 15 360 24 3 3Cc298 72 1 0.95 18 1. 00 148%9. 93
800102 2 0 394 40 402 33 2 3C459 70 2 0.94 -1B ~1.49 1690. 08
2 3 346 8 353 13 3 3C48 112 4 1,15 -1%1 -0.07 1490. 00
2 14 445 14 426 33 3 3C273 b -4 1.07 17 1. 58 16%90. 00
215 322 18 412 40 3 3C298 73 1 Q.95 17 0. 96 14689. 95
800103 3 454 65 384 11 2 3C459 &9 2 0.93 ~19 ~1.75 1490, 14
3 3 443 a S22 9 4 3C48 113 4 1.14 -~12 -0.38 1690. 10
3 13 419 22 440 1% 2 3C273 97 -4 1.089 16 1. 54 1690, 03
3 15 /4&s 57 472 21 3 3cz298 74 1 0.8 17 1.08 14690. G4
800104 4 2 305 48 451 31 2 3C49 110 4 1.14 -~z ~0.12 1490, 05
4 13 471 31 482 b6 3 3C273 78 -4 1.08 14 1. 50 14690. 08
4 15 418 28 491 20 2 3C298 75 i 0.97 18 i. 15 1690. 08
800105 5 3 438 15 514 128 2 3c48 109 4 1.13 ~12 -0, 38 14590, 16
5 13 555 17 G246 15 3 3C273 99 -4 1.0%9 146 1. 50 1490. 14
S5 15 520 43 642 20 2 3C298 76 1 0.97 i8 1. 19 1690. 15
800104 & 1 264 22 374 124 2 3C459 &b 3 091 -23 -2.37 1690, 17
6 3 457 26 &02 14 2 3¢48 108 4 1.13 -12 -0.44 1690. 21
& 13 353 959 496 17 2 3C273 100 -4 1.09 16 1.48 1590. 18
&5 15 465 13 &8s 79 2 3IC298 77 1 Q.98 17 i.15 1690. 17
800107 7 13 547 27 502 21 2 acz73 101 -4 1,10 16 1. 52 1690. 21
800108 8 0 380 &1 415 &4 2 3C459 &4 3 0.90 -24 -2 32 1490. 32
800110 10 O 396 30 302 33 2 3C459 &2 3 0.88 ~2& -2 38 14690, 40
10 2 354 12 356 101 2 3C48 104 3 1.11 -13 -0.4% 169031
800111 11 0O 472 33 430 43 3 3C459 &1 4 0.87 -27 -2.58 1670. 47
11 3 309 35 359 27 2 3c48 103 3 1.11 -~13 -0.42 14690. 32
800112 12 0 993 13 &0% 23 3 3C459 &0 4 0.B7 -27 -2.53 14690, 53
12 2 351 11 360 7 3 3C48 102 3 1.10 =13 -0.45 1690. 38
i2 13 371 19 357 38 3 aca73 1046 -4 1,12 15 1. 73 1690, 33
12 15 378 ? agz2 25 3 3C298 82 0 1.00 17 1. 29 1690. 33
800113 13 © 4856 40 444 19 3 3C459 S9 4 0.86 -29 -2 .77 15690. 53
800114 14 2 519 43 435 24 2 3C48 101 3 1.10 -13 -0.71 1490. 53
14 13 394 11 38% 29 3 acaza 108 -4 1.13 15 i.72 1690. 41
14 14 401 13 312 150 2 3caz98 g4 o 1.01 17 1.35 1690. 43
14 23 36% 23 ai2 38 2 3C459 57 4 0.84 -30 -3,.13 1690. 59
800116 16 0 398 54 360 14 2 3C459 S6 S 0.83 -~-32 -3.24 1690. &3
15 13 3846 135 372 35 3 3C273 110 -5 1.14 16 1. 85 1690. 48
14 14 398 12 387 12 3 3C298 86 -1 1.02 17 i.39 1690. 50
16 23 317 321 461 59 2 3C459 95 3 0.82 -33 -3.60 15690. 65
800117 17 2 4186 &0 419 41 2 3c48 98 3 1.08 -~-13 -0.48 1690, 60
17 13 417 8 429 15 3 3C273 111 -9 1.14 15 1.75 1690, 53
17 15 393 10 a98 10 3 3C298 87 -1 1.03 17 1.40 1690, 94
17 23 269 30 297 27 2 3C459 34 S 0.81 -33 -3.89 1450, &6
B0O118 18 2 332 22 270 24 2 3C48 97 3 1.68 ~13 =0, 60 1690, 60
18 13 449 11 422 32 3 3C273 112 -3 1.15 15 1. 69 1490, 58
18 14 315 18 az2n 21 2 3C298 288 -1 1.03 17 1.44 1690, 53
ig8 23 313 45 279 22 2 3C459 53 5 0.80 -34 -3 .82 1490. 73
800119 17 2 408 49 412 12 2 3C48 5 2 1.07 -~-14 -0.77 14690, 48
19 23 323 &8 278 583 2 3C459 S2 s 0.79 -34 -3.87 14650. 78
800120 20 2 288 a8 347 26 2 3C48 25 2 1.07 -15 -0.70 1690. &4
20 13 475 30 472 286 2 3C273 114 -5 1.16 14 1. &1 1690, &6
20 23 474 S8 379 59 2 3C459 51 & 0.78 ~37 -3B.70 16%0. 87
800121 21 2 289 9 296 26 3 acas ?4 2 1.06 -14 -0.s8 14690, 68
21 12 411 53 467 &0 3 acaza 115 -5 1.14 14 1. 76 1690. &7
21 14 485 22 S0 94 2 3czes 91 -1 1.05 16 1.39 1620. 71
21 23 351 45 39 231 2 3C459 50 & 0.77 =37 ~4, 09 1690, 886
800122 22 23 454 90 250 68 2 3C459 49 & 0.75 -38 -3, .93 1690. 95
800123 23 1 377 11 364 10 3 3C48 92 2 1,05 -14 -0.84 14630, 81
23 12 377 11 as1 32 2 3C273 117 -5 1,17 13 1.81 1690. 73
23 14 330 i1 319 8 3 3C298 93 -1 1.06 146 1.48 1690. 72
800124 24 12 324 8 358 9 3 3c273 1ig -5 1.17 13 1. 91 1690. 73
24 14 308 72 307 &0 2 3298 ?4 -1 1.05 17 1. 461 1490. 74




SOLAR WIND

Interplanetary Scintillations

JANUARY 1980

DATE Doy UT  VMID ERR VPK ERR RATING SOURCE ELONG LAT DIST DLON LAG ROTATION
HR KM/S KM/S 1-4 DEG DEG AU DEG DAY NUMBER

800123 2% 2 3Irg 1% 375 @ 3C48 70 2 1.04 -~14 -0.91 146%0. 89
23 12 351 41 420 92 acz73 119 -5 1.18 13 1. %0 1620. 78

25 14 372 30 339 8 3cz298 5 -1 1.07 17 1. 54 16%0. a2

800124 2& 23 339 18 362 1é& 3C45% 4% 7 071 -42 -—-4.81 15691. 08
800127 27 12 327 80 47 102 3c273 121 -% 1.18 13 2. 00 1570. 84
27 14 286 89 358 61 3cz298 97 -1 1.08 14 1.58 1590. 82

27 23 424 10 377 18 3C459 a4 7 0.49 -~-43 -4 42 1691. 19

800128 28 1 294 a8 316 12 3C48 a7 2 1.03 ~t4 -0.95 16%0. 74
28 4 223 41 291 1& 3C147 i3z 1 1.=22 =7 1.28 1490. 79

28 & 444 110 430 87 3C141 13¢ -12 1.24 -& 0.51 1490. 98

28 12 426 37 422 34 3C273 122 -3 1.1%9 13 1.77 14690. 93

28 14 393 24 383 10 3C298 28 -1 108 ¥ 1.55 - 14%0.93

28 23 497 33 422 85 3C459 43 8 0.48 -44 -4.08 1691. 21

800129 29 1 305 11 398 52 3C4B 86 2 1.02 -1% -1.02 1650, 99
29 4 347 #* 410 #* 30147 132 1 1.22 -7 G. 54 14%0. 98
800130 30 1 372 38 °81 157 3Cc48 895 2 1.02 -15 -i. 11 1&5%1. 08

30 12 415 24 1435 443
30 14 241 2 a2 12
30 23 281 &3 270 110
800131 31 12 335 43 &05 22
31 13 2792 53 386 131

acz273 124 -5 1.1%9 13 1. 80 16%91. 00
acz98 100 -2 1.09 15 1.83 1690, 88
30459 41 B 0.56 ~4& =-5.7% 15621, 22
3aca7a 125 -5 1.20 i2 1.9% 1690. 99
3C298 101 -2 1.10 15 1.73 14%0. 97

[VEARNVEGEVEVE VR RVEARAR VR VNS RE VR AN ARARA

VMID IS A MEAN AND VPK IS A MAXIMUM VELOCITY IN THE IPS SCATTERING REGION.
THE REGION‘S CENTROID IS SPECIFIED BY LAT, DIST, DLON.

LaG AND ROTATION NUMBER GIVE MAPPING TO EARTH AND SUN AT VMID.

# INDICATES NO ERROR AVAILABLE. SINCE ONLY TWO ANTENNAS WERE (OPERATING.
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CORONAL HOLES
Helium D3 Chromosphere at Sclar Limb

JANUARY 1980
Big Bear Solar Observatory

Only two D3 Timb observations were made during the month of January. These data
are presented in numerical form rather than graphically.

Position angles of coronal hole boundaries (in degrees)
Date North South

26 January +48 to -5 ~-143 to +150
31 January +33 to +12 -168 to +164
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BOULDER GEOMAGNETIC SUBSTORM LOG
JANUARY 1980
DATE ONSET DIR COMMENTS DATE ONSET DIR COMMENTS
TIME TIME
01/01 1030 West Field very active after 0800 | 01/17 0630 East
UT with numerous injections. 0950 West Multiple injections with re-
Mid/low-Tatitude H compo- covery near 1200 UT.
nent indicated strong ring 1330 MWest MuTtiple injections with re-
current established 01/1700 covery near 1600 UT.
UT to 02/0200 UT. 01/18 0810 Weak SS
01/02 1125 West Moderate S$S 1240 Weak SS
01/03 0315 East Weak SS, slow onset. 01/19 Field sligntly unsettled
1050 West Moderate 5SS, several injec- after 0800 UT.
tions with final recovery 01/2 ; ;
near 1400 UT. Field e 1/20 F1e1d s¥19htiy unsettied.
settled after 1600 UT. 01/21 Flggg a}1ght]y unsettled 0700-
01/04 Field unsettled all day. )
0555 East Veak SS o122 1350 hest Weak 35
01/05 1015 MWest / F;ilgrsg}ggtﬁ¥ unsettled
1340 Hest 01/23 0540 -
01/06 Field sTightly unsettled. / Fast  Sjow onset With recovery
01/07 Field quiet; became slightly 0950 =center Slow expansion westward
unsettled after 2100 UT. along oval stations.
01/08 Field unsettled through 01/24 1015 West
1200 UT with weak tocalized 1750 Slow onset; localized S5,
5SS activity. Inuvik to Sachs Harbour.
01/09 High-latitude stations 01/25 1105 Small positive impulse all
sTightly unsettled 0500~ mid/low-Tatitude stations.
1500 UT. Mid/Tow-latitude Field unsettled thereafter.
stations quiet. 1400 West
01/10 High-Tatitude stations 01/26 1250 MWest
slightly unsettled 1200- 01/27 0205 East Weak SS
1EOO_UT- Mid/Tow-latitude 0810 East Numerous small injections
stations quiet. with final recovery near
01/11 Small positive impulse H 1230 UT. Field active
component all mid/low- after 0810 UT.
latitude stations. Field 1420 Mest Strong SS, numerous injections
was then active through with final recovery near
2200 UT. 1930 UT.
0940 West Several injections with re- | g1/28 Field unsettled 0130-0730 UT;
covery near 130G UT. no s§ act.iv.ity
1510 Several injections with re- 1215 West Moderate SS ’
covery near 1800 UT. 1640
01/12 Quiet day %ggg
crs Positive impulse H component
01/13 0510 SSC MS%880§$ conditions through a1l mid/low-latitude sites.
1055 MWest Onset of strong $$ with 01/29 Field active through 0400 UT.
several injections. No distinctive SS activity.
1600 Moderate SS 1055 MWest Weak SS o
01/14 Field unsettled 0800-1800 UT, 1345 MWest  Moderate S5, several injec-
No distinct SS activit tions with recovery near
a Y - 1800 UT. Field unsettied
01/15 0950 Weak SS batance of day.
1210 West .
170 Localized S5, Arctic Village- 01/30 1055 st Field unsettled 0820-1230 UT.
Tnuvik. 1120 West
01/16 F&$1d unsettled through 1400 | g1/31 Field slightly unsettled
' after Q800 UT.
0220 East
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8GD 426 Part I (Prompt)
DECEMBER 1979 DATA

Contents

Page

Daily Solar Activity Center
Ho Synoptic Charts, Solar Magnetic ¥ield Synoptic Charts, and 42-49
Helium 10830 A Synoptic Charts
Magnetograms, Calcium Plages, Ho Filtergrams, Sunspots, Corona, 530-111
2 em and 8.6 mm Spectroheliograms
Regions of Solar Activity (Computer problems delaying data.)
Daily Calcium Plage Index 112

Sudden Ionospheric Disturbances 113-115

Solar X-ray Radiation

SOLRAD 11 (Satellite monitoring ceased 0000 UT 1 November 1979
due to lack of funding.)

Spacecraft Observations
Pioneer XITI Magnetic Field Magnitudes 116

Soclar Radio Emission
Spectral Observations 117-129
Selected Solar Events (by Radioheliograph) (Data not available
at time of publication.)

Cosmic Ravys
Chart of Variations 130-131
Neutron Monitors Daily Values 132

Geomagnetic Indices

Geomagnetic Activity Indices (Kp, Kn, Ks, Km, Cp, Ap, aa) 133
Daily Average Indices Ap 134
Chart of Kp by Bartels 27-day Rotation for 1979 135
Chart of C9 for 1979 136
aa Graph 1868-1979 137
Chart of Dst by Bartels 27-day Rotation 138
Hourly Equatorial Dst Values (Provisional) 139
Principal Magnetic Storms 140

sudden Commencements and Solar Flare Effects (Data not available at
time of publication.)

Radio Propagation Indices
Quality Indices on Paths to Germany 141
Transmission Frequency Ranges — North Atlantic Path 142-143
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DAILY CALCIUM PLAGE INDEX
DECEMBER 1979

YR MO DAY INDEX YR MO DAY INDEX YR MO DAY INDEX
79 12 1 62.4 79 12 11 164.9 79 12 21 *
79 12 2 * 79 12 12 95.7 79 12 22 52.4
79 12 3 80.7 79 12 13 * 79 12 23 *
79 12 4 166.1 79 12 14 115.6 79 12 24 37.5
79 12 5 119.4 79 12 15 99.4 79 12 25 *
79 12 6 160.3 79 12 16 87.8 79 12 26 39.5
79 12 7 129.9 79 12 17 81.9 79 12 27 42.7
79 12 8 132.1 79 12 18 65.9 79 12 28 44.9
79 12 9 123.7 79 12 19 * 79 12 29 40 .4
79 12 10 * 79 12 20 54.0 79 12 30 46.4

79 12 31 45 .4

* NO OBSERVATIONS

Note: No calcium sprectroheliograms were secured at the Mt. Wilson Observatory on
Dec. 2, 10, 13, 19, 21, 23 and 25, 1979.
No sunspot observations were made at Mt. Wilson on Dec. 21 and 25, 1979.




SUDDEN IONOSPHERIC DISTURBANCES
DECEMBER 1978

UHIVERSAL TIKE WI0E | HUHBER OF STATION REPORTS 8Y TYPE

SPREAD LF- KHOWN | HcHATH
DAY | START kD KAX IKP | INDEX | SWF | SCNA|SEA 1SPA {SPA | SES [SFD [ FLARE | REGION
03 0333 0408 0342 1- 3 3 *
03 1509 1606 1527 1 5 3 1S514E | 16467
a3 1754 1807 1757 1- 1 1 1755 16458
04 0222 0321 0232 1 3 1 3 0225 16467
04 0345 0402 0350 1- 1 1 4347 16478
0% 0434 0631 0500 2 3 1 3 1 0436 16467
04 £322 1340 1327 1 ] 3 L 1319 16459
04 1812 1900 1817 1- 5 E 1813 16455
04 2148 2239 2157 1- 5 2 3 2141 16467
0s 0828 4912 $834 i- 1 1 Q0827 16469
05 1512 1602 1524 1- 5 1 [ 1506 16465
06 0352 0454 0358 1~ 3 3 0357E | 16478
06 1718 1758 1726 1- 3 2 1719 16467
a7 1444 1548 £455 1- 5 1 5 L443 L6467
o8 03228 0643 0527 1 3 2 03318 | L6478
08 1138 £20% 1145 L 5 1 5 2 2 1131 16458
09 Q352 0430 0400 - 3 3 Q400E | 16467
a9 4503 4538 0507 i-- 1 1 *
10 0014 0042 0o19 1 3 2 *
12 0530 0553 0539 I~ 3 2 0530 16508
12 £553 1654 16063 1- 5 3 9 NF
12 1767 EB24 1724 1 5 1 12 1704 16490
13 0822 0833 0825 1- 5 1 1 3 0820 16508
13 0850 1005 0955 1- 3 1 3 1 09508 | 16478
13 1349 1425 1357 2+ 5 5 2 4 1353 16483
13 1623 1728 1635 1- 5 3 3 1618 16483
13 2E06 2158 2118 ir 5 ! 3 2059 16493
kb 0254 0332 0308 1~ 3 2 0250 16490
13 0350 0512 0355 1- 3 2 0345 16487
14 D406E 0518 0412 1 3 1 2 0402 16478
14 0602 0653 0620 1 3 2 0GUBE | 16507
14 0812 0832 0817 b+ 3 3 3 08188 | 16490
14 1301 1413 1311 i- 3 1 1 1 13198 | 16492
14 15533 1630 1558 1- 3 2 1553 16490
14 1800 1929 1810 1+ 5 11 1759 18493
15 3333 0408 433% 1- 3 3 033SE | 16516
16 0654 0736 0702 1- 3 3 0650 16495
16 1907 1030 1015 1- 1 13 14 1006E | 16507
16 1404 1441 £416 I~ 1 1 1 *
16 E614 1700 | 1631 | 5 1 5 1615 16505
17 1501 1930 1908 1- 5 5 1858 16514
17 2245 2345 2245 1- 1 1 2251 16516
18 1409 1440 1418 i- 1 1 1 1400 16514
18 1724 1729D | 1729 1- 1 1 1407 16509
18 1903 2000 1915 1~ 3 1 7 1902 16514
19 0124 0150 0133 1w 3 3 0125 L6505
19 1329 1400 1339 1- 1 1 1 £330 L6505
19 1523 1548 1533 i- 5 1 5 *
19 1804 1830 1811 1- 5 1 7 1756 16505
19 1852 1945 1907 1- ] 1 12 1845 16529
19 2205 2345 2220 2+ 5 2 1 3 5 *
20 0350 0816 4622 2+ E A 3 0610E | 16329
20 0923 10k0 0935 1+ 5 1 5 4 09308 | 16529
20 1022 1100 1029 1+ 3 1 5 4 2 1015E | 16532
20 1310 1400 1316 1- 1 L 3 1258 16529
20 1503 1355 1516 - 3 1 & 1505 16529
20 1600 1730 E61l4 1- 5 3 11 E601 16529
20 2024 2050 2028 E- 5 5 2024 16522
20 2228 2307 2245 1- 3 2 2226 16529
20 2311 2345 2320 1- 3 2 2310 16529
21 0101 0140 4106 1- 3 2 0108 16529
21 0346 0422 0351 1- 1 1 *
21 1055 1121 1104 1- 3 1 1 1 1056 16529
21 1141 1220 1200 1- 5 1 2 13 *
21 1704 1730 1709 1- 3 3 1704 16539
21 2232 2309 2242 1- 5 1 1 *
22 Q040 0123 0048 1- 3 2 *
22 0330 0354 0334 i- i 1 *
22 0513 0713 0523 z 5 1 3 1 *
.22 0530 0600 1- 1 1 *
22 0753 0830 4802 1- 1 1 *
22 0943 1007 04930 L 1 1 *
22 1018 1100 1931 1- 1 1 L *
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SUDDEN IONOSPHERIC DISTURBANCES
DECEMBER 1979

UNIVERSAL TIME WIDE | NUMBER OF STATION REPORTS BY TYPE
SPREAD LF- KNOWN | Mo MATH

DAY | START END BAX IMP | INDEX | SWF | SCNA | SEA SPA | SPA [SES ISFD | FLARE | REGION
22 1152 1230 1206 1- 1 1 1 *

22 2048 2123 2054 1- 5 6 #

.23 0722 0826 0728 2 5 2 1 0731E | 16522
23 1019 1110 1029 1- 5 3 1 1022E | 16522
23 1331 1410 1343 1- 1 1 1 %

23 1847 1910 1852 i- 5 7 1848 16522
23 2220 2242 2228 I- 5 1 1 2222 16522
24 0014 0056 0020 1- 3 3 0014 16522
24 0622 0700 0626 1- 5 2 1 #

24 0803 0841 0808 1- 1 1 *

24 1226 1300 1238 1- 5 1 2 1 1225 16541
25 0658 0838 .| 0720 2 3 3 0703E | 16529
26 0055 0150 0107 1- 3 2 0051 16541
26 0511 0538 0518 1- 3 2 *

26 0600 0630 0609 1~ 3 2 *

27 0041 0110 0046 1- 3 2 0043 16548
27 0122 0152 0127 1- 1 1 0018 16541
27 0242 0351 0253 1- 3 3 0245 16555
27 0446 0538 0451 1- 3 3 0445E | 16555
27 1711 1736 1716 1- 1 1 1709 16548
28 0824 0847 0827 1- 1 1 0825 16541
28 2139 2230 2146 2- 5 2 4 2138 16529
29 0043 0208 0054 2 5 1 3 1 0045E | 16529
29 0208 0240 0216 1- 3| 1 2 0210 06564
29 0458 0615 0509 1 3 3 0500 16564
29 0707 0807 0715 2 3 3 O710E | 16529
29 1619 1715 1630 1- 5 i 10 1614 16563
29 1831 1900 1837 1- 5 5 1837E | 16529
30 1135 1230 1150 1- 1 1 1 1135 16541
31 | 1233 1320 1253 1- 1 1 1 1228 16558

PERIODS OF NO OBSERVATIONS:

DATE TIME (UT) and STATION DATE TIME (UT) and STATION
01-12 0000-0641 GN 14 1500-1900 UM (10, 13, 16 kHz)
03 1620-1545 UM (10, 13, 16 kHz), 15 0610-0650 GN
1835-1920 UM (13 KHz) 16 0650-0700 GN
04 1005-1400 UM (16 kHz) 18 1000-1330 UM (16 kHz)
11 1600-1340 UM (16 kHz) 21-30 1125-0140 GN
1930-1950 UM (10, 13, 16 kiHz) 25 1000-1400 UM (16 kHz)
12-13 1055-0030 GN
STATIONS REFPORTING FOR DECEMBER 1979
AAVSO (A1, A5, A19, A21, A26, A28, LUCHOW (IW) (SWF)
A3L, A34, A46, ALB) (SES) NEW JERSEY (NJ) (SES)

ELLENSBURG (EB) (SES) PANSKA VES (PU} (SWF, SEA)

GLENORCHY (GN) (SWF) SAC PAULO (UM) (SES, SPA)

HIRATSD (HI) (SWF) SOFIA (SF) (SEA)

HOBART (TA) (SES) ST CLOUD {SC) (SE3)

JULTIUSRUH (JH) (SWF) UVPICE (UI) (SEA)

KASUAGE (KA} (SPA) VSETIN (VA) (SEA)

KUHLUNGSBORN (KU) (SEA, SPA) ZILINA (21) (SEA)

NOTE: Glenorchy is a new station reporting for the first time from Tasmania, Australia,




SUDDEN IONOSPHERIC DISTURBANCES

SIDs BY HALE REGION

DECEMBER 1979
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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 31

REGION
16455
16458
16459
16465
16467
16469
16478
16483
16487
16490
16492
16493
16495
16505
16507
16508
16509
16514
16516
16522
16529
16539
16541
16548
16555
16558
16563
16564

=

o

B

b= e

R

H-RAY

UNKNOWN

NOL'FP

2

3 9 1 2

2
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PIONEER XII
MAGNETIC FIELD MAGNITUDES

DECEMBER 1979

DATE TIRE BHAG
12/01,79 1€:18:23 5.38
12,02/79 18:18:25 11.82
12/03/79 1€: 16:48 8.57
12,04/79 18:31:44 7.79
12/708,79 ————
12/06/79 18:25:46 7.59
12,07/,79 —e——
12/08,79 18:33:11 8.49
12/09,79 1€ 37:47 6.89
12,10/79 18:54:44 9.23
12/11/79 ————
12/12/79 18:45:18 11.46
12/13,79 18: 50211 6.07
121479 18: 46204 8.08
12/15/79 1€8: 45:33 6.58
12/16/79 18: 49355 6.98
12/11/79 18:47:08 4.06
12/18/79 18:40:03 7.97
12/19/,79 182 48215 11.80
12/20/79 16:50:15 12.32
12721779 18: 50:41 10.75
12/22/79 18: 44:37 7.50
12723779 18:52:23 8.07
12,24/79 18:43:2¢8 7.18
12/25/719 18: 45206 8.23
12/26/7719 19:01:06 10.09
12/27/79 18:42:33 T.45
12/28/79 ———
12729,79 162 38:06 2.65
12/30/79 18: 36:56 9,35
12/731/79 182 36:33 11.11
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SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS

DECEMBER 1979

TIMES OF EVENTS
DBSERVATION DECIMETRIC BAND METRIC BAND DEKAMETRIC BAND
DAY STATION AN i SPECTRAL TYPE
smmuﬂeun Ut START UT | EKD UT  JENT | START 4T | END UT | INT | START UT ] END UT [ INT
81 4d8é8 §721 CULG aal7 9619.5 ITiG,W

CULG Ap25.5 I1IB,W
CULG g124.5 IIIR,W
CULG p442.5 IFIB,W
CULG #443.5 2 2443.5 1 IIIB
CULG ga44.5 1 g444.5 g446 3 g444.5 pa46 3 111G,V

8¢ 8960 MANI B444.5 p445.6 1 I1I

B725 1515 DWIR

732 1449 WEIS 1134.0 1134.2 1 ITIB

1358 2344 HARV iigs 2 14@8 2 1IIG
WE LS 1468.1 1468.2 1 I1IG

B745 1530 BLEN 14p88.2 1l488.3 1 1468.1 1488.3 1 111G
HARY 1425 1426 2 T11G
WEIS 1425.4 1425.7 1 IIIG
BLEN 1425 .4 1425 8 2 IIIG
HARV 1630 1631] 2 I¥XIG

2821 2406 CULG 2626 IIIB,W

2208 2400 MANI
CULG 2347 1 2307 1 IXIB

62 ©£g90 HOGH MANI
4808 8721 CULG B224.5 B224.5 ITIB,W
B73¢ 1338 DWIN
8734 @812 WEIS
8745 1536 BLEN
8947 1448 WEIS
2206 2400 MANI

2823 2486 CULG 2238.5 2231 1 ITIG
1358 2335 HARV 2231 2 111G
83 0086 §9868 MANI

#A@g 8721 CULG B206.5 IIIB,W
CULG 8252 8254 4252 4254 IIIG,W
CULG 2539 8544 IIIG,W

8738 1586 DWIN

8736 1448 WEIS a3p@.6 b8@e.8 2 ITiG
WEIS 2987.6 #94g8.5 1 ITIG
WEIS 891p.4 891B.6 2 ITIG
WEIS #913.7 8%914.3 1 ITIG
WEIS 8952.3 6954.7 2 IIIGG
WBIS 1138.7 1131.9 2 ITIG
WEIS 1134.1 1134.3 2 IIiG
WEIS 1137.7 1138 5 2 IIIGG

$745 1530 BLEN 1137.8 1138.5 1 I1IG
WEIS 1216.6 1217.5 2 IIIG
WEIS 1336.3 1337.3 2 I1IG
WEIS 1338.7 1339.8 2 IIiG

1358 2335 HARV 1942 1944 2 IEIGG

2621 2460 CULG 2158 2291 2 2158 2291 3 2158 2201.5 3 ITIGG
HARV 2158 2208 2 ITIGG

2203 2468 MANI
CULG 2214.5 IIIB.W
CULG 2216.5 2217 2216.5 I11G,W

84 0O@F 9998 MANI

aeae 8722 CULG aa11 26085 ap11 #0825 IIIN,W
CULG Ba36 Ap36.5 1 BE36 4836.5 1 I11G
CULG @435 #435.5 IIIG-W

8739 1588 BWIN

B736 1448 WEIS B8G4.6 68p4.8 1 IX1ie
WEIS 2886.5 e887.5 2 I1IG
WEIS 8829 7 883p.8 2 111G

@745 1538 BLEN 9829.7 #836.4 1 II1G
WEIS #833.7 6849 .3 2 ITIGG
BLEN 4835.2 g844.7 2 ITIGG
WEIS 9846.5 #845.5 2 111G
WEIS 1389.7 139.8 2 IIIB
BEEN 1346.5 1346.6 2 UNCLF
WEIS 1495.9 1432.9 3 IIIGG

1358 2335 HARV 1489 1418 1 1447 1413 3 IIIGG
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SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
DECEMBER 1879
TIMES OF EVENTS
OBSERVATION DECIMETRIC BAND METAI DEKAMETRIC BA
DAY STATION ECIMETRIC ¢_BAND BAND SPECTRAL TYPE
STARTUTIEHB ur SEART UT | END UT | NT [ START GT | END UT [ INT ! START UT | ERD UT | T
g4 BLEN 1489.6 1489.8 2 l406.8 l412.8 3 IEIGG
WEIS 1414.9 1415.5 2 IIIG
WEIS 1436.7 1436 .8 1 IIIB
HARV 1582 1563 1 I1IG
BARV 1523 2 IIIB
HARV 1745 1766 2 IIIG
HARV 1728 1730 3 ITIGG
HARV 1757 1 I1IB
HARV 1814 1815 2 111G
HARV 1815 1819 3 II
HARV 1847 1854 2 IXIGG
2022 2480 CULG 2841 2154 ITIN,W
CULG 21@9.5 1 ITIR
HARV 2112 2113 2 IIIG
HARV 2283 22085 2 ITIG
2204 2498 MANI
CULG 2204 2245 1 ITIG
@65 @000 G988 MANI
pBGE 6722 CULG 0eg2 G121 ITIN,W
CULG B312 #312.5 2 I1IG
CULG G324 g722 IS, W
P74 1642 DWIN
P745 1685 BLEN
9738 #8488 WEIS g48g3.2 g8@gi.4 1 JIIIB
@817 1181 WEIS A848.0 gB48.2 1 ITIB
WEIS p3919.6 g9z28.3 2 ITIG
WEIS 1458.9 1651.4 2 ITIG
1249 1252 BLEN
1325 1447 WEIS 1327.3 1328.9 2 IIIG
WEIS 1331.8 1332.2 2 111G
WEIS 1433.7 1436.8 2 I1IG
1356 1452 BLEN 1433.7 1433.8 2 IIIB
1358 2335 HARV 1434 2 I1IB
1518 1538 BLEN
HARV 1626 1627 2 IIIG
HARV 1719 1720 2 I1I1G
HARV 1889 2 TIIG
2023 2480 CULG 2923 2340 IIIN,W
CULG 2629 2408 IN,W
CULG 2829 1 2829 z III8
HARV 2829 1 I1IG
2297 24890 MANI
96 Q808 8980 MANI
gaay @723  CULG 2008 pgiz3 IN,W
CULG p#a32.5 gH33.5 #B32.5 IIIG,W
CULG Bode B723 IIIN,W
CULG Bl34.5 8135 2 #134.5 #8135 2 I11G
CULG B154,.5 1 III1B
CULG g456.5 1 I1IB
CULG 8716 1 IIIB
9735 1580 DWIN
B748 1447 WEIS 1837.3 1837.5 1 IIEIB
B745 1530 BLEN 1156 1536 p 1 18
WEIS 1285.7 1286.6 2 ITIG
WEIS 1211.6 1211.9 2 IIIR
BLEN 1333.2 1333.6 2 I1IG
1358 2335 HARV 1929 193¢a 1 ITIG
2023 2466 CULG 2823 2408 IN,W
2287 246@ MANI
CULG 2385.5 23066 I1IB,W
67 0(OG66 9988 MANI
o066 8764 CULG g234.5 IT1iB,W
CULG #342 IIIB,W
CULG g553.5 G554 1 ITIG
CULG g781 IIIB,W

8746 15¢@ DWIN
8741 1446 WEIS B756.7 B757.3 2 I11IG




SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS

DECEMBER 1979

119
bec 79

TIMES OF EVENTS
OB SERVATION DECIMETRIG BAND METRIC BAND DEKAKETRIC BAND
DAY STATION SPECTRAL TYPE
START UT|END UT START UT END 4T INT | START UT | ERD UT | INT | START UT | END UT INT
67 WEILS p816.5 g812.6 2 IIIG
#745 15368 BLEN 1316 1325 1 I
1357 2335 HARV
2024 2488 CULG 2044.5 2045 1 UNCLF
2210 2486 MANE
CULG 2342 IIIB,W
8 @e00 6980 MANT
goap 9724 CULG 119 ILIB
CULG 155 8724 IN,W
CULG 9283 #8534 1 0265 8229 1 ITIN
6745 1445 BLEN g918 1285 2 6910 1285 2 I,DC
8741 B924 WEIS 8956.6 6958.9 2 IIIG
BLEN 1817.8 1834.4 3 1824.7 1A34.4 3 IIIGG
6938 1445 WEIS 1928.6 1831.1 2 IIiGs
WEIS 1834.2 1¢34.4 2 ITIG
WELS 1153.5 1154.5 1 IIIG
BLEN 1256.2 1256.4 2 IT1G
BLEN 1384.5 13g4.6 1 13P4.5 1384.6 2 IIIB
BLEN 1334.1 1334.3 2 1334.1 1334.3 3 IIIG
BLEN 1346.7 1347.3 3 1346.7  1347.8 3 IIIGG
WEIS 1346.8 1347.2 2 ITIG
@749 1508 DWIN 1346.,9 1347.8 2 1IIG
WEIS 1425.6 1425.7 2 iIIG
1358 2335 HARV 1459 1 IIIBW
HARV 1511 1 IIIBW
HARYV 16431 1645 1 IIIGH
HARV 1744 1745 1 ITIGHW
HARV 1923 1924 3 1922 1925 2 1922 1925 3 IIIGG
2024 240 CULG 2111 24648 IN,W
2214 2488 MANI
B9 PBH6 B724 CULG a060 6724 15,W
CULG g122.5 6124 2 #8123 8123.5 1 111G,V
CULG 8148 A148.5 g148 #148.5 ITIG,W
CULG 8224 B305 iN.W
CULG 9254 @254.5 2 @254 #254.5 1 IIIB
CULG g382.5 8382.5 IFIB,W
CULG P304 p384.5 1 B304 8364.5 1 IIIG
CULG 8337.5 @481 IIiS,W
CULG 6337.5 8349 1 IIIN
CULG 8349.5 @356 2 6349.5 9356 3 #349.5 9356 2 IiIGG
fG68 8544 MANI #354.4 §355.8 1 IIIG
CULG 6415 537 I5,W
CULG 440 #8531 IIIS W
CULG g449 #458.5 2 IIIG
CULG 2646.5 0648 1 111G
CULG P656.5 8657.5 1 I1lG
8744 1446 WEIS 6884.8 1431.8 2 IIIN
@825 1500 BLEN #929.2 @929.,7 1 0929.2  ©§929.7 2 IIIGG
BLEN 6938.7 ©8938.7 1 IXIB
WEIS 1654.9 1638.5 3 IIIGG
BLEN 1124.5 1568 B 1 I
BLEN 1152.4  1156.2 2 I1IGG
BLEN 1215.1  1215.9 1 IIIG
BLEN 1255.8 i256.9 3 1254.9 1256.9 3 IIIGG,RS
07480 1330 DWIN 1256.2 1256.9 2 111G
BLEN 1346.5 1483.7 1 DCIM
1358 2335 HARV 1454 1455 2 1452 1456 2 IIIGG
BLEN 1454.4 1554.8 3 IIIG
HARV 1516 1524 2 IIIG
HARV 1552 1555 2 1552 1553 2 IIIG
HARV 1637 1639 1 1638 1 11IG,I
HARV 1642 1 1642 2 IIIG
HARV 1717 1 IIIG
HARV 1731 1732 1 ITIG
HARV 1739 1748 2 ITIG
HARV 1838 1 111G
HARV ' 1985 1 IIIG
2025 2480 CULG 2625 2490 I5.W
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SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
DECEMBER 1979
TIMES OF EVENTS
OBSERVATION DECIMETRIC BAND METRIC BAND DEKAMETRIC BAND
DAY STATION SPECTRAL TYPE
smmudsnn ut START UT | END GT [ INT | START UT | END UT | I¥T | START UT | END UT | Nt
@9 CULG 2825 24089 IN,w
CULG 2853 2494 ITIN,W
2214 2488 MANI
CULG 2221.5 2222 1 IXIG
CULG 2225 2225.5 1 ITIG
CULG 23868.5 2361 2 IIIG
HARV 2361 2 ITIG
CULG 2312.5 2315 1 2313 2314.5 1 I11GG
10 ¢@Pde #9680 MANI
Bogd 8725 CULG Bo6e plel is,w
CULG @37 p132 IIIN-W
CULG #839.5 040@ 1 I1IG
CUULG g181 Bd12e 1 IS
CULG glle 266 InN,W
CULG 2120 Bda4d IS,W
CULG 132 4142 g133 0140 IIIS,w
CULG gl37 1 G137 1 IIIB
CULG 211 p211.5 2 G211 g211.5 1 ITIG
CULG 06224 8725 IIIN,W
CULG 6464 g43n 1 I8
CULG g43@ B725 IS W
CULG B632.5 pe33 2 #4632.5 B633 2 I1IG
CULG a7a5s 1 IIIB
CULG g785.5 1 11IB
CULG B714 6715 2 ITIIR
g746 1845 DWIN
P825 145¢ BLEN §825 E 1458 D 2 2325 E 1458 B 3 I,DC
#3744 1446 WEIS golz.7 8913.4 2 IFIG
WEIS 1142.0 1142.3 2 111G
1215 1515 DWIN
1358 2335 HARV
WEIS 1426.7 1427.3 2 ITICG
HARV 1819 2 ITIG
HARV 1927 19349 1 IIIG
HARV 1941 1 1948 1942 2 ITIG
HARV 2940 1 ITIGW
2925 240@ CULG 2834 2484 IN,W
CULG 2036 2460 IIIN.W
CULG 2141 1 IIIB
CULG 2215 2221 1 IIIN
CULG 2316 2328.5 3 2316 2328 3 IIIGG,V
2286 2408 MANT 2317.5 2317 8 1 III
CULG 2324 2327.5 1 POSS IT
11 @e¢d 8725 CULS gagp 241 IN,. W
CHLG Agll 547 IIIN:W
CULG a@gz27.5 0828 1 gazi.5 pp28 2 IT1G
CULC ga34 a6i36 2 IIIGG
CULG 72118.5 #4119 3 Bl118 5 8119 1 IYiG
CULG 8206 9289 1 g286.5 268 1 IIIG,V.,U
CULG 9241 p725% Is5,W
CULG 23333 fP334.5 2 #333.5 B336.5 3 9333.5 #336.5 3 ITIG,V
2088 9959 MANI #334.7 #335.8 2 III
g825 1457 BLEN p8as .2 pg25.2 2 IIIB
@745 P838 WEIS g836 9 8837.7 2 I1IG
Ba42 1228 WwWEIS #842.0 pa42.6 2 IIIG
BLEN g852.2 pgs2.3 2 #842.3 g842.4 2 111G
BLEN g918.8 #918.8 2 ITIB
WEIS 1la27.5 ia27.7 2 IIIG
HWEIS 1l34.4 18408.3 2 I1IIGG
BLEN 1#35.2 1948.8 2 ITIGG
BLEN 1445 l455 D 1 I
WEIS 1447.9 lg48.5 2 ITIG
BLEN 1649.1 ig49.1 2 IIIB
WEIS 1119.6 llle9.5 2 IIIB
WEIS 1285.6 12d6.8 2 ITIG
WEIS 1211.3 1212.6 2 IIIG
BLEN 1225 1311 1 DCIM
WEIS 1225.3 l227.2 2 ITIG
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TIMES OF EVENTS
QBSERVATION BECIMETRIC BAHD METRIC BAHD DEKAMETRIC BAND
DAY STATION SPECTRAL TYPE
START UT|END UT START UT | END UT | INT | STARTUT | END 4T | INT | START UT | END UT | INT
11 1242 1515 DWIN 1242 1312 1 iv )
DWIN 1319.3 132¢.2 1 v F
BLEN 1335 1417 3 1335 1417 3 v P
DWIN 1337 1414 2 v
1358 2335 HARV 1358 1415 2 1442 1483 2 ITIIGG
HARV 1451 1452 1 111G
HARV 1454 2 IIIG
HARV 1587 1508 2 1587 1508 1 IEIG
HARV 1613 1515 2 ITIG
HARY 1643 i64ds 3 1643 1645 2 1643 1645 2 ITIIG
HARV 1657 1659 1 1657 1659 2 111G
HARV 1713 1 ITIG
HARV 1728 1721 A 1721 1 IIIG
BARV 1755 1757 2 1755 1757 1 I11G
HARV 1881 1 I1IB
HARV 18686 2 1866 2 ITIG
HARV 1858 1 ITIIGW
HARV 1915 1918 2 1999 1918 2 1949 1918 2 I1IGG
HARV 1927 1928 1 ITIGW
HARV 1944 1958 2 1944 1958 2 II1IG
2825 248P CULG 2846 2409 IIIN,W
CULG 2115 2400 IN,W
CUOLG 2118.5 2119.5 1 I1IG
CULG 2136 1 2136 2136.5 1 IIIB
CULG 2152.5 2341 ITIN,W
2214 2408 MANE
HARV 2235 2237 2 IIIG
CULG 2235.5 2236.5 1 IIIG
CULG 2314 2316 1 2314 2315 1 2314 231s.5 2 ITIG
CULG 2321.5% 1 IIIB
HARY 2325 2326 1 ITIGW
CULG 2353 2354 2 2353 2354.5 2 I11IG
CULG 2357 2357.5 1 I1IG
12 00668 498G MANI
@eg 8725 CULG I ReXe1] @725 I5,w
CULG 6013.5 golL4 1 9913.5 914 1 111G
CUOLG 6332 @51 1 IIIs
COLG pe32 2123 1 IIIN
CULG glod B725 YIIN,W
CULG gl15.5 B1le6 2 #115.5 gll6 1 ITIG
CULG Bl25 gl2e 1 IIIG
CULG B228.5 B229.5 1 az28.5 9229 2 B228.5 g9229.5 2 ITIG
CULG P256.5 1 B250.5 1 g250.5 B251 1 IIIB
CULG #9313 8314 2 #3113 B3l4 2 I11G
CULG #3344 8411 IIIN.-W
CULG g418.5 #411.5 1 DC
CULG 0426 #8725 2 G426 g558 1 ITIG,N
CULG p455.5 #458 2 #455,5 3458 2 IIIGG
B747 1444 WEIS
B85% 1454 BLEN 1293.2 léle.5 2 I11GG,U
8745 1515 DWIN 1138.8 1 IIIB
DWIN 1447.6 1447.8 1 IV
1358 2335 HARV 1786 1787 2 1784 1787 2 1784 1787 1 IT1IGG
HARV 1715 2 1714 1716 3 1715 1716 2 IIIGG,V
HARV 1716 1 1715 1722 3 UNCL
HARV 1939 1 ITIG
HARV 2814 1 ITIIGW
2026 24900 CULG 2028 2408 IN,W
CULG 2833.5 2438 1 IIIG
HARV 2434 1 IIIGW
COLG 2147 2389 ITIN,W
2212 2460 MANT
CULG 2234 2236 1 N,RS,DP
CULG 2235 2 2235 2 ITIB
HARV 2235 2236 1 IIIB8W
CULG 2236 2 2236 1 IIIB
13 ¢d60 @999 MANIT
g848 8726 CULG P88 8726 IN,w
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SPECTRAL OBSERVATIONS

DECEMBER 1979

THMES OF EVENTS
oAy OBSERVATION STATION DECIMETRIC BAKD METRIC BAND DEKAMETRIC BAND SPECTRAL TYPE
STARIUTIEND Ut START UT | EMD UT | INT | START 4T | EMD UT | INT | START UT [ END UT | INT
13 CULRG BRHig.5 I1IB,W
CULG gl24.5 IIIie,w
CULG g159 1 IIIB
CULG 8531 p532 2 8531.5 A532 1 111G
CULG B542 6543 1 I1E1IG
B845 1458 BLEN g845 E 2982 1 g845 B 6992 1 I
BLEN G989 .4 gog2.4 3 Boge.4 geg2.4 3 IIIGG,RS
BLEN B919.2 poz26.7 2 DCIM
G745 1215 DWIN #919.3 g928.7 1 iv
BLEN g935.9 9%94p.8 2 DCIM
DWIN B935.8 g942.8 2 iv P
BLEN 1819.8 1926.6 2 IIIG
BLEN 1114.2 1117.6 1 1114.2 1117 &6 1 IIIGG -
BLEN 1358.1 1463.7 3 1359.1 1483.7 3 II
1358 2218 HARV
BLEN 1418.7 1418.8 2 II1IB
2247 2335 HARV 1419 2 IIIB
HARV 1745 2 ITIG
HARV 1944 1946 1 IIiG
2826 248¢ CULG 2826 24080 2826 2468 I%,W
CULG 2125.5 2126 2126 ITIG,W
CULG 2133.5 2134 2 ITIG
HARV 2139 2 ITIG
2214 24494 MANI
CULG 2214 2214.5 ITIG,W
CUILG 2346 2354 UNCLF , W
14 @860 6726 CULG aan g726 I8,W
CULG ggle 2726 IIIN,W
CULG a036 P04 L SLOW DRIFT
CULG 61l44.5 #147.5 1 SLOW DRIPT
CUOLG B251.5 gz252.5 1 251 p252.% 2 p251 g252.5 2 IIIG
CULG #368.5 g3gl.s 3 B3¢8.5 9381.5 2 IXFIG,V
g8pp G988 MANI g3008.9 #341.1 1 I11
CULG 8327 g327.5 1 IIIG,U
CULG 8486 G418 2 SLOW DRIFT
CULG 9486.5 a4e7 2 8487 p468 3 FIIG,V
0600 9989 MANI 8487.3 p407.6 1 ITI
CULG 0448.5 g449.5 1 IIIG
CULG phdag.5 2 IIIB,U
CULG 8521.5 G522 2 I1IG
CULG 6531.5 1 II1IB
CULG gel2 B6l7 1 8612 #4617.5 3 8613 B616.5 2 I1IGG,V
BOPg A9PP MANT g6l3.3 gel4a.8 1 111
CULG B618 gelg.s 2 6618 #618.5 1 111G
CULG 9619.5 62l 2 ITIG
CULG 8723 4725.5 3 111G,V
G746 1518 DWIN #313.8 gsls.a 2 IIIG
#838 1445 WEIS p832,7 pB39.3 2 LIIGG
#815 1458 BLEN P836.3 g837.2 2 IT1G
DWIN g838.6 #841.,3 2 IIIG
BLEN 8838.6 psdg.1 3 BCIM
BLEN 8913.8 A913.8 2 IIIiB
BLEN #9306 1338 2 I,bC
BLEN B939.8 B941.5 1 DCIM
DWEN 1lal6.9 1@17.2 1 ITIG
WEIS 1618.49 1818.5 1 ITIG
BLEN 1618.1 1818.5 2 DCIM
WEIS 1435.6 1935.8 1 IIXG
WEIS 1456.3 ip59.4 2 ITIGG
BLE¥ 1656.4 1658.2 3 1056.4 1857.5 3 I1IGG
DWIN 1118.5 1125 2 iv
BLEN 1118.8 1126.5 2 DCIM
WEIS 1217.1 1217.3 2 I1iB
DWIN 1259.1 131l6.8 2 IV
BLEN 1259,2 1383.8 3 1259.5 1382.8 13 IIIGG,DCIM
WEIS 1259.5 13p2.7 3 IIIGG
WEIS 1328.3 1328.7 2 ITIG
1358 2335 HARV l454 1455 1 II1G
HARV 1532 1535 3 1532 1535 2 T11GG
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TIMES OF EVENTS
o OBSERVATION STATION DECIMETRIC BAXD METRIC BAND DEXAMETRIC BAND SPECTRAL TYPE
START UT|END UT START UT | END UT | INT | STARTUT | END UT | INT | START UT | END UT | IHT -
14 HARV 1554 2 1558 1559 2 1552 1558 1 I1IGG
HARV 1653 1658 2 1653 1654 2 I1IG
HARV 1741 1782 1 IIIiG
HARV 1727 1 ITIGW
HARV 1733 1734 1 1733 1734 1 ITIG
HARV 1888 lag4 3 IIIGG
HARV 1840 1845 2 ITIGG
HARV 1857 2 111G
HARV 1912 1913 1 1989 13914 2 1918 1914 2 LIIGG
HARV 1928 1944 2 1928 19448 2 111G
208027 2480 CULG 2160 2255 IN,W
HARV 2145 21ps6 2 2195 2106 2 TIIB
COLG 21865.5 2106 2 IEIG
CULG 2169 2408 ITIN,W
HARV 2132 1 ITIIBW
HARV 2156 2157 2 TEIG
CULG 2156 2158.5 1 2157 2158.% 1 ITIGG,U
2212 2468 MANI
COLG 2221 2321 IIIN,W
CULG 2258 2258.5 1 ITIG
CULG 2347.5 2349 1 2348 2349 1 I1IG
CULG 2358.5 2351 1 2358.5 2351 i IIIB
15 J69p 9969 MANI
#0482 8726 CULG g823 8726 IIIN,W
CULG g285 2 g265 g2g5.5 2 IIIB
CULG 8226 421 IIIN,W
CULG #3333 #333.5 1 g333 #333.5 1 111G
CULG B335 2 g335 g33s.5 2 IIIB
CULG p451 9528 IS,W
CULG #8501 9559 L I5,DC
740 1518 DWIN
9758 1444 WEIS B6757.3 g758.6 2 I11G
WEIS Aag27.7 g829.2 2 ITIG
g845 1438 BLEN
WETS g959.7 lo#e.3 1 ITIG
HWEIS 1817.@ 162:.7 2 I1IG
WEIS 1135,1 1135.3 2 IIIB
1413 2335 HARV 1531 1535 2 ITIG
HARV 1624 1625 2 I1IG
2627 2496 COLG 2658.5 2656.5 2651 I11G,W
HARV 2851 2853 2 2653 3 I1IIG
COLG 2852.5 2853 1 2852.5 2853 2 2052.5 2853 1 ITIG
COLG 2131.5 ’ IYIB,W
CULG 2136 2137 2 2136 2137 3 2136.5 2137 2 IIIG,V
HARV 2136 2137 2 2136 2137 2 ITIG
CULG 2152.5% 2153 1 I1IG
CDLG 2154 22149 1 II
CULG 2213 2213.5 3 2213 2213.5 1 IIIB
HARV 2213 2 2213 2 II1G
CULG 2214 2214.5 1 IIIB
2216 2404 MANI
CULG 2253 2324 IIIN,W
CULG 2352.5 2353 2 2352.5 2353 2z I11G
le dged #6727 CULG #B26.5 2628 #a26.5 a@28 I11G.W
CUOLG BO5H d646 1118, W
CULG f@58.5 B@g59 3 BB58.5 pE59 3 IIIG
gEg0 #99F MANE Ba59.3 #gs9 .5 1 I1T1
CULG g1z4 B125 1 G124 g125 i IIiG
CULG a157.5 gl58 2 #157.5 g158 2 I11G,0
CULG g4238.5 g248.5 2 g238.5 p240 2 IT1G
CULG 243 9257 1 I1
CULG 9349.5 #4356 1 #349.5 G350 1 I1IIG
CULG 9417 8727 IN,W
CULG B585 a585.5 2 95085 #565.5 1 II1IG
CULG Bs@7 g587.5 1 IIIB
CULG B556.5 g558 3 8557.5 #558 1 111G,V
CULG 8627 5 2668 2 ITIG
CULG g627.5 0628 2 iTIG
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TIMES OF EVENTS
OBSERVATION DECIMETAIC BAND METRIC BAND DEKAMETRIC BAND
DAY STATION SPECTRAL TYPE
START UT|END UT START UT | END UT | INT { STARTUT | END UT | INT { START UT | END UT | INT
16 CULG @643 3644 2 iT1G
CULG 8651.5 @652 1 FAST DRIFT
g751 1418 WEIS 8826.1 B827.3 2 iIIG
@746 1338 DWIN #826.2 @826.7 2 v
WEIS 2932.8 9933.8 2 IIIB
#845 1445 BLEN 1636.8  1842.2 2 1IIG
WEIS 1936.1 ifls.g8 2 IIIG
WELS 1841.9  1843.5 2 1IIG
WEIS 1243.3  1244.4 2 IIIG
BLEN 1246.4 1248.8 2 IIIG
WEIS 1246.5  1248.9 2 111G
WEIS 1324.4  1324.7 2 11IG
BLEN 1345 1445 D 2 i,DC
1413 2335 HARV 1418 2335 1 1428 2335 1 INW
WEIS 1457.1  1457.3 1 IIIB
1416 1457 WEIS 1531.7 1531.9 1 IIIB
HARV 1723 1724 1 1723 1724 2 IIIG
HARV 1838 1839 2 1838 1839 2 ILIG
2028 2486 CULG 2628 2488 IIIN,W
HARV 2135 1 IIIB
CULG 2135 2488 18.W
2216 2448 MANI
HARV 2233 2234 2 IIIG
CULG 2233.5 2234 1 I11G
CULG 2358 2359 2 2358 2359 2 IIIG,V
17 GB80 G962 MANI
@086 $727 CULG 9016 8655 1 is
CUOLG 6831 157 ITIN,W
CULG 8855 @312 18,W
CULG 8118 §119 1 9118 9118.5 1 11IG
CULG g312 6424 1 is
CULG 3415 @727 IN,W
CULG 9424 A424.5 2 IIIG
CULG #424.5 @727 2 15,DC
CULG B628.5 d621 2 ITIIG
CULG 3719 9728 ITIG,W
g740 1519 DWIN
@846 1458 BLEN @849 E 1456 D 2 1,DC
@758 1445 WEIS 1343.8 1343.6 1 111G
1413 2335 HARV 1413 2335 1 1413 2335 1 IN
WEIS 1439.1  1439.3 1 111G
HARV 1739 1745 1 IIIGW
HARV 1887 1808 1 TIIGHW
HARV 1846 1847 1 1846 1847 1 IIIG
2029 2488 CULG 2829 2409 1 is
HARV 2126 2 IIIG
CULG 2126 2127 1 IIIG
CULG 2155.5 2156 IIIB,W
2215 248F MANI
CULG 2225 2255 1S,W
HARV 2232 2233 2 111G
CULG 2232.5 2233 1 2232 2232.5 2 2232.5 2233 1 111G
CULG 2234.5 IIIB,W
CULG 2255 2400 1 18,DC
18 P96 0960 MANI
@688 B728 CULG 8080 8728 6eay 3259 15,W
CULG G611 @245 I1IS,W,N
CULG Bo27 G207 1 N,.DC
CULG B1l2 g11z2.5 gl12 #l11z.5 I1IG,W
CULG 8117.5 2 gl17.% 2 IIIB
COLG 8214.5 pz214.5 ITiB,W
CULG @245 8658 ITIN,W
CULG #8303 6383 IIIB,W
CULG @316 $316 iIIB,W
CULG @434 A443 1 IIIG,N
CULG @543.5 B544.5 3  @543.5 @544 1 IIIG
CULG A648 5794 1 IN
8748 6912 DWIN
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TIMES OF EVENTS
OBSERVATICN DECIMETRIC BAND METRIC BAND DEKAKETRIC BAND
DAY STATION SPECTRAL TYPF
STARTUﬂEHD ur START UT | EHD UT | INT § START UT | END UT | INT | START UT | END uT | T
18 @753 1446 WEIS #834.4 8834.7 1 I1iG
g84g¢ 1237 BLEN g846 E 1166 2 I,DC
BLEN 1232.4 1232.8 2 IIIG
WEIS 1232.5 1232.7 2 111G
149F 1445 BLEN
WEIS 1468.1 1411.5 2 I11G
1413 2335 HARV 1520 2335 1 I
HARV 1963 1918a 3 19a3 1919 3 ITIGG
HARV 1964 1924 3 I1
2029 2488 CULG 2829 2315 1 I15,DC
CULG 2829 2400 1 is
CULG 2045 2852 1 1113
CUOLG 2052 2400 ITIN,W
CULG 2231.5 1 2231.5 1 IIIB
CULG 2315 2406 I5,W
19 8886 4729 CULG a6 9129 <R 2017} 8455 IN,W
CULG 3129 #2685 IS,W
CULG 7145 A216 IIIN,W
CULG 2285 7345 iN,W
CULG A326.5 B327 I1IG,W
CULG B345 B455 Is,W
CULG g564.5 #4505 1 111G
CULG 665 peas. 1 ITIG
CULG P63l #4631, 1 111G
B752 1336 WEIS 0853.0 1236.9 2 IIIN
B840 1445 BLEN B951.6@ 8951.3 2 111G
2758 1515 DWIN 8951.8 2951. 2 ITIG
BLENR 1641.4 l@4l. 2 la41.4 1841.7 3 ITIG
BLEN 1856.1 1456.4 2 IIIG
BLEN 1118.1 1118.1 1 IIIB
BLEN 1136.8 1137, 2 1131.7 1142.2 2 ITIGG
BLEN 1243.1 1256.8 2 IXIGG
1345 1446 WEIS
1413 2335 HARV 1443 2 ILIIB
BLEN 1443.2 1443.3 1 I11B
HARV 1587 15868 2 i1iG
HARV 1519 1523 2 ITIGG
HARV 1824 1826 2 1824 1826 2 I1IG
HARV 1947 1948 2 ITIG
2830 24890 CULG 2838 2259 IN,W
CULG 2038 2351 is,w
HARV 2183 2184 2 111G
CULG 2183.5 2164 2 2183.5 2164 2 111G
CULG 2115 2115, 2115 .2115.5 2115 I111G,W
HARV + 2115 2 IXIG
CULG 2119 I11IB,W
COLG 2142.,5 2143 2142.5 2143 ITIG. W
HARV 2208 22066 2 2201 2265 1 TILGG
CULG 2200.5 2268 1 2200.5 2288 2 2203.5 22088 1 ILIGG,V
CULG 2209.5 2212 2 2209.5 2213 2 11IGG
CULG 2209.5 2222 3 2211 2233 3 2212 2233 31V P
HARV 2216 2213 3 IIIGG
CUOLG 2212 2247 5 3 2228.5 2234 3 Il H
CULG 2213 2237 1 SWF
HARV 2214 2231 3 II
20 9098 8729 CULG peGe p385 IS, w
CULG 4621 BE2s 2 gB22.5 2825 3 9922.5 Be25 2 IXIGG,V
COLG g&26 ¢B28 1 I
CULG #8031 f631. 1 RE31 ga3l.5 3 Aa3l g831.5 3 I11G,V
CULG #122.5 9123 2 g122.5 9123 1 I1IG
CULG B129 #8729 IIIN,W
CULG 9139 #3309 i FIIN
CULG 9365 @515 1 Is
CULG B515 B729 Is,wW
CULG 9551 9558 I, W
COLG g6R2.5 1 IIIB
CULG B608 46088.5 1 IIIG
CULG 2613 1 g612 B6ls.5 2 8612 #615.5 1 ITIGG
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TIMES OF EVENTS
OBSERVATIGH DECIMETRIC BAND METRIC BAND DEXAMETRIC BAND
DAY STATION d SPECTRAL TYPE
STARTUTIEHD T START UT | END UT [ INT [ START UT | END UT | INT | START UT | END uT | INT
28 CULG B615.5 pe26 2 v P
CULG B616 2635 1 SWF
CULG g617.5 g621 3 #617.5 p648.5 3 11 H
6758 1515 DWIN
g84¢ 1445 BLEN 1214 1445 D 1 I,DC
BLEN 1253.9 1253.9 2 I1IB
BLEN 1344.4 1344.5 2 IIIG
1528 2335 HARV 1711 1713 1 1711 1713 2 ITIG
HARV 1717 1718 2 IXIIG
HARV 1722 1723 2 1722 1723 2 IIIG
HARV 1863 1885 2 IIIG
HARV 2827 2831 2 111G
CULG 2838 2319 1 IS
CULG 2038 2408 I15,%W
2839 2498 CULG 2830 2221 ITIN,W
CULG 2)111.5 2112.5 2 ITIG
HARV 2112 2 111G
CULG 2116 2116.5 3 ITIG
HARV 2116 2117 2 ITIG
HARV 2118 2135 1 I
CULG 2206 2286.5 2 ETIG
HARV 2286 2 ITIG
CULG 2221 2242 1 ITIS
CULG 2225 2226 2 2225.5 2226.5 2 2226 2226.5 2 IIIG
HARV 2226 2 IIIG
CULG 2242 2466 IIIS,W
HARV 2311 2312 1 I1IG
CULG 2311 2313 1 2312 2312.5 1 2312 2313 1 ITIG
CULG 2319 2494 IS,W
21 ¢80 8738 CULG GBB0 6126 ITiS, W
CULG goge 6784 69 #5801 i5,W
CULG 2828 A621.5 1 I1IG
CULG g831.5 1 IIIB
CULG Aglg4.5 g1e5 1 ITIG
CULG 128 #2632 ITIN,W
CULG g522.5 @523 1 #522.5 4523 1 #522.5 2523 1 IIIG
CULG p522.5 §525.5 1 IEIGG
#8756 1337 DWIN #839.0 g839.2 1 I1IG
3840 1445 BLEN ag48 B 1445 b 1 I.DC
1351 1515 DWIN 1353.7 1353.8 1 IIIG
BLEN 1499.8 1411.3 1 DCIM
BLEN 1425.5 1425.5 1 ITIIB
1413 2328 HARV 1825 1826 2 1825 1826 2 ITIG
HARV 19048 2 TIIG
HARV 1929 2 IIIB
HARV 2683 2094 2 ITIG,0
2830 2409 CULG 2438 2306 1 IS
CULG 2636 2331 ITIN,W
CULG 2386 2408 i5,W
CULG 2331 ITIB,W
COLG 2344 2344.5 1 iIIG
22 0460 87390 CULG g0aa 2739 IS, W
CULG peis #325 ITIN,W
CULG 01149 1 @11 glie.5 1 IIIB
CULG g131 #2869 Is,W
CULG §155.5 g156.5 3 B155.5 #156.5 3 111G
CULG A228.5 g229.5 1 B228.5 g229.5 1 ITIG
8758 151¢ DWIN
#4840 1445 BLEN #842.5 #842.5 1 IIIB
BLEN 1437.7 l4498.2 1 IT1IG
1413 2320 HARV 1444 1 IIIG
2831 2468 CULG 2181.5 2182 2181.5 2162 ITIG,W
CULG 2138 2138 ITIB,W
CULG 2221 1 2223 2221.% 2 IITIB
CULG 2225.5 2356 IIIN,W
CULG 2226.5 2227.5 2 2226.5 2227.5 2 ITIG
CULG 2232 2385 IIIN,W
CULG 2385 2306 2 2385 2306 2 IIIG




SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS

DECEMBER 1979

127
Dec 79

TIMES OF EVENTS
OBSERVATION DECIMETRIC BAND METRIC BAND DEKAMETRIC BAND
DAY STATION SPECTRAL TYPE
5TAR?UT|END uT STARTUT | ENDUT | INT | STARTUT | ERD UT | INT [ START UT | £80 UT | INT
22 CULG 2367 1 2387 2 IIIB
CULG 2354.5 2355 1 2354.5 2355 1 2354.5 2355 1 IT1G
CUOLG 2359 2460 2 2359 2408 2 I11IG
23 9808 8734 CULG 20al1 gua3 AgRl.s e092 IIIG,W
CULG g817.5 p@a1s I11G,W
CULG p211.5 g212,5 2 g2x1.5 g212 2 IT1G
CULG $216.5 1 I1is
CULG 8218 p218.5 2 218 gz218.5 1 IIIG
CULG B21%.5 2 §5219%.5 2 ITIR
CULG p224.5 #2225 1 B223 #225.5 3 g224.5 g225 3 IIIG,V
COLG #227.5 0238 IX W
CULG g354 g354.5 2 g354.5 B355 1 I1IG
CULG g452.5 1 A452.5 1 iI1B
6750 1342 DWIN
844 1445 BLEN
1413 2348 HARV 2183 2181 1 218a 2181 1 II1G
263} 2488 CULG 21848.5 2181.5 2 IT1G
CULG 2141.5 2141.5 I1IB,W
CULG 2246 2247 ITIG,W
CULG 2246.5 1 ITIB
24 06066 8738 CULG <155 1] g320 Is5,W
CULG 4384.5 g385.5 B365 #3086 ITIG,W
CULG 4439 2624 IIIN,W
CULG geBe 649 IS, W
A848 1445 BLEN
B945 1448 WEIS 1321.9 1328.5 2 ITIGG
1413 2349 HARV
2030 2408 CULG 2215.5 IIIB,W
25 geep 8738 CULG B426 1 G426 1 IIie
CULG g766.5 G738 1 IV
CULG g764.5 i ITIG
CULG 8712.5 g713 1 ITIG,V
CULG g714 B723 II W
B844 1445 BLEN
G756 1449 WEIS F99p.9 pogg.2z 2 IIIB
1a34 Is5p8 DWIN
WEIS 1159.7 1286.5 1 ITIG
WEIS 1411.4 1412.5 3 IIIG
1413 23480 HARV 1722 1723 2 1722 1723 3 I11G,V,0
2831 2480 CULG 2316 2318 1 SLOW DRIFT
COLG 2338.5 2348 1 1
26 9806 8732 CULG g885.5 age7 II W
CULG @849 gasa ITIG,W
CULG AA53.5 $119.5 3 A@56.5 Bas7 1 1II H
CULG @556 ge34 1 ITIIN
Aa7586 1155 DPWIN
8756 1456 WEIS
1413 2348 HARV
2032 24p0 CULG
27 0808 8537 CULG B444.5 1 ETIB
@686 8733 CULG
U756 8923 WEIS
0927 1459 WEIS
1853 1445 BLEN
1413 234@ HARV 1626 2 1628 1 ITIIB
HARV 1717 2 1717 2 IIIB
2833 2460 CULG
28 0688 8733 CULG agap P648 IIIN,W
CIOLG a@41 gad4z.5 1 E11G
CULG 2857 gB58 2 gas7 9B58 2 IT11G,Vv
CULG 2127 B6i127.5 2 ITIB,D
CULG Bi29.5 1 IIIB
CULG B253 G253.5 2 #253.5 @254 1 IIIB
#8480 1445 BLEN #928.7 #928.9 1 IlIG
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SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
DECEMBER 1979
TIMES OF EVENTS
OBSERVATION DECIMETRIC BAND METRIC BAND DEKAMETRIC BAND
DAY STATION SPECTRAL TYPE
STARTUT[END UT START UT | END UT | INT | STARTUT | END UT | INT | START UT | END UT | INT
28 1616 1588 DWIN
BLEN 1657.4 1058.8 2 IIIG
8756 1451 WEIS 1657.49 1859.1 2 IIIG
WEIS 11@8.5 1188.7 1 IIIG
WEIS 1124.8 1125.1 1 IIIB,U
WEIS 1324.6 1325.8 2 ITIG
WEIS 1326.5 1326.7 1 IIIB
WEIS 1338.7 1331.7 3 ITIG
BLEN 1331.3 1331.6 3 ITIG
1413 2348 HARV 1425 1426 2 IIIG
BLEN 1425.4 1425.8 1 ITIG,RS
HARV 1584 15a7 2 ILIG,0
HARV 1518 1511 2 IIIG
HARV 1558 iege 2 ITIG
HARV 1624 1626 2 IIG
HARV 1631 2 ILIG
HARV 1658 1 IIIG
HARV 1942 1943 2 1942 1943 2 IIIG
HARV 2815 2822 2 I1I1G,G
2033 2408 CULG 2654 IIIB,W,U
CULG 2127.5 2460 TIIN,W
HARV 2137 2139 2 2137 3 2137 2 IIIG,G
CULG 2137.5 2 2137 2137.5 3 2137 2137.5 2 IIIB
CULG 2138 2138.5 1 I1IG
CULG 2144 2147 1 SLOW DRIFT
CULG 2144.5 2144.5 2145 I1IB,W
CULG 2222.5 2223 IIIB.W
CULG 2237 2237.5 1 ITIG,U
HARV 2237 2 IIIG
HARV 2245 1 I11IG
HARV 2363 2384 1 2383 2304 2 IIIG
CULG 2303 2385.5 1 2392,.5 2346 2 2382.5 2386 2 111G
CULG 2326 2 2326 2326.5 2 II11B
HARV 2326 2 ITIG
29 g@Be 8734 CULG aga3 8725 ITIN,W
CULG a443 6a44 3 2843 pg43.5 1 RS,IIIG
CULG #0844 gé44.5 1 0844 6e44.5 1 I1IG
CULG 2047 8856 1 SWF
CULG 6211.5 3214 1 pz212.5 8213 1 Iz
CULG 6242.5 1 6242.5 1 IIIB
CULG 6253 2 IIIB
CULG 6257 2 IIIB
CULG 6469.5 1 IIIB
CULG B452.5 0453.5 1 ITIG
CULG B7@5 B788 1 I1IG
CULG #789.5 671a@ 2 8789.5 g718.5 2 I11G,U
CULG g712 8712.5 2 ITiG
CULG 2713 #714.5 1  §713.5 #726.5 1 11
CULG 2714.5 715 2 IIIG
8841 1452 WEIS 841 1413 2 IIIN
A80@ 1598 DWIN 6843.9 g843.5 1 IIIG
9840 1445 BLEN 8520.7 #928.8 1 IIIB
BLEN g958.5 #6958.8 1 IIIG
BLEN 1024.2 le24.3 1 IIIG
BLEN 1652.2 1852.3 2 II1IB
BLEN 1148.7 1143.6 1 111G
1413 2348 HARV 1634 1636 2 IIIG.U
HARV 17315 1716 2 1715 1716 1 I1IG
HARV 1831 1833 3 1831 2 1831 3 111G,V
HARV 2829 2 ITIG
2034 24908 CULG 2235 1 IIIB
CULG 2241 2241.5 ITIG,HW
HARV 2243 1 I1IBW
CULG 2243 IIIB,W
38 0989 8734 CULG a889 IXIB,W
CULG 0021 1 A621 1 IIIB
CULG pE26.5 1 TI1B
CULG 6826.5 IIIB,W




SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS

DECEMBER 1979

129
Dec 79

TIMES OF EVENTS
OBSERVATION CIMETRES BAND METRIC BAND DEKAMETRIC BAND
DAY STATION o SPECTRAL TYPE
STARTUT|END UT START UT | END UT | INT | START UT | END UT [ INT | START UT | END UT | INT
3@ CULG g312.5 B3l4 UNCLF . W
CULG §314.5 G320 2 II H
CULG g428.5 1 IIIB
CULG #538.5 1 IIIB
CULG 66A8 616 1 FAST DRIPT
p84PF 1445 BLEN
a847 1452 WEIS 1089.7 1699.8 1 111G
pafg 1308 DWIN 1644.3 1 IIIB
1413 2346 HARV 1756 1757 1 1754 1758 2 ITIG
20834 24880 CULG 2131.5 2131.5 2132 I1IIG,W
31 @888 @735 CULG Aea1 g64d7 IIIN,W
CULG Bagl.5 a081.5 IIIB,W
CULG B328.5 #8321 8320.5 #8321 @321 ITIG,W
CULG G646 1 IITB
CULG B71@ BIl8.5 2 IIIS
CULG 0728 Bg729 1 IIIG
9757 1454 WEIS Ag839.9 884@.8 1 IIIB
¢¥848 1368 BLEN
1853 1506 DWIN
1413 2345 HARV 1438 1439 2 EIIG
20835 2488 CULG

The symbois used

o= [ N p Ryl

o mw nou

in connection with the spectral type in describing the important bursts are as follows:

Single burst

Small group (< 10
Large group (> 10
Underlying continuum (particularly with type I)
Storm in the sense of intermittent but

)

of bursts
of bursts

apparently connected activity

Intermittent activity in this period
U-shaped burst of Type III

RS
op
c
H
W
P

CONT
UNCLF

DCIM

LI T S (O (A (- |

Reverse slope burst
Drifting pairs
Drifting Chains
Herringbone

Weak

Pulsations
Continuum

Unclassified activity

Fast drift
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GEOMAGNETIC ACTIVITY INDICES

DECEMBER 1979

Three-Hourly Indices Three-Howrly Indices ag  *

Duy Kp Km Ap Cp

1 2 3 4 56 7 8 Sum| I 2 35 4 5 6 T 8 N | 5 M
1 2- 1 3- 3- 2+ 3- 2+ 2 17+ 1+ 1+ 2+ 2+ 2 3 3 3— 9 16 14 11 28 g.5
2 3+ 3 3-3 2+ 2- 2- i+ 19 3- 2 3- 3 3~ 2 2- 2- 11 1a 16 22 11 8.6
3 2+ 3+ 3+ 24 2-1 1 B+ 15+ 2- 24 3~ 2+ 2 1+1 1 g 13 15 21 8 4.5
4 lp3*x|2 3+ 4 3 3+ 4 3~ 2 24+ 2- 3- 3 3 3 4+ 3- 2 161 27 22 24 26 #.9
5 2 1+ 2+ 2 2+ 2+ 1 2~ 15 2- 1 2+ z2- 24 2 2- 2+ 7 11 13 11 13j¢C 4.4
6 24 2 2+ 2- 1- g+ 1 2 11+ 2+ 2~ 2+ 2- 8+ 8 2- 1+ 5 7 11 14 s|cc) 8.2
7 |Ra |1+ 1 1~ 1 I- 1~ 2« 1+ 8+ 1 1 8+ 1~ 1- 1- 2- 2- 4 4 7 5 5legy 8.1
8 1+ 3- 2 2 3 2% 3- 2+ 184 1+ 2+ 24+ 3- 3+ 3 3+ 3- 19 19 26 18 27 ¢.h
9 2 2 2 24 2 1+ 2- 2- |15 2 14 2- 2 24 2 2~ 2= 7 18 15 15 1jc | 8.3
18 [pe |1 1+ 1 1 1+ 3- 2- 1~ |11~ 1+ 3+ 1 1 2- 3- 2+ 1+ 5 ] 12 7 14fKc| 9.2
11 Q9- 2+ 1+ 1= 1w 1- 1~ 24 1+ | 18 2- 1+ 8+ 1~ 1- 1+ 3= 2- 5 7 1@ 9  B(CK| 8.2
12 {05 [1- 1- B+ 1 1 14 2- 2~ B+l 1 1 1w 14 1+ 2 2- 1+ 4 8 7 6 lg|ccl @.1
13 fie2 | @+ I- 1+ 1- 1+ 1= 1 1 7 -1 1 1 1+ 1 1 1 4 5 7 7 5)ccl e.i
14 [[06 I8+ 2-1 1 1 1+ 2- i+ 9+ IO+ 1+ ] 1+ 2= 24 2- 4 8 19 8 1l:CC d.2
15 1 3 2- 3- z 2+ 3- 2- |17 1+ 3~ 2+ 3+ 2% 3~ 3- 3~ gl 1s 18 17 17 8.5
16 3= 3 2+ 2w 2 2 2 3+ |19 2+ 2+ 2+ 2 2+ 2+ 3« 34| 1pf 24 19 21 23 6.6
17 4- 2+ 3 2 3= 3 2+ 3- 22~ 3- 2+ 3= 24 3 03 3 3- 13 24 21 22 24 a.7
18 3« 1 I+ 2+ 2 2~ 2= 2- | 144 2+ 1+ 1% 2+ 2+ 2~ 2~ 2- 7 11 15 13 1l4fc i 6.3
19 2- 2 2- 1+ 1 1% 2- 2% |13 14 I+ 2- 1+ I 2 2 24 & 18 13 9 i4jccl 6.3
28 (g8 ({6 1+ i~ 1 2 2= i+ 1 9 8+ 1+ 2= 14 3- 2 2- 1+ 4 6 15 7 1s|cclf e.a
23 (107 [8+ 06 B+ 1- 1- )+ 2+ 2 B~ g+ B 8+ 1- 1+ 2= 3- 24 4 6 14 7 13cC g.1
22 (jp5*| 2+ 3 2+ 4 3 034 4- 1+ | 23 2« 24 2 4 3 3+ 3+ 2 15 27 25 24 28 9.8
23 o3 |1~ B+ 1- 1- 11 2 6+ 1+ 1~ 2 1- B+ 1+ 1+ 3= 3 4 11 6 9i1Cfi @.1
24 2% 2= 14 2+ 1 3-1 1+ 14- -2 2-2 2= 4- 1+ 1+ 7 13 21 15 19iK 0.3
25 [lex ij8 8 B @ 1+ 8+ 1 1+ 4 8 8 0+ 0+ 2= 1~ 2+ 24 2 6 12 6 lz|ckl| @.8
26 2 1+ 1 2 2 3+ 4= 3- J18-f 2 1% 2~ 24 2+ 4- 34+ 3 1e] 23 22 13 32 B.6
27 1+ 3 3 3 3003+ 2-1 19+ 2- 3+ 3 3 34 3+ 2- 2~ 12 15 31 26 28 8.7
28 |iD4*] 1 3- 2- 4+ 4 3+ 2- 4 23~ 14+ 24 14+ 4~ 4 4= 2- 44| 18 35 35 26 44 6.9
29 |l j4 5 4 4~ 4 4= 5 a4+ [ 34~ 2+ 4- 3 4w 4 4- 5- 4-fi 32| 48 56 46 58 1.3
3@ ||p2 [ 5- 4+ 3+ 3+ 3- 3 3+ 3- 274 4-3 3~ 3+ 3+ 3+ 3+ 3 20 34 36 37 32 1.s
31 2+ 2+ 14 1 1+ 2- 2+ 4= | i6 3- 3- 2-1 2- 2+ 3 4 9 15 34 19 3@ £.5

Mean 9 15.4] 318.8 17.3 0.44
Three-Hourly Indices Three-Hourly Indices

Duy Knt Ks

1 2 3 4 5 6 7 8 I 2 3 4 5 67 8
1 1+ 1+ 3- 3- 2% 3 3~ 2+ 2- 1+ 2- 2~ 2- 3 3- 2-
2 3 2+ 2+ 3- 2+ 2 2 1+ 2+ 2« 3- 3 3- 2 1+ 2-
3 2w 3- 3- 3~ 2- 1+ 1 @+ 1+ 2+ 3. 24 2+ 1+ 1+ i+
4 2- 3 3+ 3+ 3+ 4- 3 2 2 3- 3- 3 3- 5- 2+ 2
5 1+ 1= 2% 2- 2+ 2 1 2- 2«1 2 2 2+ 2 2 3
& 22— 2+ 2w g+ & 1 1+ 3- 2~ 24 2= B+ 9 2+ 1+
7 -9+ 9 1 B+ 1- 1 1 I+ 1+ 1- 3= 1 1- 2+ 2+
8 1~ 2+ 2 2 2 3 3.2 - 2+ 3= 3 4- 3 4- 3
5 I+ 1 1+ 1+ 2 2~ 1+ 1+ 2+ 1+ 2 2+ 2+ 2+ 2= 2
14 11 1-1 2= 3- 2~ ] 2- 2-1 1+ 2 3 3- 2-
11 2- 1 6+ g+ 8+ 1+ 3- 1+ 2~ 2- 1- 1~ 1- 2- 3~ 2
12 1- 1- g+ 1- 1 3+ 1+ 1 1+ 1+ 1 1+ 2~ 24 2 2~
13 a4+ 1- 1- B+ 1+ 1 i+ 1- 1- 1 1+ 1+ 1+ 1 1 1+
14 -1 1 1- 1 2-2 1+ 1+ 1+ 1+ 1 i+ 2 3- 2
15 -2 2 3+ 2 3- 2+ 2- 2- 3 2+ 3+ 2+ 3 3- 3
16 2 2 2 2 3~ 3- 2 3= 2% 3- 2+ 2 24 2+ 3 3-
17 3 2 2+ 2 3- 3~ 2+ 2+ 2 2+ 3 2+ 34 3+ 3- 3
18 2 1= 1 2+ 24 2- 2- 1+ 24 1+ i+ 3~ 3= 22— 2+
19 1 1+ 1+ 1+ 1e 2- 2~ 3= 2- 1+ 2 1% 1+ 2+ 24 2+
28 g I 1 1+ 3- 2- 1+ i+ -2 2 1+ 3= 24 2- 2=~
21 6 6 @+ 1~ 1% 2= 24 2 1-9 &6+ 1 1+ 2- 3~ 2+
22 2= 2 2 4- 3 3+ 4 2- 2= 3- 2+ 4+ 3 3+ 3 2+
23 1- g+ i- @+ 8 1+ 1+ 2- 2-1 1 1 I= 14 2+ 3
24 24 2- 2+ 2+ 1+ 4 1+ % 3 2 2- 2- 2- 3+ 2~ 1+
25 g 4 9 @ 1+ 6 2« 2- g+ 6 1 1- 2- 1 2+ 3~
26 2 171 2- 24 4- 3+ 3- 2+ 1+ 2+ 24 3~ 4~ 4- 3
27 1 3 3 3- 3 4-2 1+ 2 4 3% 34 3+ 3 1+ 2-
28 1- 2~ 1+ 4 4 4~ 2- 4- 2 3- 2- 4- 4= 4~ 2- 4~
29 3+ 4— 3~ 34 4- 4- 5- 4 3+ 4- 3+ 4 4 4= 5- 4~
e 4- 3+ 3~ 3+ 3 3 3+ 3- 4- 3~ 3= 34 3+ 4- 4- 3
31 2- 2 1+ 1 1+ 2 3- 3+ 3 3 2 1+ 2+ 24 3+ 4

Quiet days {0} and disturbed days (D), geomagnetic planetary three-hour-range indices {Kp) {integers alone are equivalent to those normaliy given
with a small zero), magnetic character figures (Cp), and average amplitude {Ap) {unit 2 nT) are prepared by Geophysikalisches Institut at the
University of Giittingen, F.R. of Germany for the International Service of Geomagnetic Indices. Ten most quiet days (91-Q0{10)] and five most
disturbed days {01-051 are ordered from most quiet or disturbed, respectively. A or K means "sot really quiet" (A = “Ap>6", K = "Apg 6 but
one Kp> 3o or t4o Xp values > 3."), An asterisk means "not really disturbed" (Ap<20),

Geamagnetic three-hourly indices Xn, Ks and Km as in TAGA-Bulletin Me. 32, and indices 2a (“antipodal®) as in ZacA-Bulletin Wo. 33 are prepared by
M. Menvielle of the Institut de Physigue du Globe, Paris, France. Really quiet (C} and quiet but slightly disturbed three-hourly intervais
(%) are given for 24-hour and 48-hour intervals centered on 1206 UT,
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GEOMAGNETIC ACTIVITY INDICES

DAYS IN SOLAR ROTATION INTERVAL
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DAILY GEOMAGNETIC
CHARACTER FIGURES C9 AND
3-DAY MEAN SUNSPOT NUMBERS R9

for explanation and previous years see J Bartel s, Abhandlungen der Akademie
der Wissenschaften zu Gittingen, Beitrage zum 16/, Heft3 (1958) (may be
requested from Institut fiir Geophysik, Postfach 876, 3, Gélttingen, Germany].
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Dec 79
PRINCIPAL MAGNETIC STORMS
DECEMBER 1979

OBS. [GEOMAG-! COMMENCEMENT $C - AMPLITUDES MAXIMUM 3 HOUR - INDEX K RANGES UT END

3 letter LNAE.‘[I-_IC hr min

e | TUDE [DAY (UM |TYPE| DI H{y)  Z{y) DAY [ 3 HOUR PERIOD) K O(') H{y) Z(y} |par Hour
HUA 189:65 |51 i@D2) .. .. ] .. 41(5,6) 5 13 273 60 a1 22
RUA [@e 65 |97 1349 sc* 1 68 3 a7 (6) 3 5 378 29 g7 21
KUA |@8.65 |@9 1283 sc 1 31 3 89(6) 7 12 377 49 as 23
HUA |@8.65 F11 225| sC 1 33 4 11(8) 5 9 322 59 11 24
WIT |54 .28 |13 g1e-| .. .. .. .. 13¢(7) 6 37 175 95 14 B4
HOA |8%.65 |13 8337 . . .. .. 13(6) 6 12 286 58 14 94
wua [0 65 {24 1118 .. .. .. .. 24(5,6 7) 5 16 282 89 25 26
HUA |e#.65 |30 0738 | sc 1 53 g 28(5,6) 5 11 241 52 g 23
COL |64.6N J84 @a--| ., .. .. . 84(3,6) 6 167 838 468 B4 19
JAT [17.30 184 p4pe] .. . .. - - 3 187 18 75 g2
SHL |14.6N [@4 p4pa | .. . .. . - 4 140 19 85 g2
UIJ |13.5N |84 paps| .. .. .. .. - 3117 14 85 62
ABG |@9.5N |84 g4g8 | .. .. .. .. 84(2,3,5,6) B5(1) 4 £ 118 19 85 B2
HYE |27.6N |84 ooge | .. .. .. ) 34 {6) 4 4 138 11 g4 22
ANN {B1.5N |p4 eage | .. .. . . - 3 164 46 95 82
TRD |81 1S | @4 0488 | . .. .. - i 2 79 45 92
BYB |87.6% |07 1866 | .. .. .. .. 88(3,5,6,7) 3 3 111 18 99 @1
KGL |56.55 |87 18~-| .. .. .. .. 28 (5) 3 — = “o i1 28

HUA |BB.65 |#8 11¢8| sc 1 22 3 88(5,7) 5 8 216 54 g8 21
HOA |69.65 [17 @348 .. .. .. .. 17(7) 6 9 166 47 17 23
BYB [@7.6N |21 31806} .. .. .. .. 22(4,7) 4 4 138 20 23 89
Jal {17 38 |22 osee| .. .. . .. - 4 183 11 22 23
SHI [14.6M |22 @588 . \ ) - 3 185 24 22 23
U3 |13.58 |22 @sem| .. .. .. .. - 3 115 13 22 23
ABG |99.5N {22 @586 .. .. .. .. 22(2,4,6,7) 2 4 123 25 23 23
ANR |@1.58 |22 @58B] .. .. .. . - 3 16z 135 2z 23
HUA |e@.65 |22 o4ee | .. .. . .. 22(%,7) 5 12 244 i6 22 24
AYB |o7.6N8 |25 13@e| .. ) .. .. 27(2) 5 3 129 28 27 18
JaI |17 3w 127 sa4se | .. . . 4 131 22 31 g2
SHL |14.6M {27 @488 | .. . - 5 151 47 31 B2
UIJ [13.5n [27 5408 .. .. .. .. - 5 144 23 31 @z
BBG |89.58 |27 @488 .. .. .. .. 29(7) 5 145 48 31 ez
ANN [81.5W |27 @486 .. .. .. . 31 @2
COL l64.68 |28 1a-—-| . .. .. . 29(6) 7 2083 1564 788 3 23
NEW |55.1N |28 @&--| .. .. . .. 29(2) 5 31 186 :16 3l g9
witT [s4.2n |28 21--| .. .. .. 29(7) 5 24 135 85 3% B6
FRD |49.6N {28 18-~ .. .. .. .. 28(5) 5 17 11p 37 31 12
HYBR |@7.6N |28 @288 .. .. . .. 29(7) & 6 184 37 30 83
KGL |56.55 |28 26—-| . .. .. .. 29(7) 38{7) 5 _— - - 3@ 21
nYB |p7.6N |38 4a7@6 | .. .. .. ; 31(2) 4 3 99 29 31 B9

Reports were recelved from the following observatories:

ALIBAG ANNAMATAENAGAR COLLEGE FREDERICKSBURG GNANGARA GUAM HERMANUS HONOLULU HUANCAYO HYDERABAD
JAIPUR KERGUELEN NEWPORT PORT MORESBY SAN JUAN SHILLONG STERA TOOLANGT TRIVANDRUM UJJAIN WITTEVEEN
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RADIO PROPAGATION QUALITY INDICES
DECEMBER 1979

DAY TOKYO NEW YORK TEHERAN MOSCOW CANBERRA BRACKNELL
1 5.6 6.9 7.8 11.6 3.4 12.7
2 5.8 6.9 7.1 11.7 2.8 12.7
3 4.7 6.6 8.8 10.5 2.7 11.2
4 5.0 6.8 7.5 11.6 3.7 12.1
5 5.8 5.8 6.5 11.1 3.3 12.3
6 5.5 5.7 6.6 10.5 2.8 12.2
7 5.4 6.2 7.0 11.0 3.2 12.4
8 5.9 7.1 7.3 10.9 4.0 12.5
9 5.2 7.0 7.4 11.2 2.8 12.6

10 5.3 6.4 7.9 10.9 2.8 12.7

11 5.8 7.3 9.2 11.0 3.1 12.3

12 6.0 6.9 8.9 10.7 2.7 12.3

13 5.7 7.2 8.5 10.9 2.8 12.2

14 4.5 6.6 8.0 10.9 3.5 12.2

15 6.0 6.8 9.4 11.4 4.0 12.6

16 5.8 7.6 9.4 11.4 3.6 12.4

17 6.5 6.3 11.9 11.2 2.8 12.6

18 5.1 6.4 8.1 10.8 2.3 12.6

19 4.5 6.1 8.2 10.5 2.0 12.6

20 5.3 6.1 8.7 11.2 1.8 12.4

21 5.6 6.1 6.4 11.1 2.2 12.3

22 5.1 6.3 8.0 11.2 3.0 12.3

23 5.3 6.3 6.9 10.4 2.5 12.2

24 4.7 6.7 7.2 10.9 2.2 12.1

25 4.2 6.6 6.0 10.6 2.0 12.0

26 5.1 6.4 7.6 11.2 3.1 12.2

27 4.5 5.8 7.1 11.1 2.2 11.7

28 5.6 5.7 6.3 10.6 2.1 12.1

29 5.3 5.7 6.3 10.5 2.0 11.8

30 4.1 5.4 6.6 10.1 1.7 11.3

31 5.4 5.7 7.0 10.8 1.9 12.0

MEAN 5.3 6.4 7.7 11.0 2.7 12.2
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TRANSMISSION FREQUENCY RANGES -- NORTH ATLANTIC PATH
DECEMBER 1979
our :I’a 6 9 2 15 18 21 24 o'uT3 6 9 12 15 18 21 24
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TRANSMISSION FREQUENCY RANGES -- NORTH ATLANTIC PATH
DECEMBER 1979
O"UT3 6 9 12 15 18 2| y
30 A b 1 1 I5 T s ¢ U.T? 1 ? 1 ? 1 IF A t|5 1 IP 1 2I| s 2430
MHZ IZAF} = 9 25- AF'- = 2 MHZ
G } i ¢ ¢ f G
20+ -
¢ t — I ! 20
i ¢ | L —
10 - ¢ - 10
: ¢ R — [ ¢ —
0
18. A =6 26.Ag, =9 °
e ttmin e b
20~ cc L It ¢ 1} oo
i ¢ |
10~ i ¢ 10
| ¢ e — G et
° 19.A;, =5 2T A, =11 ©
¢ } I G —
I 1 ¢
10— =10
f ¢ L ¢ ot
0 0
20.Ag, =3 28.Ac =19
¢ e e— I I G i
20+ n
C : ‘C L) b 20
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] C' — ! ) [IE—
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2LAg, =3 29. Ap, = 23
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23.A;, = 3LAg, =5
p— { ¢ f iC
20 =
¢ — I ¢ 1 ic 20
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¢ = i ¢ ]
o T T T L) T L3 T T 0
24.Af, =5 O 3 € 5 12 s la 2
12 15 18 21 24
20 - ¢ ey 0 Field strengths from five frequencies, 6.4,
t I 8.6, 13.0, 17.0 and 22.5 MHz, observed on
10 o IV a Luchow - New York circuit are represented
7 - above. Heavy solid lines represent field
' ¢ ' strengths -12 dB above 1 pv/m (transmitter
0 717 7 17 VT T 1 1717 power reduced to 1 RW). Observed field
0 3 6 9 12 5 18 21 24 strengths between -12 dB above 1 uv/m and

-40 dB above 1 uv/m are represented by the
fine line. Adupted from Observalions by Deutsche Bundespost
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Dec 79 SOLLAR WIND

Interplanetary Scintillations

DECEMBER 1979

DATE BOY UT VMID ERR VPK |ERR [RATING| BOURCE |ELONG [LAT | DIST |[pLON LAG [ROTATION
HR KM/S KM/S 1-4 . DEG  |DEG AU DEG Day NUMBER

791201 [ 335 2 362 38 356 | 78 a2 3C459 103 5 [3.11 ] —-14 |~0.51 14688. 85
335 10 395 3 389 | 40 4 3C161 140 =7 11. 24 9 .51 1488, BC

335 16 440 15 430 10 4 3C273 &4 0 10.90 27 1. 61 14688, 83

335 17 460 14 458 &6 3 3298 43 14£ 1 0. 468 44 2.17 14688, 82

791202 [ 336 2 308 3 326 S 2 3C45% 102 9 |10 ~-14 |-0.50 1488. B4
336 5 363 S 4350 0 a2 3C48 140 7 1. 24 -7 0.71 1488. 85

3386 16 390 19 4941 18 3 3c273 &5 0 ]0.91 25 1. 45 1688. 85

336 17 372 b 346 2 4 30298 44 15 | 0. 69 45 i.82 14688, 83

791203 | 337 2 343 17 338 28 2 3C459 101 511106} -14 |~0. 57 1688. 92
337 5 310 28 610 (177 2 3C48 139 7 [1.24 -6 0. 97 14688. 85

337 14 as1 4 350 17 3 3C273 bé 01091 25 1. 41 1588, 89

337 17 376 4 364 3 3 3Ccz98 45 15 0. 71 43 1.80 14688. 87

791204 | 338 4 401 11 aB5 114 2 3C48 138 7 11.24 -7 0. 52 1588. 94
338 14 354 q 354 2 3 3C273 -4 ¢ |0.92 25 i.42 1488, 21

3238 17 319 133 3086 3 3 3C298 46 14 10.72 a2 1.52 | 14BB.88

791205 | 339 4 311 61 360 | 27 2 3C48 137 & | 1,249 -7 0. B84 14688, 92
339 15 331 4 307 7 3 3C273 &7 010 922 23 .28 1688, 93

337 17 350é ) 345 ) 3 3C298 47 14 | 0. 73 41 1. 47 1688. 74

7912046 | 340 2 471 124 411 99 2 3C459 98 4 11.08| -146 |~0.92 168%2. 09
340 4 340 &4 458 | 48 2 3C48 136 & 11,23 -7 0. 67 14688, 99

340 15 330 4 328)| 10 a3 3C273 &9 =1 10.%93 22 i. 26 1688. 97

340 17 352 ] 352 3 2 3Cz298 42 13 10.74 42 1.77 1488. 97

791207 | 341 2 217 ) 214 4 2 2C459 Q7 4 11.08| ~14 [-0. 44 1488, 95
341 5 434 19 251 119 = 3c4a8 135 & | 1.23 ~7 0. 41 168%. 07

341 15 332 4 3131 13 3 3C273 70 -1 10.94 21 i.22 1489, 01

341 17 288 4 ass 2 3 3caen 49 12 10.75 40 .42 1628, 98

791210 | 344 2 310 &0 283 | &7 =l 3C459 34 4 11.056 | -16 |~0.84 1689. 14
344 5 313 30 2471 51 2 3c48 133 & | 1.22 -7 6. 73 1689, 11

344 15 404 15 3774 31 2 3C273 73 -1 [0.96 17 i.08 1689, 16

791211 | 345 4 338 4 395 3 2 3Cc4g 132 & {1.22 -8 0. 5& 168917
7?i212 | 348 2 243 '3 S246 1441 2 3C459 q2 4 11,03 ~16 [-0.84 1489, 18
346 15 416 29 14301 24 3 3C273 75 -1 10.97 18 i.21 1489, 24

791213 | 347 2 347 35 31017 10 2 3C459 70 4 [1.04| ~15 |~0. 94 168%. 30
347 13 205 33 136} 47 2 3C237 110 -3 | 1.14 15 2. 37 14689, 06

. 347 15 383 12 393 146 3 acz2v3 76 -1 10.97 18 i.21 1468%.26
791214 | 348 4 289 40 2711 42 2 3c48 129 & | 1. 21 =& 0. 84 1689, 23
S4B 15 374 =] 34 7 3 3C273 77 -1 [ 0.98 17 1.17 1689, 29

348 156 320 15 ] 32 13 3 3C298 535 2 |0 82 35 1. 54 168%. 25

791215 | 349 4 375 7 317 3% 2 3C48 128 6 |1.21 -8 0. 42 1468%9. 34
349 15 397 2 4011 16 3 3C273 78 -2 10.98 18 1,23 14689, 34

349 16 445 3 352 | 23 3 3ca298 56 8 (0.83 34 1.81 14689 34

791216 | 350 2 538 45 472|235 2 3C459 87 3(1.03| ~-15 [-1. 11 1489 48
350 15 414 59 405 | 89 3 3C273 7? -2 | 0.9%9 18 1.27 1589, 38

350 17 2463 1 344 0 3 302949 57 g |0.84 32 1.55 14689. 35

791217 | 351 1 arq e 339 41 2 3C459 87 31103 ~186 |-1.06 1689, 40
351 4 407 o 413 ] 3 3c48 127 5 11.20 -8 Q. 28 14689, 43

351 19 437 37 378 | &3 3 3Ca73 (218] -2 | 0. 99 17 1.25 1489, 42

) 351 146 439 34 4538\ 77 3 3C298 S8 7 |1G.8B5 31 1,468 1689. 41
791218 1 352 4 239 3& 304 | 32 2 3C48 1246 9 ]1.20 -7 1.01 1689. 32
352 15 481 42 a1y 39 3 3Ca73 81 -2 j1.00 17 1. 24 1682, 44

352 15 413 25 414 | 27 3 3C298 59 7 (0.8 31 1.46 14689, 44

791219 | 353 15 395 15 444 1 10 4 3C273 g2 =2 |1i.00 17 1.28 14689, 48
353 14 367 12 385 2 4 3C298 &0 & | 0.87 20 1. 53 1689. 446

771220 | 354 143 344 & 31s | 20 3 3Ca73 83 -2 [1.01 18 1, 34 14892, 49
34 16 327 34 4051 24 3 3C298 &1 & [0.87 ae i.61 1687, 51

791221 | 355 14 334 74 357} 44 2 3€273 B4 -2 | 1. 01 ig 1. 36 1468%. 57
355 14 4531 40 S17 | 24 3 30293 &2 & | 0.838 28 1. 64 16879, 57

771222 | 356 1 355 3 348 | 146 3 Z2C459 a1 3]1.00] ~-13 [-i.22 1689, &4
356 3 278 44 450 (102 2 3C48 122 2 11,19 —10 0. 43 14689, 53

356 14 '} 386 4 364 ? 4 a3carz 85 -2 |11 02 18 1,40 1689, 58

356 16 350 18 341 5 4 3CEI8 &2 S | G.a29 28 1.43 1689, 56

791223 | 357 2 339 90 407 {335 2 30457 80 310.99| -146 |-1.32 1689, &7
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Late
SOLAR WIND bec 79
Interplanetary Scintillations
DECEMBER 1979

DATE | poy UT | VMID|ERR | VPK |ERR [RATING|SOURCE [ELONG[LAT [DIST[DLON | LAG [ROTATION
HR | KM/S KM/S 1-4 DEG |PEG | AU | DEG | DAY | NUMBER

357 3 | 381| o 390 27| 8 |3C48 121 5 [1. 18] =10 [ 0.12 | 168%. &5

357 14 | 337| % | 327 &| 4 |3c27a | ss | -3 |1.02] 18 | 1.45 | 1689. 99

357 16 | 295 3 | 324) 15| 4 3c298 | &3 | S |0.87] 26 | 1.27 | 1689. 57

791225 | 359 1 410 4 | 391 8| 3 [3c459 | 78 | 2/0.98| -16 [-1.35 | 1689.78
359 3 374 | St 308] &| 2 |3c48 119 | 5 |1.18} ~11 | 0.03 | 1&89.72

359 12 | 373 95 | 429 44| 2 |3c237 | 122 | -5 |1.19| 12 | 1.83 | 1689. &6

359 14 | 807 4 | 309} 7| 3 |3c273 | 88 | -3 |1.03| 17 | 1.45 | 1489. 64

359 t& | 323 & | 315| 4| 4 3c298 | 65 | 4 [0.91| 25 | 1.29 | 1689. &6

791226 | 360 1 318| 19 | 373{38| 3 |3c459 | 77 | 2|0.98| -1& |~1.38 | 1689. 77
360 3 | 383 11t 4121 10| 3 |[3ca8 118 | 4 |1.17 | -12 [-0.08 | 1489.7&

360 12 507 [126 | 5S04 [165| 2  [3c237 | 123 | -5 [1.19| 13 | 1.864 | 1689.78

360 14 | 345| 4 | 371|15| 4 |3c273 | 89 | -3 |1.04| 18 | 1.51 | 1689.70

360 16 | 3=e| 8 | 379| 9| 4 [3cz98 | & | 4 [0.91| 24 | 1.30 | 1&89.70

791207 | 381 1 424 | 4 426 | 71 3 [3c459 | 76 | 2{0.97| -1& [-1.38 | 148%.87
361 3 | 350 14 I | 11] 3 [3c48 117 | 4 |1.17| -10 | 0.07 | 1489.78

361 14 | 361| 4 481 | 14| 4 |3c273 | 90 | -3 {1.04| 18 | 1.52 | 1&89.75

361 16 | @74 4 | w9s| 11| 4 i3cees | &7 | 3 |0.92| 23 | 1.32 | 1689.77

791228 | 352 1t 349) 62 | as&| 22| 2 |3c4s? | 75 | 2]0.97| -16 |-1.46 | tem9. 87
3s2 3 | =22 & | 373|14| 3 |3c48 116 | 4 f1.16| -11 | 0.35 | 168%. 73

362 12 | 316| 65 | 326 | 89| 2 [3C237 | 125 | -5 |1.20] 13 | 2.07 | 1&89. 73

362 14 | 354 20 | 444| 28| 3 |3c273 | 91 | -3[1.05| 18 | 1.57 | 1689. 78

32 16 | 392) 5 | 397 8| 4 |3cevs | 68 | 3]0.93| 21 | 1.24 | 1689 .81

791229 | 363 O | 351 16 | 39| 9| 2 |[3ca59 | 74 | 2 |0.96| -17 |-1.51 | 1489, 90
363 3 | =275| 10 386 | 38| 3 |3C48 116 | 4 |t.16| -11 | 0.21 | 1689.7%

363 14 | 487 22 486 | 15| 3 |3c273 | 92 | -3 (1.05| 17 | t.43 | 168%.87

363 16 | 439| & 474 | 11| 4 |ocevB | &9 | 2(0.93| 20 | t.22 | 1689.87

791230 | 364 1 369 5 | B89 | 18| 3 [3c459 | 73 | 2 |0.94| ~16 [~1.48 | 1689.95
791231 | 365 1 310 20 | 32| 9| 3 [3c45%9 | 72 | 2|0.95| ~17 [-1.60 | 1&8%. 95
365 3 | 36| 3 | 389 | 12| 3 |3c48 | 114 | 4 [1.1&6| -12 [-0.15 | 1689.94

365 12 | 450| 90 | S13[R4| 2 |3c237 | 128 | -5 |1.21| 12 | 1.70 | 1689. 92

365 14 | 310 31 394| 9| 3 [3c273 | 94 | -3 [1.06]| 16 | 1.98 | 1689.8s
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Late

Dec 79
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SOLAR RADIO EMISSION
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SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS

OCTOBER 1979

149
Late
Oct 79

TIMES OF EVENTS
DAY OBSERVATION STATION BECIMETRIC BAND METRIC BAND DEKAMETRIC BAND SPECTRAL TYPE
smmﬂsno ] STARTUT | END UT | INT | START UT | END UT | INT | START T | END GT | INT

81 1313 2258 HARV 1449 1410 1 111G
HARV 1559 1608 1 IX1IG
HARV 1643 1 111G
HARV 1758 1881 2 1758 1881 1 IIIG
HARV 1821 1 iw
HARV 1838 1 ITIGW
HARV 2932 2833 2 FIIG

B2 1313 2245 HARV 154) 1 IIIB
HARV 1659 2286 1 INW
HARV 1717 1 ITIG
HARY 1826 1838 2 I11GG
HARV 2113 1 IIIBW
HARV 21504 2152 2 ITIG

B3 1313 2257 HARV 1419 2 ITIG
HARV 1524 2 111G
HARV 2256 2 ITiG

g4 1313 2245 HARV 1556 2 I1IG,U
HARV 1553 ie@7 3 I1
HARV 1639 1653 3 1646 1649 2 IIIGG
HARV 1847 2 §)
HARV 1986 1 ITIGW
HARV 2026 2 2026 1 ITIG

#5 1313 2245 HARVY 1339 1 ITIB
HARV 1453 1454 1 ITIGW
HARV 1593 1l IIIBW

g6 1313 2245 HARV 1316 14106 1 I
HARV 2231 1 111G

#7 1313 2145 HARV 1323 1 1iIGW
HARV 1757 2 1757 2 111G
HARV 1819 2 1819 2 IXIG
HARV 1955 1958 2 1955 1958 2 IIIGG
BARV 2002 2812 1 2082 2612 1 IIINW
HARV 2028 2829 2 2028 2829 2 E1IG,U
HARV 2042 1 ITIBW
HARV 2123 2125 3 TIIGG
HARV 2131 2138 2 ILXG
HARV 2144 2 2144 2 ITIG
HARV 2219 2234 3 ITIGG

#8 1313 2244 HARV 1327 1 IT1IG
HARV 1544 1 IIIG
HARV 1728 2144 2 1728 2144 1 ITIN
HARV 1983 2240 2 IcC

B9 1313 2245 HARV 1328 15608 1 iN
HARV 1487 1411 2 I1IGG
HARY 1568 iseg 2 IC
HARV leB7 le668 2 l16@7 1648 1 ITIG
HARV 1645 2 IIIG
HARV 1844 1848 2 1846 1848 1 ILIG
HARV 1849 2245 3 Ic
HARV 2657 2 2657 2 ITIG

16 1333 2245 HARV 1333 188 2 IC
HARV 1541 2 I1IG
HARV i18¢a 2217 1 INW
HARV 2066 28487 2 2066 2 111G
HARV 2812 2814 2 2812 2914 1 ITIG
HARV 2204 1 iTIIB
HARV 2217 2245 2 IC

11 1328 2245 HARV 1427 1 IIIB
HARV 1444 2 TXIG
HARV 1514 1 IIIG




150

Late
Oct 79
SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
QCTOBER 1979
TINES OF EVENTS
- OBSERVATION STATION DEGIMETRIC BAND METRIC BAND DEKAMETRIC BAND SPECTRAL TYPE
START UT|END UT START UT | END UT | INT | START UT | END UT | INT | START UT | END UT | INT

11 HARV 1758 1 I1IBW
HARV 1886 2 IIIG
HARV 1812 1 I1IB
HARV 2604 2 ITIG
HARV 2@@a8 2 ITIG
HARV 2859 1 iIIB
HARV 2282 2245 2 I
HARV 2238 2 ITIG

12 1328 2245 HARV 1339 1 IIIBW
HARV 1345 2 IIIG
HARV 1401 2 IIIB
HARV 1411 2 IIIB
HARV 1416 2 IIIG
HARV 1586 1548 3 1566 1588 1 ITIGG
HARV 1511 1512 3 1511 i512 3 ITIG
HARV 1624 1 IIIB
HARV 1648 1644 3 1648 le44 1 ITIGG
HARV 1652 1655 2 IIIGG
HARV 1718 2 1718 1 I11G
HARV 1815 2 1815 2 111G
HARV 1822 1823 2 II1IG
HARV 2816 2 2816 1 I1IG
HARV 2184 2186 1 IIIG
HARV 2214 2215 2 IIIG

13 1328 2245 HARV 1352 1639 2 Ic
HARV 1635 2 ITIG
HARV 1659 2245 1 IN,IIIN
HARV 1742 1 IIIB
HARV 1747 1 1747 2 ITIG
HARV 1959 2060 2 1959 20048 2 ITiG
HARV 292 2 IIIG

14 1329 2240 HARV 1843 1858 3 1843 1850 3 ITIGG
HARV 1959 1 ITIG

15 1336 2245 HARV 1330 2 I1IG
HARV 1451 1453 2 1451 1453 ITIGG,V

lé 1336 2245 HARV 1338 1339 2 I11IG
HARV 1348 1 ITIB
HARV 1638 1639 2 1638 1639 2 ITIG
HARV 1645 1 II1B
HARV 17486 2 I11IG
HARV 2231 1 IIIBW
HARV 2243 2 IIIB

17 1329 2245 HARV 1419 1 I11G
HARV le6@7 1 1IIG
HARV 1716 1 IIIB
HARV 1721 1 IIIB
HARV 1758 1751 2 ITIG
HARV 186e 1 II1G
HARV 1832 1 111G
HARV 1845 1 IilB
HARV 1934 194¢ 2 1934 1948 1 ITIGG
HARV 2888 2919 3 2p08 26818 3 IYIGG,U
HARV 2913 2 IIIG

18 1329 2245 HARV 1348 1 IIIG
HARV 1518 1 IIIB
HARV 1554 3 1554 2 IIIG
HARV 2029 2 IIIB
HARV 2933 2 I1IG

19 1329 2245 HARV 1656 1 IIIG
HARV 1751 1 IIIB
ARV 2010 2 28108 1 IIIB
HARV 2015 2 2915 1 IIIG




SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS

OCTOBER 1879

151
Late

Oct 79

TIMES OF EVENTS
oy OBSERVATION STATION DECIMETRIC BAND METRIS BAND DEKAMETRIC BAND SPECTRAL TYPE
snmmlfrm uT START UT | EMD UT | INT | STARTUT | END UT | INT | START UT | END UT | AT
19 HARV 2189 2 2109 1 IIIB
HARV 2152 2 2152 2 IIIG
286 1329 2245 HARV 1789 1718 2 1789 1718 1 IIIGG
HARV l9ls 2 1916 1 111G
HARV 2228 2229 i ITIG
21 1329 2245 HARY 1404 1485 1 ITIGW
HARV 18@2 1 I1IB
HARV i8@8 1 1868 2 I11G
HARV 1926 1928 1 IIIGG
HARV 1935 1 IXIIG
HARV 2¢87 2 Iw
HARV 2145 2168 2 111G
22 1329 2245 HARV 1334 1454 1 INW
HARV 1442 1444 2 ITIIG.V
HARV 1587 1508 1 11IG
HARV 1543 2229 1 ITINW
HARV 1689 1 IW
HARV 1819 1 ITIGHW
HARV 1827 2 1IIG
HARV 1858 1 iw
HARV 1941 1942 1 1941 2 I1IG
23 1329 2249 HARV 1329 2248 1 INW
24 1329 2248 HARV 1329 2240 1 Iw
HARV 1345 1348 3 I1IGG
HARV 1354 1356 2 ITIIGG
HARV 1528 2 IIIG
HARV 1547 1 ITIG
HARV 1552 3 1552 1 I1IG
HARV 1684 1 ITIGW
HARV 1815 1817 2 1IIIGG
HARV 2031 1 EIIG
HARV 2229 2222 1 IIIGHW
25 1329 2245 HARV 1487 2 IIIG
HARV 1489 1412 1 ITIGW
HARV 1517 1519 1 I1IGW
HARV 1538 2 I1IG
HARV 1631 1632 1 ITIGW
HARV 1648 1642 1 ITIGW
HARV 1847 i848 2 I1IG
HARV 2052 1 ITIGW
HARV 2141 1 ITIGW
26 1329 2245 HARV 1333 2245 1 INW
HARV 21p2 2 ITIG
27 1329 2246 HARV 1756 l8g2 1 ITIGW
HARV 1856 1 ITIGW
HARV 2153 1 IIIBW
28 1329 2345 HARV 1522 1 ITIBW
HARV 1542 2 IIIR
HARV 1732 2 IIIB,U
HARV 1738 1 ITIBW
HARV 2029 2937 3 I1IGG,V
BARV 2183 1 IIIBW
HARV 2124 2 IIIG
HARV 2265 2209 2 ITIGG
HARV 2252 3 ITIG
HARV 2319 2329 2 ITIG
29 1329 2345 HARV 1532 2 ITiG
HARV 1646 1647 2 I11G
HARV 1845 1806 1 111G
HARV 1938 1942 3 ITIGG




152

Late
Oct
79 SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
OCTOBER 1979
TIMES OF EVENTS
DBSERVATION DECIMETRIC BAND METRIC BAND DEKAMETRIC BAKD
DAY STATION SPECTRAL TYPE
STARTUﬂEHD ot START UT | END UT | INT [ START UT | END UT | INT | START UT | END UT | INT

29 HARV 1958 2 ITIG
HARV 2814 2020 3 ITIGG

30 1329 2340 HARV 1332 1 IIIB
HARV 1488 2 ITIG
HARV 1434 2 IIIB
HARV 1458 1451 1 111G
HARV 1459 1 IIIB
HARV 1526 2 IIIB
HARV 1543 1544 2 II1IG
HARV 1688 1689 2 IIIG
HARV 1629 2 111G
HARV 1726 2 II
HARV 1521 2 IIIB

31 1329 2350 HARV 1333 2104 2 I DC
HARV 1589 1511 1 TIIG
HARV 1609 2 1689 2 ITIB
HARV 1634 1636 2 1634 1636 1 I1lIG
HARV 1781 1762 3 1781 1782 3 IIIG,V
HARV 1719 2 IIIB
HARV 1758 1754 2 1756 1754 2 IT1IGG
HARV 18483 1886 2 I1IG
HARV 1812 1813 2 I1IG
HARV 1827 1855 2 TIIN
HARV l9@2 1 IIIGHW
HARV 1911 2 IITB
BARV 1832 1933 2 ITIG
HARV 2029 2831 3 IIIGG
HARV 2238 2 IIIB




SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS

NOVEMBER 1979

153
Late
Nov 79

TIMES OF EVENTS
OBSERVATION DECIMETRIC BAND METRIC BAN DEKAMETRIC BAND
DAY STATION b SPECTRAL TYPE
STARIUﬂEND ur START UT | END UT | INT [ START UT | END UT | INT | START UT ] END UT | INT

1 1329 2345 HARV 1551 1552 1 ITIBW
HARV 1655 2 ITIB
HARV 1723 2 ITIBW
HARV 1825 3 1825 3 IIIB
HARV 1853 2 1853 2 IIIG
HARV 1912 2 ITIGH
HARV 1916 1917 3 1916 1917 3 IIIG,V
HARV 1933 1935 3 1835 3 ITIG
HARV 1958 1951 2 1958 1951 1 ITIG
HARV 2002 2086 3 2805 3 ITIGG
HARV 2021 2822 3 2821 2p22 3 ITIGG
HARV 2635 2838 2 I1IGG
HARV 21086 3 2186 3 IIIB
HARV 2119 2124 1 111G
HARV 2147 2149 2 2147 2 ITIGG
HARV 2155 2156 1 IIIG
HARV 2227 2 2227 1 I1IG

B2 1329 2345 HARV 1353 2 IIIG
HARV l4e4 1445 2 I,IIIG
HARV 1419 1 I
HARV 1425 1426 1 I
HARV 1449 1452 2 I1IIGG
HARV 1587 1510 3 1589 1518 3 ITIGG
HARV 1515 2 IIIB
HARV 1548 2 1548 3 ITIG,V
HARV 1544 2 1544 1545 3 ITIG,V
HARV 1633 1 ITIG
HARV 1639 1642 2 1639 1642 2 IIIGG
HARV 1651 1652 1 ITIG
HARV 1783 1704 2 1783 1704 1 I1IG
HARV 1754 1868 2 1754 1868 3 IIIGG,V
HARV 18483 1805 3 1843 1805 3 ITIG
HARV 1856 2 IIIG
HARV 1916 2 1916 3 ITIG
HARV 1934 1939 2 1934 1939 3 ITIGG
HARV 2606 2 ITIIG
HARV 2813 2019 2 2013 2819 2 IIIGG
HARV 2133 2 I1IG
HARV 2255 2257 1 I1IG

B3 1329 2345 HARV 1427 2 ITIG
HARV 1440 1444 3 1482 1444 3 ITIGG,V
HARV 1519 1 111G
HARV 15580 1551 2 TIIG
HARV 1646 2 1646 2 II1G
HARV 1652 1 IIIB,W
HARV i8eo 18@4 2 1881 1864 3 IIIGG,V
HARV 1814 1812 2 IXIIGG

g4 1329 2345 HARV 1582 1504 1 I1
HARV 1517 1519 2 ITIG
HARV 1656 1 IIIB
HARV 1782 1 IIIBW
HARV 1787 1718 2 ITIIG
HARV 1825 1 I1IG
HARV 1843 2 IIIB
HARV 1849 1 IXIG
HARV 1932 1933 1 ITIG
HARV 2856 2659 2 IIIG
HARV 2182 21909 2 II1IGG
HARV 2216 1 II1B

@85 1341 2345 HARV 1359 1 IIIRYW
HARV 1446 1 IITB
HARV 1522 1523 1 1522 1523 1 IIIG
HARV 1528 2 ITIG
HARV 1548 2 I1IG
HARV 1681 1612 2 1684 1611 3 IIIGG,V
HARV 1618 2 ITIiG




154

Late
Nov
79 SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
NOVEMBER 1979
TIMES OF EVENTS
- OBSERVATION STATION DECIMETRIC BAND METRIC BARD DEKAMETRIC BAND SPECTRAL TYOE
START UT|END UT START UT | END UT | INT | STARTUT | END UT | INT | START UT | END UT | INT

g5 HARV 1624 1628 2 1624 1626 3 IIIGG,D
HARV 1642 1643 2 1643 3 I1IG
HARV 1768 1789 1 111G
HARV 1717 1 TIIIG
HARV 1722 1724 1 IFIG
HARV 1733 1744 3 1733 1744 3 ITIGG,V
HARV 1745 1759 1 I1TIGG
HARV 1881 1843 3 18486 1839 3 ITIGG
HARV 1849 185d 2 isae 1859 1 ILIG
HARV 1983 1911 2 1983 1911 2 ITIGG
HARV 1928 1928 2 1926 1928 3 IIIGG
HARV 1933 2 IIIB
HARV 1937 2 1937 3 111G
HARV 1942 1943 1 ITIG
HARV 1951 1952 2 IIIB
HARV 2085 2811 2 2605 2611 3 ITIIGG
HARV 2814 20815 2 IT1IG
HARV 2628 2936 2 2028 2636 2 I1IGG
HARV 26047 2048 1 ITIG
HARV 2162 2811 3 2194 2149 3 JIIGG
HARV 2125 2148 2 ITIIGG
HARV 2143 2158 3 2143 2158 3 ITIGG,V
HARV 2288 2208 2 IIIGG
HARV 2215 1 II1IB
HARV 2235 1 IIIBW
HARV 2239 2300 2 2240 2300 2 IIIGG
HARV 2399 2314 1 ILIGW
HARV 2317 2322 1 IIIGG
HARV 2327 2334 2 IIEGG

g6 1342 2345 HARV 1344 1351 2 ITIIGG
BARV 1411 1413 1 ITIGW
HARV 1428 1 IIIG
HARV 1437 1 I1IG
HARV 1445 1452 2 ITIGG,V
HARV 1455 1501 2 M II
HARV 1511 1518 1 IIIG
HARV 1529_ 1534 1 IIIGG
HARV 1552 1 ITIG
HARV le@l 1664 2 IIIGG
HARV 1618 2215 1 I
HARV 1613 1619 1 1613 1619 2 I1IGG
HARV 1628 1629 1 ITIG
HARV 1648 1658 1 1646 1658 2 IIIGG
HARV 1657 2 I1IG
HARV 1869 181@ 1 I1IG
HARV 1827 2 1827 2 IIIB
HARV 18449 1841 2z ITIG
HARV 1985 1912 2 1986 1989 2 ITIIGG
HARV 1916 1928 2 1918 2 ITIG
HARV 1938 2 1938 3 ITIG
HARV 1948 lasg 1 1949 19548 2 ITIGG
HARV 1954 1 i1IG
HARV 2826 2855 2 2028 2 TIIGG
HARV 21849 2182 1 IIIG
HARV 2116 2 ITIG
HARV 2131 2139 1 IIIGG
HARV 2231 2233 1 ITIG
BARV 2234 2241 2 ITIGG
HARV 2245 1 ITIBW
BARV 2259 1 2259 L IIIG
HARV 2319 2224 1 IXIGG

@7 1342 2345 HARV 1546 2 I1IG
HARV 1614 1616 1 II1IG
HARV 1651 1 ITIBW
HARV 1814 2 1818 1 IIIG
HARV 1835 1837 3 1835 1837 3 ITIGG,V
HARV 1914 2 1914 1 ITIG
HARV 1946 1947 2 1946 1947 1 111G




SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS

NOVEMBER 1879

155
Late
Nov 79

TIMES OF EVENTS
GBSERVATION BECIMETRIC BAND METRIC BAND DEKAMETRIC BAND
DAY STATION SPECTRAL TYPE
STARTUF|END H START UT | END UT | INT | START UT | END UT | INT | START UF | END UT | INT

B7 HARV 2616 2 111G
HARY 21449 2 ITIG

98 1342 2346 HARV 1342 2129 1 INW
HARV 1443 1449 1 IEIB
HARV 1459 1 TIIGW
HARV 15684 1 IIIGW
HARV l622 1623 1 IIIG
HARV 1644 1 1644 1 IIIB
HARV 19d6 1967 1 1986 1967 2 111G
HARV 1318 1929 2 1918 1929 2 I1IGG
HARV 1942 1947 1 1942 3 I11G
HARV 1957 2882 1 2002 2 IIIG
HARV 2014 2835 2 2814 2835 2 I1IGG
HARV 20498 2842 i ITIIG
HARV 2157 2 I1iG

g9 1342 23484 HARV 1353 1357 1 IIIGW
HARV 1428 1414 2 111G
HARV 1422 1 IIIRW
HARV l439 1442 2 ITIG
HARV 1445 1449 2 I11IGG
HARV 1518 1 IIIBW
HARV 1555 1558 2 1555 2 111G
HARV 1747 1753 2 1747 1753 1 IIIGG
HARV 1836 1837 1 I¥IG
HARV lg22 1927 2 1922 1927 3 1985 1927 3 IIIGG
HARV 1932 1935 1 1932 1935 2 1932 1933 3 ITIGG
HARV 2124 2125 2 ITIG
HARV 2153 2154 2 ITIG
HARV 2281 2286 1 I-I1IG

14 1342 2345 HARV 1342 2345 1 IN
HARV 1426 1431 2 ITIG
HARV 1443 1444 2 I1IIGG,U
HARV 1449 1454 2 1458 2 II1IG
HARV 1512 2 1512 2 ITIG
HARV 1524 1532 2 1524 1532 2 IIIGG
HARV 1549 1558 2 IIIG
HARV 1554 2 111G
HARV 1686 1612 2 IIIGG
HARV 1637 1639 2 1637 3 I1IG
HARV 1642 1646 2 1643 1646 3 111G
HARV 1658 1741 3 1658 1781 3 IIIGG
HARV 1714 2 1718 3 111G
HARV 1729 1 1729 2 I11IB
HARV 1738 1742 1 1738 1742 2 IFIG
HARV 1757 1 1757 2 IIIG
HARV 1889 1815 1 1811 1815 2 IIIG
HARV 1822 1824 2 1822 1824 3 I11IG
HARV 1832 184¢ 1 ITIGG
HARV 1841 1858 2 1841 1858 3 IIIGG
HARV 1962 1 1992 2 IIIG
HARV 1988 1929 1 1938 1928 1 IIIN
HARV 1941 1942 1 1941 1942 1 IIIGW
HARV 1954 1955 1 1954 1955 2 I1IG
HARV 2088 2816 2 2811 2816 3 I1IGG
HARV 2028 2029 1 IIIGW
HARV 2849 1 I1I1G
HARV 2114 2117 2 2114 2117 3 IIIGV
HARV 2123 1 IIIB
HARV 2146 1 TIIG
HARV 2151 2159 3 2151 2159 3 ITIGG
HARV 2269 2218 1 IXIIG
HARV 2216 2219 2 2217 2 ITIGG
HARY 2302 2304 2 111G
HARV 2318 1 ITIG
HARV 2326 1 IIIG

11 1342 234% HARV 1342 2345 2 INW
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Late
Nov 79
SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS
NOVEMBER 1979
TIMES OF EVERTS
OBSERVATION DECIMETRIC BAND METRIC BAND DEXAMETRIC BAND
DAY STATION SPECTRAL TYPE
smawﬂzun 1] START UT | END UT [ INT [ START UT | END UT [ INT [ STARTUT | END UT | INT

11 HARV 1443 1 IIIGHW
HARV 1441 1443 2 111G
HARV 1516 1523 2 I11G
HARV 1552 1554 2 111G
HARV 1653 1 1IiB
HARV 1702 1783 2 1742 1793 1 IIIG
HARV 1741 2 11XG
HARV 175% 1 I1IBW
HARV 1963 1989 1 ITIIGG
HARV 1925 1926 1 1925 1926 1 ITIG
HARV 1937 1 1937 2 1118
HARV 2052 2 IIIBW
HARV 2191 2163 2 F1IG
HARV 2115 2116 1 ILIG
HARV 2135 2137 2 I11G
HARV 2282 3 2202 1 ILIG
HARV 2205 2218 1 I1IG
HARV 2313 2318 2 II1G

12 1341 2345 HARV 1346 1443 1 INW
HARV 1347 1 ITIG
HARV 1431 1432 2 IIIG
HARV 1588 1589 1 ITIG
HARV 1527 3 1527 2 ILIG
HARV 1558 1 IIIBW
HARV 1604 1 IIIGW
HARV 1722 1724 2 IIIG
HARV 1753 1754 2 IIIG
HARV 1845 1 111G
HARV 1849 1854 1 IIIG
HARV 1935 1953 2 1948 1851 3 ETIGG
HARV 1956 2882 2 1956 2662 2 II
HARV 2630 2¢40 2 2036 1 II1G
HARV 2853 2 IIIG
HARV 2212 2218 2 111G
HARV 2229 2233 2 ITIG

13 1342 2349 HARV 1539 1 IIIB
HARV 1551 1552 1 IIIG
HARV 1618 2 I1IG
HARV 1744 1747 2 111G
HARV 1751 1754 2 IIIG
HARV 1822 1823 2 I1IG
HARV 2037 2838 3 2837 2838 3 111G
HARV 28508 2 111G
HARV 21d6 2187 2 2186 2187 3 I1X1IG
HARV 2114 3 2114 3 111G
HARV 2128 2129 2 2125 2139 3 IIIGG
HARV 2208 2 I1IG
HARV 2215 2218 2 111G
HARV 2222 3 2221 2227 2 I1IG
HARV 2235 1 IT1IG
HARV 2241 1 I1I1G
HARV 2251 2255 2 IIIGG
HARV 2331 1 2338 2331 2 I11IG

14 1342 2340 HARV 1412 1 I11G
HARV 1824 1 ITiG
HARV 1850 1 I11G
HARV 1941 2 111G
HARV 2693 1 I11G
HARV 2026 2944 2 IVN
HARV 2212 2 2212 2 ITIG
HARV 2259 2343 2 2259 2383 2 IIIG

15 1342 2340 HARV 1546 1547 1547 2 IIIG
HARV 1737 2 ITIG
HARV 1948 1 I1iBW
HARV 2822 2843 3 20822 2943 3 ITIGG
HARV 2148 2154 2 ITIIGG




SOLAR RADIO EMISSION
SPECTRAL OBSERVATIONS

NOVEMBER 1979
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Late
Nov 79

TEMES OF EVENTS
OBSERVATION DECINETRIC BAND METRIC BARD DEKAMETRIC BAND
DAY STATION SPECTRAL TYPE
smmuﬂsua il START UT | END UT {INT | START UT | END UT | INT | START UT | END UT [ (T

15 HARV 2152 2154 1 UNCL
HARY 2229 2232 2 ONCL
HARY 2239 IIiG,RD
HARV 2313 2 IIIG

16 1342 2340 HaRv 18406 1842 1 I11IG
HARV 2231 2 IT1IG
HARV 2311 2312 2 II1G

17 1342 23489 HARV 1342 1415 1 I
HARV 1756 1 1756 i IIIB
HARY 1936 1938 1 I1iGW
HBARV 1959 1 ITIGW

18 1342 2345 HARV 1939 1946 1 ILIGW
HARV 1956 2 ITIG

19 1342 2340 HARV 2085 1l IIIRB

20 1342 2345 HARV 1522 1523 2 ITIIG
HARV 1768 2 111G
HARV 2018 2028 2 ITIG
HARV 2141 2142 2 2141 2142 A ITIG

21 1342 2345 BHBARV 1655 1656 1 ITIG
HARV 1812 2 111G
HARV 2227 2 2226 2231 2 ITIGG

22 1342 2348 HARV 1551 1 ITIBW
HARV 1619 1 1619 1 IIIB
HARV 1768 1748 1 1788 1769 2 IIIB

23 1342 23449 HARV 2118 2 ITiB

24 1342 2340 HARV 14G8@ 2349 2 IIIS
EARV 1720 1723 2 UNCL
HARV 1752 1 IITG
HARV 1757 1759 2 I1IG
HARV 2292 2283 3 2282 2283 3 IIIG
HARV 2253 2257 2 ITIGG

25 1358 2348 HARV

26 1358 2348 HARV

27 1358 2335 HARV

28 1358 2348 HARVY

29 1358 2348 HARV

306 1358 23480 HARV
HARV 1868 1 1888 1818 2 1868 2 IIIG
HARV 2637 1 2037 2 I1IG

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

[y~ oo w

Single burst
Small group {< 10
Large group {> 10

nmonou oo

)

of bursts
of burst

apparently connected activity

non

Intermittent activity in this period
U-shaped burst of Type III

Underlying continuum (particularly with type I)
Storm in the sense of intermittent but

RS
bp
oc

H

W

P
CONT
UNCLF
DCIM

Reverse slope burst
Drifting pairs
Drifting Chains
Herringbone

Weak

Pulsations

Continuum
Unclassified activity
Fast drift
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COSMIC RAY INDICES
(Neutron Monitors)

NOVEMBER 1979

HUANCAYO
Nov Average

1979 | {(cts/h}/100
i 1738.4
2 1739.5
3 1738.9
4 1743.0
5 1733.7
6 1736.8
7 1743.4
8 1738.8
9 1727.4
10 1724.1
11 1710.3
12 1699.2
13 1709.6
14 1720.1
15 1723.0
16 1722.3
17 1727.4
18 1727.9
19 1727.3
20 1729.0
21 1724.5
22 1729.5
23 1728.4
24 1728.0
25 1730.0
26 1734.5
27 1731.7
238 1731.5
29 1733.5
30 1732.6
MEAN 1728.9
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The ICSU Panel'on WDCs has recommended that it would be appropriate
courtesy to acknowledge in publications that data were obtained from the

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

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






