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DETAILED INDEX OF OBSERVATIONS PUBLISHED IN SOLAR-GEOPHYSICAL DATA

_CODE KIND OF OBSERVATION JUN 98 JUL AUG SEP oCT NOV DEC JAN 99
A SOLAR AND INTERPLANETARY ;
Al Sunspot Drawings 643A 46  B49A 50  650A 48 651A46  B52A54  653AL2  654A50
AZaa international Provisional Sunspot Numbers ~ 647A25  648A26  649A26 650A25  651A25 652424  BB3A27  BG4ALS
AZc American Sunspot Numbers B647A 25  B48A 26 B49A 20 651A 25  652A24  653A27 654A 25
A3a Mt. Wilson Magnetegrams 648A 46 G40AS0 BS0A4B  651A46  B52A64  BS3A52  G654A 80
A3b Sunspot Mag Class and Regions 648A101 640A109 650A108  651A101  652A108  653A106  654A107
A3c Kitt Pealk Magnetagrams 648A 456  649A S0 650A 48 651A 46 652A 54  B53A 52 654A 50
A3d Mean Solar Magnetic Field (Stanford) 647A 35 6484 35 649A 39 650A 37 B51A 35 652A 39 653A 41 654A 38
A3e Stanford Magnetograms 6484 46 B649A 50 650A 48 651A 46 652A 54 653A 52 654A 50
A4 H-alpha Filtergrams G48A 46 BAOAS0  650A48  651A46  BS2A54  B53A52  654A 50

A.5d Photometric Ca il Faculae (San Fernando}) May 88-Dec 91 in 630B 37; Jan 92-Dec 96 in 6318 22
ABc Stanford Solar Mag Field Synoptic Maps 648A 40 649A 44 650A 42 651A 40 652A 42 653A 45 654A 44
A.6d Kitt Peak Solar Mag Field Synoptic Maps B848A 45 B649A 49 650A 47 651A 45 B652A 52  653A 51 654A 49

ABf Active Prominences and Filaments 6528 32 6538 32 654B 45

A.Bg Sac Peak Coronal Line Synoptic Maps 648A 42  B40A 48 650A 44 651A 42 652A 46  653A 48 654A 46

A.Bh Photometric White Light (San Fernando) Aug 95-Jun 96 in 624B 24; Jul-Dec 66 6308 32

A.7h Coronal Line Emission (Sac Peak) 648A 46 G48A 50 650A 48 651A 46 652A 54 653A 52 654A 50

ATj Coronal Hole Daity Maps (NSO/KP} 648A 81 649A 87 650A 85 651A 81 B52A 91 B653A102  654A103

ATK Corona} Index (Slovak Academy) 1939-1986 in 6448 28

A.Baa 2800 MHz- Solar Flux (Penticton) 647A 25 648A 26 649A 26 650A 25 651A 25 652A 24 653A 27 6544 25
A.Bac 2800 MHz- Adj. Salar Flux (Penticton} 647A 25 B48A 26 G49A 26 B50A 25 B51A25  B52A 24  B53A 27 654A 25

A.8g Adjusted Daily Solar Fluxes (Learmonth) 647A 25 648A 26 649A 26 650A 25 651A 25 652A 24 653A 27 654A 25
A.10g Nancay Radicheliograph - 1643327 MHz 648A134 B40A142 B50A153  651A146  652A133  653A14 654A141
A.10h Nabeyama Radioheliograph Maps - 17 GHz 648A 76 65494 81 650A 79 651A 76 652A 85 653A 97 6544 97

Alig Sotar X-ray GOES (graphs/event table) 652824  653B 23 6548 36

A1k Solar UV NOAA-9 May 86-Dec 88 in 566B 84

Al Salar UV NIMBUSY Nov 78-Oct 84 in 542B 82

Allm  Solar UV SOLSTICE (UARS) Oct 91-Sep 94 in 6078 46

Adtn Solar YOHKOH Soft X-ray Images 848A 86  649A 91 650A 89  B651A 86 B52A 06  B53A 82  654A 81
Al1o Sofar UV SUSIM (UARS) Oct 91-Jan 97 in 6298 30

Ad2g Solar Particles (GOES-7} 647A 4 B48A 4 B49A 4 650A 4  B51A 4 652A 4 653A 4 654A 4
A12h Interplanetary Particles (SAMPEX) Jul 95-Dec 96 in 632B 22; Jan-Dec 97 in 647B 33

Al3e Solar Plasma {IMP-8) 652834  653B33 6548 47

A.16c ERBS, NOAA-9 & -10 Solar Irradiance ERBS Jan-Dec 96 in 6328 64; Jan-Oct 97 in 639B 58

Aled UARS Solar Irradiance Oct 91-Dec 97 in 6428 32

AlTc Inferred Interplanetary Mag Field 1984-1988 data in 542A168; 1989-Jan 94 in 611A118

A7 IMP-8 Interplanetary Mag Field 652835 653834  B54B 48

C. SOLAR FLARE-ASSOCIATED EVENTS R

Cla H-alpha Flares 647A 28 648A 29 6494 29 B650A 2 654A 28
C.1ba H-alpha Flare Groups 6528 4 653B 4  654B 4

C.1d Fiare Patrol Obsevations 652B 12 653B 12 654B 16

C.1h H-alpha Flare index {ImpxDur) Jan 86-Oct 96 in 635B 24; Janh 76-Dec 85 in 6398 26

C.3 Radio Bursts Fixed Frequency 6528 14 86538 14 654B 18

C.3 Radio Bursts Fixed Frequency Selected 647A34  B48A34  G49A 37 650A 35 651A 34  B52A 36 653A 40 654A 38
c.4 Radio Bursts Spectral 648A118 640AT30 650A133  651A124  652A123  653A124 654A128

C6E Sudden lenospheric Disturbances LB48A1168 = B49A128 650A130  B51A122 654A125

D. GEOMAGNETIC EVENTS R

D.1a Geomagnetic Indices E4BA144 640A149  650A163  651A166  652A143 653A151 5]

D.tba 27-day Chart of Kp Indices 648A146  649A151 G50A165 651A158 B52A145  B53A153  654A183

D.1cb Maonthly Mezn aa Indices 548A147 GAOA152  650A166  BSTA159  652A146  B53A1 54  654A154

D.id Principal Magnetic Storms 648A151 BADAISE B50A170  651A163  652A150  653A158  654A160

D.1f Sudden Commencements/Flare Effects 648A152 B49A157  650A1T1 651A164 652A151  653A159  654A161

D1g Equatorial Indices Dst 648A149 640A154 BSOA168  651A161 6524148  653A156  B54A158

D.1i Polar Cap (PC) Index G48A150 B48A155  650A169  6B51A162 653A157  654A1

F COSMIC RAYS

Fib Cosmic Ray Neutron Cts {Climax) 648A136 G40A144 650A155  651A148  652A135  653A143

F.th Cosmic Ray Neutron Cts (Thule)

F.1i Cosmic Ray Neutron Cts (Kiel) G48A136 640AT44 BSOA1S5  B51A148  652A135  653A143 654A143
FAn Cosmic Ray Neutron Cis (Beijing) 64SA136 B40A144  BSO0A1S5  651A148  B52A135  653A143 B854A143
F.im Cosmic Ray Neutron Cts (Haleakala) §48A136 640A144 650A155  B51A148  652A135  633A143 654A143
F.lo Cosmic Ray Neutron Cts {Moscow) G4BA136 B40A144  B50A1S5  BS1A148  652A135  BG3A143 6544143
F.ip Cosmic Ray Neutron Cts (Calgary) 648A136 640A144 650A155  B51A148  652A135  B53A143 654A143
F.Ar Cosmic Ray Neutron Cts (Goose Bay) ABA136  B49A144  B50A1SS B51A148  652A135  653A143  654A143
H. MISCELLANEQUS S

H.60 ISES Alert Periods 647A 19 648420  B848A 20 650A 18  B51A20  B52A 19 653A 20

The eniry "648A 46" under Jun 98, for example, means that the sunspot drawings for Jun 98 appear in SOLAR-GEOPHYSICAL DATA No. 648, Partl, and
that they begin on page 46. "A" denotes Part | and "B", Part |i. Blanks indicate data not yet received and dashes mark unavailable data.
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Jan 99
ALERT PERTIODS
The International Space Environment Service
JANUARY 1999
Date Date 10-¢em Location Flares Date

Julian of of Wolf Solar A- of Region

Day Issue Obs No. Flux  index Lat Long Optical M X Forecast Forecast(1) Geoadvice(1)

001 01 31 135 175 3 N28 w79 0 ] 0 01 E SOL: Active
N20 W30 0 0 0 01 Q MAG: Quiet
N27 W27 11 0 s} 01 E PRO; Quiet
se3 W15 0 0 0 01 Q
N14  ES5 0 0 0 iy Q
N1& W62 ¢ 0 0 01 @

go2 02 01 121 167 5 NZB W95 0 0 ¢ 02 Q S0L: Active
N2O W42 0 0 ¢ 02 Q MAG: Quiet
N27 W37 3 0 0 a2 E PRO: Quiet
824 W26 0 0 o 02 Q
Ni4  EA 0 0 ] 02 Q
N16 W73 ] 0 0 02 Q

003 03 02 107 160 8 N20 W55 0 0 0 03 Q SOL: Active
N26 W53 2 0 0 03 E HAG: Quiet
822 W41 0 0 0 03 @ PRO: Quiet
N15  E27 0 0 0 03 Q
N23 WIS 0 0 0 03 [+
N34  E38 [¢] 0 0 03 Q

004 04 03 113 155 3 N26 W67 1 0 ] 04 E SOL: Eruptive
$23 W2 3 0 0 04 Q MAG: Quiet
29 W02 0 0 0 04 Q PRO: Quiet
Ni5 E16 1 0 0 04 Q
N24 W26 0 0 0 04 Q
$25 E50 0 ¢ ] 04 Q

005 05 04 G4 147 8 N26 W79 0 0 0 05 E S0L: Eruptive
822  W&7 0 0 0 05 a MAG: Quiet
N15  EOQ4 1 0 0 05 Q PRO: Quiet
H22 W35 1 0 0 05 Q
$26  E40 0 0 0 05 Q
S28  E&9 0 0 0 05 Q

005 06 05 87 137 9 N26  WEY 1] 0 0 06 E S0L: Eruptive
522 W80 0 0 0 06 Q MAG: Quiet
N15 W10 0 i} 0 06 Q PRO: Quiet
H22 W48 0 G 0 06 Q
528 E56 0 0 0 06 @
N27 W35 0 0 0 oé Q

007 07 06 70 126 9 522 W90 0 0 0 o7 Q S0L: Eruptive
N14 W24 4 0 0 o7 E MAG: Quiet
N21 W62 0 0 0 a7 Q PRO: Quiet
$28 E43 1 0 0 irg Q
N26 W50 0 0 0 07 Q

008 08 07 125 115 5 $22 W61 0 0 0 08 Q S0L: Eruptive
N15 W37 0 0 0 08 @ MAG: Quiet
N22 W78 0 0 0 08 Q PRO: Quiet
§26 EO9 ] 0 0 08 Q
$28 EMN 0 0 0 o8 Q
NZ28  WB4 0 0 0 08 Q
s28  E10 0 1] 0 08 Q
826 E4b 0 0 1] 08 Q
N13  E18 1] 0 0 08 Q

009 09 08 99 116 14 N14 W50 0 0 0 09 Q SOL: Eruptive
$28 W03 0 0 0 0g Q MAG: Quiet
S28  E19 2 0 g 0% a PRO: Quiet
N26 W78 0 0 0 09 Q
$28 W04 0 0 0 0% Q
527 E35 0 0 0 0% Q
N12 EO3 g 0 o a9 Q

010 10 09 70 115 8 Ni4 W64 0 o 0 10 Q S0L: Eruptive




21

Jan 99
ALERT PERTIO D S
The International Space Environment Service
JANUARY 1999
Date Date 10-cm Location Flares Date

Julian of of Wolf Solar A- of Region

bay Issue Obs No. Flux index Lat  Long Optical M X Forecast Forecast(1) Geoadvice(t)
528 ED6 0 0 0 10 Q MAG: Quiet
528 W18 0 0 0 10 Q PRO: Quiet
827 E22 0 1] 0 10 ]
$30 E&4 0 0 o] 10 Q

o1 1" 10 62 110 5 N14& W74 0 4] 1] 11 Q SOL: Eruptive
528 WO7 1 8] 0 11 Q MAG: Quiet
$28 W32 0 1] 0 1 Q PRO: Quiet
$31 E51 1] 0 0 i Q
N11 E68 t] 0 0 11 Q

012 12 11 46 112 5 Ni4 W83 0 0 0 12 a SOL: Eruptive
$28 W19 0 0 0 12 Q MAG: Quiet
$28 WAS 0 0 0 12 Q PRO: Quiet
N11 ESS 1] 0 0 12 Q

013 13 12 66 113 3 827 W32 0 0 0 13 Q SOL: Eruptive
$27 W17 0 0 1] 13 Q MAG: Quiet
N11 E4Z 0 4] 0 13 Q PRO: Quiet
818  EO7 1 0 0 13 Q
824 E7S 4 1] 0 13 E

014 14 13 7119 21 526 W27 0 1] o] 14 Q SOL: Eruptive
N11 E29 1] 0 0 4 Q MAG: Active
$18 wWos 0 [t] 0 14 Q PRO: GQuiet
S24  E&5 5 1] 0 14 E
NZ21 E70 11 0 1] 14 E

M5 15 14 86 137 21 N10  E1é 0 0 0 15 a SOL: Active
s$18 W16 0 1] 0 15 Q MAG: Active
S24  E53 5 0 ¢] 15 E PROz Quiet
N19  E56 18 2 1] 15 E
N18 EZ28 1] 0 0 15 Q

016 16 15 106 143 15 NiO  E03 0 0 0 16 Q S0L: Active
S18 W28 0 0 ¢ 16 Q MAG: Active
S24  E41 2 0 0 16 E PRO: Quiet
H20 E42 20 1 0 16 E
Ni7 E14 0 i} 0 16 Q

m7 17 16 106 159 7 N10 W 0 ] 0 17 Q SOL: Active
824 E28 4 0 0 17 E MAG: Active
H19 E29 14 1 0 17 E PRO: Guiet
Ni7  E0O 0 0 0 17 Q

018 18 17 131 161 4 N1D W24 0 ] 0 18 Q SOL: Active
S24  E14 6 0 0 18 E MAG: Quiet
N19 E16 15 0 0 18 E PRO: GQuiet
N24 W16 0 0 0 18 Q

019 19 18 169 171 3 N1 W37 H 0 0 19 Q SOL: Active
524 E0OQ 23 1 0 19 E MAG: Quiet
N19  E03 8 1 0 19 E PRO: Quijet
N25 W29 1 0 0 19 E
$18  E&S 0 0 1] 19 ]

020 20 19 182 176 4 N11 W50 0 0 0 20 Q SOL: Active
823 W13 14 0 0 20 E MAG: Quiet
N19 W10 9 0 0 20 E PRO: Quiet
N24 Wil 0 0 1] 20 Q
S17  ES5 0 0 0 20 Q
N19 E20 1 0 0 20 Q
N1D  E25 0 0 0 20 a

021 21 20 156 172 6 N11 W64 0 0 0 21 Q SOL: Active
S24 W28 5 1} 0 21 E MAG: Quiet
N19 w24 1 0 0 21 E PRO: Warning
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Jan 99
ALERT PERIODS )
The International Space Environment Service
JANUARY 1999
Date Date 10-cm Location Flares Date
Julian of of Wolf Solar A- of Region
Day Issue Obs No. Flux index Lat Llong Optical H X Forecast Forecast{(1) Geoadvice(1)
N24 W55 0 0 0 21 Q
$17 E45 1 0 0 21 Q
19 EO5 H 0 0 2t Q
Nt2 Ef0 0 0 1] 21 Q
022 22 21 134 175 4 Nit  W7T 0 0 0 22 Q S0L: Active
8§23  Wa2 5 0 0 22 E MAG: Quiet
N19 W37 2 0 0 22 E PRO: Warning
N24 W49 2 0 0 22 a
S16 E34 0 0 0 22 a
N20 W04 1 0 0 22 o
N14  E60 1] 0 0 22 Q
023 23 22 141 178 10 N11  uwae 1] 0 0 23 Q S0L: Active
s23 W57 15 0 0 23 E MAG: Quiet
N1% W50 12 1 0 23 E PRO: Warning
N25 W80 4 0 0 23 Q
$17 E20 0 0 0 23 Q
N1 W14 1 0 0 23 Q
N15  E46 0 0 0 23 Q
N19 W20 1 0 0 23 Q
024 24 23 117 166 15 s23 W7o 15 0 0 24 E S0L: Active
HN19 W63 0 0 0 24 E MAG: Active
318  EO7 1] 0 o 264 Q PRO: Quiet
N2D  WE7 0 0 0 24 Q
N14  E33 ] 0 0 24 a
N19 W34 2 0 0 24 Q
g25 25 24 107 162 12 823 w2 2 i} o] 25 E SOL: Active
19 W79 2 0 0 25 E MAG: Quiet
515 W04 1] 0 0 25 Q PRO: Quiet
N20 W39 .3 0 0 25 E
N15  E19 1 0 0 25 Q
N20 W46 1 0 0 25 a
$16 E22 0 0 0 25 Q
026 26 25 a1 138 7 S23 W94 0 0 0 26 Q SOL: Active
N1¢ W88 0 0 0 26 Q MAG: Quiet
§15 W16 0 0 0 26 Q PRO: GQuiet
N20 W52 3 1 0 26 E
N19 W59 1 0 0 26 Q
S16  EO9 1] 0 0 26 Q
o027 27 26 47 133 4 N19  Wéé [¢] 1] o} 27 E SOL: Eruptive
N19 W73 2 0 o 27 Q MAG: Quiet
S17 W06 0 0 0 27 Q PRO: Quiet
N26 W22 0 0 0 27 Q
028 28 27 64 125 8 $16 W43 0 0 0 28 Q S0L: Eruptive
N19 W77 0 0 0 28 E MAG: fuiet
$17 w18 0 0 0 28 Q PRO: Quiet
N27 W35 0 0 0 28 Q
N21 W19 1 0 0 28 Q
029 29 28 37 119 7 N7 W31 0 0 0 29 & SOL: Eruptive
N2T W49 1 0 0 29 Q MAG: Quiet
N2Z W31 0 0 0 29 Q PRO: Quiet
430 30 29 33 118 9 N17 W43 2 0 0 30 Q SOL: Eruptive
4 N27 W60 0 0 0 30 Q MAG: Quiet
031 31 30 29 118 5 N17 W59 1 0 0 31 Q SOL: Eruptive
N27 W74 0 0 0 31 Q MAG: Quiet

STRATWARM ALERTS

NONE



International Relative Sunspot Numbers 23
Feb 1998 - Jan 1999 Jan 99

150 — T v T T

=

o

T r——
—
——
———
————
—
P————

Sunspot Number

o
o
—
——
—
e
=}

0 1 1 1 ] 1 1 1 3 1 1 1 ]
Feb98 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan99 Feb

“Day [Feb88_Mar__ Apr May — Jun Jo Aug  Sep Oct* Nov*  Dec” Jan o9

1 17 58 56 57 49 94 64 100 30 37 o7
2 15 67 59 73 57 95 76 85 32 41 68
3 28 36 57 74 55 95 68 79 22 56 58
4 28 36 51 73 74 100 66 68 19 38 60
5

Mean! 40.3 548 534 563 707 66.6 922 929 556 736 8186 62.4
* = Provisional,




24 Penticton 2800 MHz (10.7cm) Solar Flux
Jan 99 Feb 98 - Jan 99
Adjusted to 1 AU
250 T T T T u T T I | T T f
200 !
= 150 A A
g \
I=}
100 £
VoW
50 L— * : : :
Feb 98 Mar Apr May Jun Jul Aug Sep Oct Nov Bec Jan83 Feb
Day [Feb o8 Mar  ADr . May . Jun . Jul___AUg Sep Oct__ Nov  Dec Jan99
1 88.1 86,5 1056 1151 103.0 1311 1154 180.2 1191 1195 158.2 1616
2 86.5 89.9* 1034 118.8 107.7 1244 112.9 1663 1129 1241 1474 1548
3 86.3 ©5.0 103.6 1193 1164 131.9 1117 1655 1120 1493 1487 1494
4 86.6 100.0 1102 1232 115.0 1335 119.2 157.3 1149 13%9.0 1440 1420

1077

150.1

137.8

27 . . 4 1216
28 103.6 142.0 123.0 1064 1604 1783 1152
29 100.0 1494 116.3 108.0 1632 1768 114.2
30 107.2 1664 121.8 109.9 158.9 173.1 1145
31 107.9 181.8 117.0 168.8 1115
Mean| 91.1 108.0 1394 1398 1166 137.1 1455 138.1

NOTE: *=1700UT reading, snow on antenna at 2000UT.
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DAILY SOLAR INDICES
January 1988
Bartels Sunspot Obs Flux Solar Flux Adjusted to 1 Astronomical Unit

Day of Cycle Numbers Pentictan LEAR  LEAR LEAR Pentic LEAR LEAR LEAR LEAR LEAR

Day Year Day Int Amer (2800) (15400} (8800} (4995) {2800) (2895} (1415) {610) (410} (245)
1 1 20 57 64 167.2 608 308 207 161.6 183 120 86 55 22
2 2 21 68 61 160.1 - 310 205 154.8 156 117 85 -- 22
3 3 22 58 58 154.5 563 291 82  149.4 145 114 - 57 24
4 4 23 60 67 146.9 563 291 182 142.0 145 114 85 57 24
5 5 24 B4 59 136.5 539 277 167 132.0 134 107 78 54 25
6 6 25 48 47 125.8 549 278 158 121.8 125 101 77 53 24
7 7 26 64 54 115.1 547 290 155 111.3 115 96 61 39 15
8 8 27 51 55 115.5 544 287 148 111.7 115 94 66 45 18
g 9 1 47 48 114.8 538 283 147 111.0 108 88 65 44 19
10 10 2 46 45 110.3 544 288 149 106.7 110 87 65 44 19
11 11 3 32 26 111.9 535 285 144 108.2 105 85 65 44 17
12 12 4 38 31 112.8 533 294 148 109.1 102 84 54 43 16
13 13 5 41 48 118.6 534 308 145 114.7 107 83 64 43 15
14 14 B 85 68 136.9 541 310 162  132.4 117 88 65 42 15
15 15 7 83 79 142.6 536 326 182 138.0 131 95 68 44 15
16 16 8 a0 86 158.5 534 294 170 153.4 139 38 867 44 15
17 17 9 93 101 161 .4 544 - 187 156.2 149 108 70 44 16
18 18 10 111 98 170.9 560 353 197 165.4 165 118 78 52 18
19 18 11 121 118 175.9 554 354 187 170.3 163 121 80 56 22
20 20 12 120 118 238.8 554 312 198  231.3 164 126 84 53 23
21 21 13 114 108 175.3 566 366 226 169.7 186 134 B4 51 18
22 22 14 108 94 177.9 561 340 203 172.3 158 132 87 62 31
23 23 15 87 79 165.9 561 308 194  160.8 160 125 - 55 23
24 24 16 68 57 161.8 563 337 202 156.8 158 126 84 B0 --
25 25 17 31 26 138.1 - 303 177  133.8 145 118 84 57 27
26 26 18 30 2z 133.2 -- 316 169  129.1 124 112 84 67 44
27 27 19 35 31 125.4 - 279 151 1216 118 106 73 52 27
28 28 20 28 27 118.8 - 281 148 115.2 117 102 -- - --
29 29 21 24 21 117.7 551 273 144 114.2 117 95 73 47 20
30 30 22 22 26 118.0 - - -- 114.5 -- - -— - .
31 31 23 30 27 114.8 589 304 153 111.5 113 91 71 48 19
MEAN 62.4 59.8 142.6 552 305 173 138.1 135 106 74 5¢ 21

The International numbers shown above are preliminary values:

the American numbers are final.
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Cycle 23 Smoothed Sunspot Numbers: Observed and Predicted

200 Along a vertical line, each observed smoothed
monthly mean Is compared with iis prediction
12 months earller. Insert below shows spraad
hetween observatlons and predictions.
Cycle 22
150 = Predicted Cycle 23
100 ERACARRARE
Mean of Cycles 8-22 1996 1997 1998 1994
Observed Cycle 23
50
Mean Rise 3.9 Years Mean Fall 7.0 Years
0 Y i | | | | | | | 1 | |
1996 1997 1998 1889 2000 2001 2002 2003 2004 2005 2006 2007 2008
Smoothed Sunspot Numbers (observed and Predicted) for Parts of Solar Cycles 22 and 23
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Avg
: [et 3010 4 94
56
31
17
8
23
L T2 78 84 88 93 67
@B ® O (@ (13 | 3
199%| 97 100 104 109 113 117 121 123 126 129 132 134 117
(16) (1) (18) (14) (14) (16) (20) (24) (27) (30) (33) (3%) (22)
2000{ 134 135 136 125 134 134 133 133 131 130 128 | 132
(38) (40) (42) {43 (43) (41 (41) (42) (42) (43) (43) | (42)
Solar Cycle 22 4| Solar Cyele 23 5 Min, Max, and Predictions

- May-1 896 marks Cycla 22's mathematica! minimum.  ** October 1996 marks the consensus minimum NGDC is now using.
Observed and Predicted Numbers. For the end of Cycle 22, and the rise and decline of Cycle 23,
the table above lists observed smoothed sunspot numbers up to the one that includes the most re-
cent monthly mean. We based these smoothed values on final monthly means through Jun 1998
and on provisional numbers thereafter. Table entries with numbers in parentheses below them de-
note predictions by the McNish-Lincoln method. (See page 9 in the Jul 1987 supplement to Solar-
Geophysical Data.) Adding the number in parentheses to the predicted value generates the upper
limit of the 90% confidence interval. Subtracting the number from the predicted value generates
the lower limit. Consider, for example, the July 1999 prediction. There exists a 90% chance

that in July 1999, the actual smoothed number will fall somewhere between 101 and 141,

Points to Ponder. The McNish-Lincoln prediction method generates useful estimates of smoothed,
monthly mean sunspot numbers for no more than 12 months ahead. Beyond 12 months, the pre-
dictions regress toward the mean of all 15 cycles of observations used in the computation. More-
over, the method remains very sensitive to the date defining the onset of the current cycle, that is,
to the date of the most recent sunspot minimum. The new cycle predictions tabulated above

are based on the consensus minimum value of 8.8 that occurred in Ocfober 1996.

Note: Please visit http://www.sec.noaa.gov for solar minimum and Cycle 23 discussions.
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Jan 1950 - Jan 1999 Jan 99
Cycle 18 Cycla 18 Cycla 20 Cycie 21 Cyclo 22 Cycle 23
200 -
100 — '
0 A 1 x L P L L I L 1 P 2 L.t 1Y) P 1
1960 1952 1954 1956 1958 1960 952 1964 1956 1968 1970 1972 1974 1976 1978 198D 1982 10B4 1986 1983 1390 1992 1954 1396 1998 2000
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dac  Mean
1850 108.7 113 4 106.2 83. 6 91.0 85 2 51.3 61.4 54.8 541 83.9
2300 . 1 1247 i crnannaey W&g&% i et " aagsEase y * ..:. e ﬁg
1952 40.7 27 22.0 291 234 364 38.3 54.9 282 23.8 221 34.3 35
1953 26,5 39 10.0 27.8 12,5 218 86 235 19.3 8.2 1.6 2.5 13.9
1954 02 0.5 10.9 1.8 0.8 0.2 48 8.4 1.5 7.0 9.2 7.6 44 m
1955 231 20.8 49 11.3 289 317 28.7 40.7 42,7 58.5 89.2 76.9 38.0

1956 73.6 1240 118.4 10.7 136.6 116.6 128.1 169.6 173.2 155.3 201.3 192.1 141.7
1957 165.0 130.2 1574 175.2 164.6 200.7 187.2 1580 2358 2538 2108 239.4 190.2 M
1958 202.5 164.9 180.7 196.0 1753 171.5 191.4 200.2 201.2 181.5 152.3 187.6 184.8
1959 2174 1431 185.7 163.3 172.0 168.7 149.6 199.6 145.2 111.4 124.0 125.0 159.0
1960 146.3 106 0 102 2 127.2 82.8 89 6 85 6 1223

51.3 269 232 376
859 196 332 388 353 234 149 279
91 31 83 47 &1 74 151  102m
: 159 119 89 168 201 158 170 151
1966| 282 244 253 477 567 512 502 572 572 704 470
1967|1109 936 1118 ) 5 673 915 1072 768 882 943 1264  g3g
1oo8] 1218 1119 @22 812 1272 1103 961 1093 1472 1077 860 1008 1059 M
1969 1044 1205 1358 1068 1200 1080 958 980 913 057 935 679  10ns
1970| 1115 1278 1029 1095 1275 1068 1125 930 995 866 952 835 1045
B4 M a7 R 1 e e A -V e
1972 615 884 801 632 805 880 165 708 e 613 416 453 689
T8y 434 420 460 577 424 305 231 258 503 307 239 233 380
14 276 260 213 403 395 360 558 336 402 474 250 205  sas

1975 18.9 1.5 11.5 5.1 9.0 11.4 28.2 39.7 13.9 9.1 18.4 78 156.5
1976 8.1 4.3 219 18.8 124 12.2 1.9 16.4 13.5 2086 52 15.3 126 m
1977 16.4 23.1 8.7 129 18.6 38.5 214 30.1 44.0 43.8 20.1 43.2 27.5

1978 51.9 93.6 76.5 99.7 827 95.1 70.4 58.1 138.2 1251 7.9 1227 925
1979 166.6 137.5 138.0 1015 | 1344 149.5 159.4 1422 188.4 186.2 183.3 176.3 155.4 M
1980 159.6 155.0 126.2 164.1 179.9 1573 136.3 1354 155.0 1647 147’9 1744 i 1546

B M P e e e B A T e
1962 1112 1636 1538 1220 822 1104 1061 1076 1188 947 081 1370  (1o¢
193] 843 510 665 807 992  S11 822 I8 503 558 333 354 eng
1964) 570 854 835 697 764 461 34 255 157 120 208 187  aoe
1985|165 159 172 182 275 242 307 114 39 186 162 173 179
1986 25 232 154 185 137 11 181 7.4 38 354 152 68 124 m
1987 104 24 147 306 330 174 330 387 339 606 300 271 294
1088|590 400 762  8BO 601 1018 1138 1116 1204 1251 1251 1702  1aos
1968) 1613 1651 1314 1306 1385 1962 1269 1689 1767 1504 1730 1658  19v8 M
1990| 1773 1305 1403 1403 1322 1054 1404 2005 1252 1455 {3 41207 1426

T R T ; : N R s V% e T e PR TV ¥ e
1952) 1500 1611 1067 998 738 652 857 645 639 857 918 826 4%
1983 59.3 891.0 69.8 62.2 61.3 498 57.9 42.2 224 56.4 35.6 48,6 54,6
1694 57.8 355 3y 16.1 17.8 28.0 351 22,5 25.7 44.0 18.0 26.2 299

1985 242 29.9 311 14.0 14.5 15.6 14.5 143 11.8 211 9.0 10.0 17.5
1996 1.5 44 8.2 4.8 55 11.8 8.2 14.4 1.6 08 7.9 13.3 86 m
1997 5.7 7.6 8.7 15.5 18.5 127 104 24.4 513 22.8 39.0 41.2 AR
1998 31.9 40.3 54.8 53.4 56.3 707 66.6 92.2 929 55.6 73.6 816 64.2
1999 624 62.4

Values are preliminaty after Jun 98, For the yearly means, each 'M' marks a sunspot cycle maximum and each 'm’ a minimur,
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Jan 99
Heo S OLAR FLARES
JANUARY 1999
NOAA/ Area Measurement
Start Max End USAF  CMP bur Imp Obs Apparent
Sta Day (UT) (UT) (UT) Lat CMD Region Mo Day (Min) Opt Xray See Type (UT) ¢10-6 Disk) (Sq Deg) Remarks
GOES 01 0021 0031 0047 26 M1.1 1.36-02
GOES 1007 1011 1015 8 B 9.1 3.8E-04
GOES 1200 1245 1334 N20 W36 B421 94 SFC 3.4 1.4E-02
|:R.AMY 1220 1253 1347 N20 W36 B421 12 29.9 8F SF 3 E 61
[RAMY 1347 1401 1417  N27 W31 8421 12 30.2 30 SF 3 E 20
GOES 1354 . 1403 1417 N27 W31 8421 23 cr.7 7.8E-03
RAMY 1412 1415 1420 N26 W86 8419 12 26.0 8 SF 3 E 65
GOES 1858 1906 1909 N26 W84 8419 11 1F C 1.3 8.2E-04
ERAMY 1900 1902 1915 N26 WBL 8419 12 26.4 15 1F 3 E 230
HOLL 1902 1905 1907 N25 W89 8419 12 26.0 5 SF 3 E 87
RAMY 1931 1931 1938 N28 W33 8421 12 30.3 7 SF 3 E 15
RAKY 2052 2058 2101 N26 W75 B419 12 27.1% 9 1F 3 E 132 H
RAMY 2100 2102 2105 N27 W35 B421 12 30.2 5 SF 3 E 15
GOES 2240 2249 2253 13 cC 1.4 1.0E-03
GUES 02 0321 0328 0354 N27 W40 8421 33 SFC2.8 4.6E-03
LEAR 0325 0329 0344 N27 W40 8421 12 30.1 19 SF 3 E 19 E
GOES 05615 0619 0629 14 c1.0 7.8E-04
GOES 1645 1650 1653 8 € 1.3 5.7E-04
RAMY 2015 2021 2121 MN22 W53 8421 12 29.9 66  SF 3 E 45
GOES 2126 2127 2139 15 C 1.2 9.9E-04
EGOES 03 0523 0526 0528 N16 W6B B420 5 SFC1.0 2.8E-04
LEAR 0525 0526 0530 N16 W68 B420 12 29.2 5 SF 3 E 19
GOES 0700 0715 0734 34 C 1.4 2.6E-03
EGOES 0807 0854 0958 N16 W70 8420 11 SF C 8.2 4.2E-02
LEAR 0827 0900 0903 MN16 W70 8420 12 29.1 36 SF 4 E 26
RAMY 1446 1501 1710 $23 w49 8422 12 30.9 144 1IN 3 E 158 Fs
0OES 1449 1514 1552 $23 W49 B422 63 C 6.2 1.9€-02
HOLL 1455E 1510 1700 $24 W46 B422 12 31.1 125D 1F 2 E 154 F
SVTO 150tE 1503 1528D S26 W4B B422 12 31.0 27D SF 2 E 85 F
HOLL 1732 1733 1736 S23 W4T 8422 12 31.1 4 SF 3 E 27
RAMY 1854 1903 1911 H21 W67 8421 2 29.7 17 SF 3 E 82
EGOES 1859 1903 1907 N21 W67 8421 8 C 2.6 1.0E-03
HOLL 1902 1903 1906 N26 W60 8421 12 30.2 4 SF 3 E 41
RAMY 1909 1909 1914 $23 W51 8422 12 31.0 5 SF 3 E 23
EGUES 1946 1950 1953 N15 E19 8426 7 SFC 2.8 8.1E-04
HOLL 1949 1950 1952 N15 E19 8426 01 5.3 3 Sf 3 E 21
GOES 04 0830 0836 0839 9 C 3.5 1.1E-03
GOES 04 0919 0923 9 c1.1 5.6E-04
HGOLL 1601 1602 1604 N20 W71 8420 12 30.3 3 SF 3 E 12
RAMY 1718 1721 1726 N22 W32 8428 01 2.3 8 SF 3 E 12
GOES 2057 2101 2106 9 C 1.4 7.0E-04
GOES 2235 2239 2241 6 1.7 4. 2E-04
GOES 05 0457 0502 0506 9 c 2.3 8.6E-04
GOES 0554 0558 0601 7 1.1 4.5E-04
GOES 0626 0639 0646 20 c1.6 1.7E-03
GOES 1247 1250 1254 7 c1.5 5.7E-04
GOES 1334 1343 1355 21 c1.6 1.7e-03
GDES 06 0039 0045 0052 13 c1.7 1.1E-03
GOES 0s18 0822 0824 6 8 7.6 2.3E-04
SVTO 1139 1140 1144 H16 W22 8426 01 4.8 5 SF 3 E 24 F
GOES 1221 1228 1240 19 c 1.2 1.2E-03
EGOES 1309 1331 1333 N14 W20 B431 26 SF C 1.2 1.36-03
SVTD 1322  1333U 13420 N14 W20 8426 01 5.0 20D SF 3 E 19 F
GOES 1334 1341 1352 S27 E6O 8431 18 SFC 1.3 1.3€-03
SVTO 1338 13410 13420 $27 E60 8431 01 11.2 40 SF 3 E n F
RAMY 1731 1738 1754 N4 W19 8426 01 5.3 23 SF 3 E 10
[HOE_L 1925 1926 1928 N14 W23 8426 01 5.1 3 SF 3 E 16
RAMY 1925 1926 1930 N15 W21 B426 01 5.2 5 SF 3 E 19
GOES 2354 2406 2443 49 c 8.0 1.4E-02
GOES 07 1501 1511 1524 23 B 4.8 6.0E-04
GOES 08 0253 0306 0324 31 C 2.3 2.9E-03
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Jan 99
He SOLAR FLARES

JANUARY 1999

NOAA/S Area Measurement
Start Max End USAF  CMP Dur Imp Obs Time Apparent Corr
Sta Day (UT) (UT) (UT) Lat CMD Region Mo Day (Min) Opt Xray See Type (UT) (10-6 Disk) (Sq Deg) Remarks
GOES 08 0503 0509 0517 14 B 5.2 3.TE-04
GOES 0951 1022 1110 $29 E31 8431 79 SF C 3.7 1.3E-02
ESVTO 0934 1008 1246 S29 E29 843t 01 10.7 172 4%F 3 E 11 F
LEAR 0959 1015 1037 529 E31 8431 01 10.8 38 SF 3 E 63
RAMY 1115E 11160 1145D $28 E31 8431 01 10.9 30D SF 2 E 36
GOES 09 1841 1923 2005 84 c1.0 4.0E-03
EGOES 10 0241 0259 0308 $28 E10 8431 27 SFC 1.0 1.4E-03
LEAR 0245 0258 0312 s$28 E10 8431 01 10.9 27 sF 3 E 24 u
GOES 2144 2148 2157 13 B 3.9 2.7E-04
GOES 11 1655 1701 1708 13 B 7.4 4.9E-04
GOES 1727 1735 1749 22 c 1.2 1.3£-03
RAMY 1752 1756 1802 S2B W03 8434 01 11.5 10 SF 3 E 12 S
GOES 1951 1959 2007 14 C 2.4 1.9E-03
GOES 2116 2143 2225 69 1.3 4 .6E-03
GOES 2259 2317 18 c 1.2 1.1E-03
GOES 12 010t 0117 0134 33 C 6.2 8.1E-03
GOES 0757 0800 0803 6 B 8.1 2,3E-04
GOES 1139 1156 1224 45 C 6.9 1.1E-02
RAMY 1605 1605 1611 $24 E84 01 19.1 6 SF 3 E 29
GOES 1857 1901 1905 8 B 7.3 3.2E-04
EHOLL 1921 1921 1930 s24 EBS 01 19.4 9 SF 3 E 13
RAMY 1921 1922 1930 S24 EB4 01 19.3 9 SF 3 E 1
HOLL 1932 1940 1944 s24 EB3 01 19.2 12 sF 3 E 18
I:GOES 2001 2005 2008 s20 E11 7 SFBS5.4. 2.0E-04
RAMY 2004 2005 2006D $20 E11 8438 01 13.7 2 SF 3 E 18
GOES 2040 2044 2048 8 B 7.8 3.1E-04
HOLL 2306 2315 2333 S24 EV8 8439 01 19.0 27 s 3 E 32
GOES 13 0335 (339 0341 6 B 5.5 1.7e-04
GDES 0552 0610 0614 22 € 1.6 1.1E-03
GOES 0710 0715 0718 8 B 6.4 2.5E-04
GOES 0721 0725 Q729 8 C1.6 5.7E-04
GOES 0832 0835 0837 5 B 4.6 1.2E-04
GOES 1238 1249 1252 14 € 1.0 5.4E-04
RAMY 12855 1257 1302 M21 E7S 01 19.3 7 SF 3 E 26
ERAMY 1337 1355 1402 sS25 E74 8439 01 19.3 2% SF 3 E 46
GOES 1351 1356 1359 $25 E74 8439 8 t 1.2 4 ,9E-04
GOES 1428 1434 1436 S24 E72 8439 8 SFC2.9 7.2E-04
EHDLL 1433E 14341 1440 S22 E71 8439 01 19.1 7D SF 1 E 40
RAMY 1433 1435 1440 S24 E72 8439 01 19.2 7 SF 3 E 48
GOES 1436 1507 1517 $25 E74 21 SFcC 4.9 5.5E-03
ERAMY 1459 1503 1534 25 E74 8439 01 19.3 35 SF 3 E 74 F
HoLL 1500 1508 1534 S24 E6% 8439 01 18.9 34 1F 1 E 144 F
HOLL 1506 1540U 1548 N21 E73 01 19.2 42 1y 2 E 146 E
ERAMY 1529 1541 1548 N20 E70 0t 19.0 19 sf 3 E 57
GOES 1534 1538 1545 N20 E70 1 C 2.0 1.1E-03
KoLL 1632 1633 1649 N21 E?S 01 19.4 17 &F 3 E 15
HOLL 1700 1702 1704 MN20 E&48 01 18.9 4 SF 3 E 22
HoLL 1713 1735 1747 N20 E73 8440 01 1.3 34 SF 3 E 34
GOES 1759 1803 1807 8 B 4.4 2.7E-04
HoLL 1835 1838 1848 N19 E68 8440 01 19.0 13 SF 3 E 16
EGOES 1851 1858 1905 N21 E73 8440 14 INCS5.5 3.0E-03
HOLL 1855 1856 1911 N21 E73 8440 0% 19.4 16 N 3 E 175
HOLL 1952 1958 2000 N21 E73 8440 01 19.4 8 sF 3 E 14
HoLL 2002 2021 2035 W21 EV2 8440 01 19.3 33 1F 3 E 172
GOES 2010 2021 2031 N21 E?2 B440 21 cea.9 2.5e-03
HOLL 2047 2049 2052 S23 Eé6 B439 01 18.9 5 sF 3 E 24
[GOES 2154 2201 2211 N20 E70 8440 17  sF C 1.1 9.5E-04
HOLL 2156 2200 2208 N20 E70 8440 01 19.3 12 SF 3 E 36
ROLL 2233 2238 2242 N20 E71 8440 01 19.4 9 SF 3 E 25

GOES 2234 2239 2247 N20 E71 8440 13 B 9.2 6.5E-04
HOLL 2236 2243 2301 S24 E67 8439 01 19.1 25 SF 34

(£
m

LEAR 14 0051 0058 0110 K20 E68 8440 01 19.2 19 W 4 E 180 E
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Jan 99
Hx S OLAR FLARES
JANUARY 199¢9
NOAA/ Area Measurement
Start Max End USAF  CMP Dur Imp obs Time Apparent Corr
$ta Day (UT) (UT) (UT) Lat CMD Region Mo Day (Min) Opt Xray See Type (UT) (10-6 Disk) (Sq beg) Remarks
LGOES 14 0052 0100 0106 MN20 E68 844D 14 C 6.5 3.1E-03
LEAR 0141 0116 0118 N20 E67 8440 01 19.2 7 SF 3 E 13
LEAR 0304 0304 0308 N20 E67 8440 01 19.2 4 SF 3 E 12
LEAR 0322 0326 0341 MN20 E&7 8440 01 19.3 19 SF 3 E 12
GOES 0327 0337 0342 N20 E67 8440 15 c1.3 9.6E-04
GOES 0814 0818 0822 8 c1i.2 5.0E-04
LEAR 0851 085% 0855 MN19 E62 8440 01 19. 4 SF 3 E 11
ESVTO pR51 0854 0859 N18 E64 8440 01 19.2 & SF 3 E 13
LEAR 0857 0858 0905 N19 EGO B44D 01 18.9 8 SF 3 E &7
EGDES 0904 0910 0916 S25 E67 8439 12 SFC 2.8 1.7e-03
SVTO 0906 0906 0924 $25 E67 843% 01 19.6 18 SF 3 E 14 F
SVTO 0927 0936 0939 N17 E64 8440 01 19.2 12 SF 3 E 13
SVTO 0955 1015 1117 N18 E&4 8440 01 19.3 82 SN 3 E 86
GOES 1007 1020 1033 N18 E&4 26 M 3.0 3.0E-02
SVTO 1120 1120 1135 N17 E62 8440 01 19.2 15 SF 3 E 14
RANY 1218 1225 1233 N20 E63 B440 01 19.3 15  SF 3 E 17
SVTO 1221 1323 1359 N17 E61 8440 01 19.2 38  &F 3 E 18
RAMY 1322 1323 1332 N19 E61 8440 01 19.2 10 SF 3 E 15
I:GOES 1345 1349 1358 N20 E&2 8440 13 sFC 1.7 1.2€-03
RAMY 1348 1353 1359 N20 E62 B440 01 19.3 11 5F 3 E 10
GOES 1405 1410 1413 N19 E61 8 SFC 2.4 9.0E-04
RAMY 1408 1412 1452 N19 E61 B440 01 19.2 44  SF 3 E 25
HOLL 1522 1522 1528 &S24 E58 B439 01 19.1% 6 SF 3 E 54
GOES 1536 1539 1543 7 ¢ 1.1 4.0E-04
—GOES 1554 1558 1623 S22 53 8439 29 SFC2.3 3.0E-03
-RAMY 1556 15580 1602 $22 E53 8439 01 18.7 6 SF 3 E 52
HoLL 1556 1558 1603 S22 ES3 8439 01 18.7 7 SF 3 E 93
EHOLL 1634 1637 1646 Ni9 E62 8440 01 19.4 12 SF 3 E 40
RAMY 1634 1639 1645 N19 ES59 8440 01 19.2 11 SF 3 E 19
—GOES 1651 1656 1702 N19 E63 B440 11 SFC 1.3 7.9E-04
KoL L 1652 1656 1703 N19 E63 8440 01 19.5 11 SF 3 E 23
L-RAMY 1653 1655 1702 N19 E60 8440 01 19.3 ¢ SF 3 E 15
RAMY 1751 1751 1757 sS21 E52 8439 01 18.7 6 SF I E 14
~GOES 1855 1903 1914 N18 E57 19 SN M 1.4 1.0E-02
-RAMY 1858 1900 1953 N20 E57 8440 01 19.2 55 W 3 E 114
L-HOLL 1859 1902 1936 Ni3 ES57 8440 01 19.1 37 SN 3 E 98 F
RAMY 2021 2024 2029 N18 ESB 8440 01 19.3 8 SF 3 E 12
HOLL 2037 2038 2042 S24 ES4 8439 01 19.0 5 SF 3 E 21
EGDES 2127 2130 2132 N20 E58 8440 5 SFC 1.4 3.5E-04
HOLL 2129 2131 2136 N20 ES8 8440 01 19.3 7 SF 3 E 23
HOLL 2241 2242 2248 N19 ES57 B440 01 192.3 7 SF 3 E 16
EGGES 2316 2324 2328 N19 ES7 B440 12 SFC 2.6 1.5£-03
HOLL 2317 2324 2334 N19 ES57 8440 01 19.3 17 SF 3 E 46
GOES 15 0040 Q046 0050 10 c 1.2 6.0E-04
EGOES 0136 0142 0149 N19 E56 8440 13 sFcC 2.1 1.26-03
LEAR 0138 0140 0157 N19 E56 8440 01 19.3 19 SF 4 E 33 E
GOES 0208 0224 0231 N19 E57 B440 23 SFC 2.2 2.2E-03
LEAR 0209 0212 0215 N19 ES7 8440 01 19.4 6 SF 4 E 16
LEAR 0228 0236 0245 N19 ES54 8440 01 19.2 17  SF 4 E 49
I:GDES 0257 0302 0305 N19 ES6 8440 8 sFt2.v 9.7E-04
LEAR 0259 0300 0311 N19 ES56 8440 01 19.4 12  SF 4 E 4 E
GOES 0402 0420 0427 25 cC 1.4 2.,0E-03
EGGES 0459 0504 0510 N1%9 E53 B440 11 sFC 1.5 8.5E-04
LEAR 0502 0502 Q507 N19 ES3 8440 01 19.2 5 SF 4 E 24 E
GOES 0525 0537 0542 N19 ES3 8440 17 SF C 2.2 1.8E-03
LEAR 0527 0529 05500 N19 E53 8440 01 19.3 23D SF 4 E 40 E
GOES 0602 0609 0612 10 C 6.4 1.9€-03
GOES 0632 0721 0742 N20 E53 8440 70 1F H 1.3 3.9E-02
ELEAR 0707 0712 0738 MN20 E53 8440 01 19.3 31 1F 4 E 121 E
SVTO 0715 0717 0729 N20 E54 B440 01 19.4 14 SF 3 E 29
EGOES 0841 0B44 0B46 N21 EST B440 5 SFC 1.8 & AE-04
VIO 0842 0852U 0BS54 N21 E51 8440 01 19.3 12  SF 3 E 15
GOES 0923 0926 0929 6 B 9.1 2.9E-04
GOES 10046 1014 1017 N19 E52 8440 13 sFC1.4 7.96-04
SVTO 1007 1607 1023 N19 E52 8440 01 19.4 16 SF 3 E 23
GOES 1040 1055 1104 N21 E49 8440 24 SF C 2.3 2.7E-03
SVTO 1041 1115 1120 N21 E49 8440 01 19.2 39 SF 3 E 26
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Jan 99
Hr S OLAR FLARTES
JANUARY 1899
NOAA/ Area Measurement
Start Max End USAF  CcHp Dur Imp Obs Time Apparent Corr
Sta bay (UT) (UT) (UTY Lat CMD Region Mo Day (Min) Opt Xray See Type (UT) (10-6 Disk) (Sq Deg) Remarks
GOES 15 1142 1145 1148 6 c1.1 3.6E-04
[RAM‘( 1213 1224 1309 W19 E51 8440 01 19.4 56 1N 3 E 105 F
GOES 1215 1224 1227 N19 E51 8440 12 C 2.1 1.1€-03
GOES 1249 1254 1259 10 1.5 7.9E-04
GOES 1305 1314 1317 S$23 ES0 8439 12 1F ¢ 3.7 1.5E-03
RAMY 1306 1314 1340 $23 ESO 8439 01 19.4 34 1¢ 3 E 120 FH
GOES 1319 1323 1326 7 c2z.8 1.0E-03
GOES 1436 1444 1450 N20 E47 B440 4% 1B C 9.8 4.9E-03
ERAMY 1437 1441 1518 N20 E47 B440 01 19.2 41 18 3 E 157 FH
HOLL 14408 14410 1505 N18 E50 8440 01 19.4 250 18 2 E 178 F
RAMY 1520 1535 1557 N19 E49 8440 01 19.4 37  sF 3 E 15
EHDLL 1521 1537 1628 N19 E49 B&4D 01 19.4 &7 s 3 E 50
GOES 1534 1538 1541 N19 E49 8440 7 € 1.5 5.1E-04
EHOLL 1720 1724 1732 W19 E47 8440 01 19.3 12 SF 3 E .3 F
RAMY 1721 1724 1727 N19 E46 B44D 01 19.2 6 SF 3 E 17
I:GOES 1738 1743 1749 N19 E48 8440 11 SFB 9.5 5.5E-04
HOLL 1742 1744 1748 W19 E4B 8440 01 19.4 6 SF 3 E 12 F
GOES 1800 1807 1814 N21 E44 8440 14 SFC 1.9 1.3E-03
EHOLL 1803 1804 1827 N21 E44 8440 01 19.1 264  sF 3 E 28
RAMY 1805 1806 1835 N21 E44 8440 01 19.1 30  SF 3 E 21
HOLL 1828 1838 1846 N19 E47 B440 01 19.3 18 sk 3 E 24 F
[GOES 1858 1919 1924 N20 E45 8440 26 1F C 4.9 4.5E-03
HOLL 1900 1920 2043 N20 E45 8440 01 19.2 103 1F 3 E m
RAMY 1901E 1902U 1904D N19 E42 8440 01 19.0 3D SF 3 E 15
GOES 1954 2000 2007 13 c 1.9 1.2E-03
GOES 2024 2028 2035 1 €1.2 7.2E-04
[HULL 2123 2134 2237 N19 E45 8440 01 19.3 74 SF 3 E &5 F
GOES 2131 2137 2155 W19 E45 B440 24 c1.2 1.56-03
GOES 2200 2204 2209 9 cC1.4 6.4E-04
HoLL 2238 2240 2243 $24 E4S 8439 01 19.4 5 sr 3 E 18
HOLL 2322 2325 2333 N19 E45 8440 01 19.4 11 SF 3 E 13 F
GOES 2339 2343 2355 16 t 3.0 2.2E-03
LEAR 16 0031 0038 0047 N19 E44 8440 01 19.4 16 SF 2 E 33 E
GOES 0033 0034 0039 N19 E44 8440 6 c1.0 3.7E-04
LEAR 0125 0127 0129 N19 E41 B440 01 19.2 4 SF 3 E 38 E
EGDES D134 0137 0140 S24 E43 8439 6 SFC1.5 4.6E-04
LEAR 0136 0136 0139 $24 E43 8439  0f 19.4 3 SF 3 E 24
E{SOES 0155 0205 0217 N19 E43 B440 22 SFC 1.3 1.56-03
LEAR 0159 0201 0205 N19 E43 8440 01 19.4 6 SF 3 E 35
LEAR 0302 0308 0321 N19 E40 8440 01 19.2 19  sfF 3 E 25 E
GGES 0304 0308 0310 N19 E40 8440 6 c 2.8 8.0E-04
EGDES 0351 0359 0403 N19 E42 8440 12 SsFcC2.9 1.3E-03
LEAR 0357 0359 0410 N19 E42 B440 01 19.4 13 SF 5 E 25
EGOES D408 0412 0416 N19 E43 8440 8 SFcC2.5 9.9E-04
LEAR G411 0413 D418 N19 E43 8440 01 19.4 7 SF 5 E 17
GOES D453 0504 0517 24 c13 1.7E-03
GOES 0758 (805 0815 N20 E38 8440 17 SFC 1.5 1.4E-03
SVTO 0800 0BQ0 0BOB N20 E38 8440 01 19.2 8 SF 3 E 12 F
EGOES 085% 0905 0908 N19 E40 8440 9 SFC2.0 8.8E-04
SVTO 0903 Q906U 0913 NM19 E40 8440 01 19.4 10 SF 3 E 37
[GDES 0921 0925 0939 N19 E41 B440 18 S8FcC 2.2 2.1E-03
SVTO 0922 0923 0945 W19 E41 8440 01 19.5 23  sF 3 E 11
GOES 1040 1043 1047 N19 E39 8440 7 SFC23 8.BE-04
SVTD 1042 1044 1049 N19 E39 8440 01 19.4 7 SF 3 E 13
GOES 1202 1207 1210 N21 E36 8440 B8 1B M 3.6 7.6E-03
SVTO 1204 1207V 1347 N21 E36 8440 01 19.3 103 18 E 142 F
GOES 1258 1305 1325 27 C 2.6 3.9E-03
GOES 1437 1443 1445 K17 E33 8440 8 SFC4.0 1.3E-03
ERAMY 1440 1441 1448 N17 E33 8440 07 19.1 8 SF 3 E 25
SVTO 1440 1443 1452 25 E33 8439 01 19.2 12  sF 3 E 57
SVTO 1440 1444 1457 N18 E35 8440 01 19.3 17 sf 3 E 30
[:GOES 1637 1642 1645 N19 E35 8440 8 SFC2.4 7.9E-04
RAMY 1642E 1642U 1648D N19 E35 8440 01 19.4 4D SF 3 E 13
RAMY 1739 1751 1805 N1B E33 8440 01 19.2 26 SF 3 E 76 F
EHGLL 1745 1751 1759 MW17 E33 8440 01 19.2 14  sF 3 E 43
GOES 1748 1751 1753 W18 E33 8440 5 c 2.9 6.9E-04
GOES 1906 1911 1914 8 t 3.0 1.1E-03
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Hr S OLAR FLARES
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NOAAS Area Measurement
Start Max End USAF  CHMP bur Imp Obs Apparent
Sta Day (UT) (UT) (UT) Lat CMD Region Mo Day (Hin) Opt Xray See Type (UT} (10-6 Disk) (Sq Deg) Remarks
GOES 16 1950 1956 2002 12 M 1.2 4.9e-03
GOES 2023 2025 2027 4 c1.9 3.8E-04
I:GOES 2141 2147 2152 s26 E30 8439 11 sFcC2.2 1.1E-03
HOLL 2146 2146 2203 S$26 E30 8439 01 19.2 17 SF 3 E 76
GOES 2251 2255 2258 7 t 1.3 5.0E-04
GOES 2324 2334 2402 MN20 E27 8440 38 sSFC5.0 8.8BE-03
LEAR 2327 2334 2422 MN20 E27 8440 01 19.0 55 SF 3 E 85
LEAR 2337 2343 2350 S25 E29 8439 01 19.2 13 SF 3 E 15
LEAR 17 0053 0100 0107 HN20 E28 8440 01 19.2 14 SF 3 E 36
GOES 0056 0103 0105 N20 E28 8440 g c1.8 8.7E-04
LEAR 0059 D108 0112 S22 E21 8439 01 18.6 13 SF 3 E 16
EGGES 6107 0110 0113 N19 E28 8440 6 SFC3.2 8.6E-04
LEAR G108 0110 0124 N19 E28 8440 01 19.2 16 SF 3 E 70
GOES 0158 0211 0231 33 € 1.3 2.4E-03
GUES 0331 0340 0344 N20 E24 BL4O 13 SFC3.3 1.6E-03
LEAR 0334 0342 0350 N20 E24 B440 01 19.0 16 SF 3 E 45
GOES 0423 0432 0454 31 C 2.4 3.96-03
LEAR 0426 D426 0433 §21 E19 8439 01 18.6 7 SF 3 E 71 )
GOES 0520 0523 0529 K21 E25 8440 9 SFC 1.9 8.7E-04
LEAR 0522 0522 0529 N2%1 E25 8440 01 19.1 7 SF 4 E 18 F
LEAR p750 0752 0801 W19 E25 8440 01 19.2 11 SF 4 E 43
LEAR 080% 0810 0816 N20 E23 B440 01 19.1 7 SF 4 E 15
LEAR 0823 0825 0834 N19 E24 8440 01 19.2 11 SF 3 E 23
EGDES 0916 0928 0944 N20 E20 8440 28 sFC 2.3 3.3E-03
LEAR 0922 0928 0934 N20 E20 8440 01 18.9 12  SF 3 E 20
GOES 1054 ttog 111 17 C 4.9 2.2E-03
GOES 1147 1156 1204 N20 E22 8440 17 SF € 4.3 3.4E-03
RAMY 11518 11510 1224 N20 E22 8440 01 19.2 33p SF 2 E 50 F
RAMY 1344 1345 1357 NZ22 E20 8440 01 19.1 13 SF 3 E 10
GOES 1424 1509 1521 N18 E21 8440 57 SFC 1.4 3.9E-03
RAMY 1427 1440 1538 N18 E21 8440 01 19.2 71 SF 3 E 50 F
GOES 1614 1617 1622 N18 E20 8440 8 SFC2.3 8.7e-04
ERAMY 1615 1616 1637 N20 E18 8440 01 19.0 22 SF 2 E 54
HOLL 1616 1616 1630 N18 E20 8440 01 19.2 14  SF 3 E 51
RAMY 1649 1706 1724 N19 E21 8440 01 19.3 35  SF 3 E 76 F
EGOES 1658 1701 1704 S22 E13 8439 & SFC 4. 9.9E-04
RAMY 1701 1701 1709 $22 E13 8439 01 18.7 8 SF 3 E 63 H
HOLL 1706 1708 1715 N23 E26 8440 01 19.7 9 SF 3 E 17
RAMY 1733 1739 1754 S22 E12 8439 01 18,6 21 SF 3 E 12
RAMY 1802 1834 1918 N21 E18 8440 01 i9.1 76 SF 3 E 50 F
HOLL 1806 1808 1820 Ni18 E19 8440 01 19.2 14 SF 3 E 15
GOES 1829 1837 1859 8440 30 c 2.5 3.9E-03
HOEL 1831 1850 1910 N18 E18 8440 01 19.1 39 SF 3 E 36
RANY 1935 1935 1950 s22 E11 843% 01 18.7 15 SF 3 E 12
GOES 1950 1955 1957 S21 £10 8439 7 SFCS5.9 1.5-03
RAMY 1952 1954 2006 S21 E10 8439 01 18.6 14 SF 3 E 45 H
GOES 2035 2039 2041 6 c 2.0 5.4E-04
GUES 2100 2103 2105 5 1.2 3.0E-04
GUES 2110 2118 2124 $23 E17 B439 14 SFC 1.6 1.1€-03
ERAMY 2114E 21110 2114D S23 E19 8439 01 19.3 30 SF 2 E 24 F
HOLL 2111 2116 2209 S$23 E17 843% 01t 1%.2 58 SF 3 E 54
GOES 2136 2148 2151 15 c 1.4 1.1E-03
GOES 2230 2243 2250 20 c 1.4 1.5E-03
GOES 2317 2325 2327 10 ci.8 7.58-04
GOES 2338 2341 2343 S22 E10 8439 5 SFC1.3 3.4E-04
LEAR 2340 2412 2429 S22 E10 B439 01 18.7 49 SF 4 E 45
GOES 2349 2353 2359 10 ¢ 1.1 6.2E-04
GOES 18 0008 Q015 0018 10 t 5.0 1.7e-03
EGOES 0046 0050 0057 S22 E11 8439 11 SFC 1.6 8.9e-04
LEAR Q047 0050 0100 S22 E11 8439 01 18.9 13 SF 4 E 40
EGDES 0113 0116 0120 s21 E10 8439 7 SFC 1.2 4.8E-04
LEAR 0116 0117 @126 $21 E10 8439 01 18.8 10 SF 3 E 51
EGOES 0144 0147 0149 S24 E14 8439 5 SFC1.3 3.6E-04
LEAR 0145 0147 0152 524 E14 843% 01 19.1 7 SF 4 E 34
LEAR 0153 0204 0213 S22 E0B 8439 01 18.7 20 SF 4 E 32
—GOES 0226 0234 0238 S24 E13 8439 12 SF C 4.8 2.1E-03




33

Jan 99
Hr SOLAR FLARES
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NOAA/S Area Measurement
Start Max End USAF  CHP bur Imp Obs Time Apparent Corr

Sta Day (UT) (UT) (UT) Lat CMD Region Mo Day (Min) Opt Xray See Type (UT) (10-6 Disk) (Sq Deg) Remarks
L-LEAR 1B 0226 0235 0314 S24 E13 8439 01 19.1 48 SF 3 E a3
I:GOES 0310 0316 0330 N21 E14 8440 20 SFC 4.8 4.7E-03

LEAR 0312 0315 0326 W21 E14 8440 01 19.2 14 sf 3 E 48 F

LEAR 0321 0349 0403 S22 EO9 8439 01 18.8 42 1F 3 E 102 F

GOES 0346 0349 0352 $22 E09 8439 6 C5.9 1.7e-03

LEAR 0425 0432 0436 S24 E12 8439 01 19.1 11  SF 3 E 20

GOES 0429 0432 0436 S24 E12 8439 7 Cc1.8 7.1E-04

LEAR 0437 0443 0446 S22 EO9 8439 01 18.9 9 SF 3 E 12

LEAR 0455 0456 0501 $22 E08 8439 01 18.8 6 SF 3 E 3 .
EGOES 0507 0513 0516 N21 E11 8440 9 SFC4 1.56-03

LEAR 0510 0513 0533 N21 E11 8440 01 19.0 23  sF 3 E 42 F
EGOES 0526 0333 0537 S24 E12 8439 11 SFC 2.1 1.3E-03

LEAR 0527 0531 0543 s24 E12 8439 01 19.1 16 sF 3 E 3

LEAR 0558 0558 0603 s24 E11 8439 01 19.1 5 &F 3 E 12

LEAR 0605 0614 0622 $26 E11 8439 01 19.1 17 &F 3 E 15
EGDES 0633 0644 0649 $24 E11 8439 16 SN C 4.6 2,9E-03

LEAR 0635 0640 0655 S24 E11 8439 01 19.1 20 SN 3 73 FE
EGOES 0752 0804 0823 N19 E11 8440 31 1NMZ2.0 2,7e-02

LEAR 0755 0759 0827D Nt9 E11 8440 01 19.2 320 1n 3 E 199 FE

LEAR 0804 0804 0815 $24 E10 8439 01 19.1 11 sF 3 E 21

LEAR 0852 0855 0859 s24 E10 8439 01 19.1 7 SF 3 E 24
I:SVTU 0914 0935U 09510 S22 EO05 8439 01 18.8 370 SF 3 E &7 Fit

GOES 0933 0938 0942 S22 EQG5 8439 9 € 1.6 8.3E-04

GOES 1004 1009 1014 S23 EO7 8439 10 SsF g 2.5 1.2E-03
ELEAR 1006 1007 1016 S24 E09 8439 01 19.1 10 SF 2 E 29

SVTO 1007 1009 1016 S$23 E07 8439 01 19.0 9 SF 3 E 17 F

SVTO 1024E 1031U 1046D 523 E06 8439 01 18.9 220 SF 3 E 40

SVTO 1046E 10490 1114D N21 E10 8440 01 19.2 28D SF 3 E 46
I:SVTG 1056E 11040 11150 $22 EO7 B439 01 19.0 190 SF 3 E 29

GOES 1101 1104 1105 S22 EO7 843% 4 1.1 2.4E-04

SVTO 1223 13120 1405 $22 EO5 8439 01 18.9 102 SN 3 E 75 F
EGOES 1235 1241 1302 W19 E10 8440 27 SF ¢ 1.7 2.5E-03

RAMY 1236 1238 1255 N19 E10 8440 01 19.3 19 sF 3 E 37 F
EGOES 1310 1314 1323 524 E06 8439 13 SFC 4.8 3.0E-03

RAMY 1311 1312 1356 S24 E06 8439 01 19.0 45 sF 3 E 50 F
ERAMY 1331 1334 1354 N20 EO06 B440 01 19.0 23  sF 3 E 33

GOES 1332 1334 1341 N20 E06 8440 9 2.5 1.3E-03
EGOES 1412 1426 1434 $23 E02 8439 22 SFC 1.1 1.4E-03

RAMY 1425 1426 1430 §23 EO2 8439 01 18.7 5 SF 3 E 21

RAMY 1439 1440 1445 S23 E02 8439 01 18.8 6 SF 3 E 12

GOES 1505 1521 1529 24 C 1.4 1.8e-03

GOES 1604 1606 1608 4 € 3.6 6.1E-04

HOL L 1717 1719 1720 N19 E08 8439 01 19.3 3 SF 3 E 16

GOES 1808 1820 1830 522 E01 8439 22 SFC 1.4 1.6E-03
EHOLL 1811 1811 1827 522 EO1 8439 01 18.8 16 sF 3 E 45

RAMY 1811 1811 1834 322 EOT 8439 01 18.8 23  sF 3 E 46
I:GDES 1836 1839 1843 N26 W26 8442 7 SFC1.8 6.5E-04

RAMY 1838 1839 1851 N24 W28 8442 01 16.6 13 SE 3 E 25

HOLL 1840 1841 1844 N26 W26 B442 01 16.7 4 SF 3 15

GOES 1858 1907 1923 N21 EO4 8440 25 1F C 3.0 3.6E-03
ERAMY 1859 1905 1931 N21 EO4 8440 01 19.1 32 1F 3 E 105 F

HOLL 1900 1904 1928 N22 EOS 8440 01 19.2 28 sF 3 E 75

GOES 2119 2132 2148 N22 EG4 8440 29 SF C 1.4 2,3E-03
ERAMY 2120E 21220 2133D N20 EO3 8440 01 19.1 130 SF 3 E 40

HOLL 2120 2122 2133 N22 EO4 8440 01 19.2 13 sF 3 E 40 F

GOES 2238 2241 2243 5 C 2.4 5.7E-04

GOES 1% 0100 0138 0151 8439 51 L 7.6 1.2E-02

LEAR 0103 0105 0115 S21 W05 8439 01 18.7 12 s 3 E 25 F

LEAR 0112 01%4 0118 N19 W01 8440 01 19.0 6 SF 3 E 14

LEAR 0128 0129 0209 $24 EOT 8439 01 19.1 41 sF 4 E 37

LEAR 0307 0307 0309 N20 W02 B440 01 19.0 2 SF 3 E 15
EGOES 0500 0507 0513 N19 E00 8440 13 SFC 2.6 1.8E-03

LEAR 0503 0503 0518 N19 EO0 8440 01 19.2 15 &F 4 E 36

LEAR 0615 0619 0630 $21 WOS 8439 01 18.6 15 sf 4 E 27 F

LEAR 0641 0642 0645 $21 W08 8439 01 18.7 4 SF 4 E 18

LEAR 0717 0717 0724 N17 EO1 8440 01 19.4 7 SF & E 24 F
—SvVTQ 0802 0804 0821 N23 EO5 8440 01 19.7 19 s 3 E 60 FE
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NOAA/ Area Measurement
Start Max End USAF  CMP Dur Imp Obs Apparent
Sta Day (UT) (UT) <(UT) Lat CMD Region Mo Day (Min) Opt Xray See Type (UT) (10-6 Disk) (Sq Deg) Remarks
GOES 19 0802 0805 0817 N22 EO5 B44AD 15 SFC 3.3 2.5e-03
LEAR 0BO4 0804 0817 H22 EO5 8440 01 19.7 13 SF 3 E 32 FE
SVTO 0849 0859 0914 M21 W02 B440 01 19.2 25  SF 3 E 52 F
SVTO 0914 0914 0920 S271 W11 B439 01 18.5 6 SF 3 E 15
SVTO 1014 1031 1049 N19 W02 8440 01 19.3 35  SF 3 E 27 F
SVT0 1023 1024 1111 §23 W09 8439 01 18.7 4B  SF 3 E 18 F
GOES 1118 1124 1132 523 W08 8439 14 SF C 3.9 2.9e-03
SVTO 1119 1122 1200 S23 W08 8439 01 18.8 41 SF 3 E 45 F
SVTO 1127 1138 1149 N21 W03 8440 01 19.2 22 SF 3 E 16 F
GOES 1406 1411 1418 S22 W13 8439 14 SF C 2.9 1.9E-03
RAMY 1408 1409 14250 $22 W13 8439 01 18.6 17D SF 3 E 41
ERAMY 1456 1510 1521 8§23 W13 8439 01 18.6 25 5F 3 E 47 F
GUES 1503 1510 1516 8523 W13 8439 13 c2.5 1.7e-03
RAMY 1536 1536 1540 N18 E25 01 21.5 4 SF 3 E 15
ERAMY 1605 1610 1619 S24 W06 8439 01 19.2 14  SF R 25
HOLL 1610E 1610 1618 S24 W06 8439 01 19.2 8> SF 3 E 31 F
HOLL 1620 1630 1641 $23 W10 8439 01 18.9 12 SF 3 E 16 F
RAMY 1629 1649 1658 S23 W06 8439 01 19.2 29  SF 3 E &4 F
KoLl 1667 1657 1701 S23 W09 B439 01 19.0 14  SF 3 E 26 F
ERAMY 1719 1725 1740 S21 Wi4 8439 01 18.6 21 SF 3 E 30
HOLL 1723 1725 1739 S25 W06 8439 01 19.2 16 SF 3 E 21 F
HOLL 2019 2029 2045 $23 W14 8439 0t 18.8 26 SF I E 34 F
GOES 2022 2027 2033 S23 W14 8439 i c 2.8 1.5E-03
GOES 2241 2247 2252 11 C 3.5 1.6E-03
LEAR 2349 2350 N20 W12 8440 01 19.1 11 SF 4 E 15 E
GOES 20 0147 0151 0157 10 € 1.4 7.3E-04
GOES 0203 0207 0210 7 t 2.0 7.0E-04
GOES 0732 0743 0759 27 c 2.2 3.0E-03
SVTO 0945 0946 0952 S23 W21 8439 01 18.8 7 SF 3 E 34
RAMY 11376 11380 1141 s24 W21 8439 01 18.9 4D SF 2 E 16
GOES 1241 1250 1307 N21 W21 8440 26 SFC 2.1 2.7e-03
ERAMY 1246 1251 1301 N21 W21 8440 9071 18.9 15 SF 3 E 29
SVTQ 1249 1250 1300 N21 W21 8440 01 8.9 11 SF 3 E 23 F
RAMY 1416 1428 1501 S22 W26 8439 01 18.6 45 SF 3 E 42
GOES 1419 1433 1459 8439 40 t 2.0 4 ,1E-03
HOLL 1457 1457 1459 S23 W26 8439 01 18.6 2 SF 3 E 21
RAMY 1545 1546 1554 S§16 ES2 B443 01 24.6 9 S5F 4 E 10
GOES 1906 2004 2100 114 M 5.2 2.5E-01
HOEL 2123 2124 2133 $24 W25 8439 01 18.9 10 SF 3 E 40
LEAR 21 0110E 0115 0131D $24 W25 8439 01 19.1 210 SF 2 E 66
GOES U424 D446 0506 N19 W26 8440 42 SF C 5.1 1.26-02
LEAR 0459 0459 0505 N19 W26 8440 01 19.2 6 SF 3 E 32
SVTO 0906 0912 0915 N23 W58 844z 01 16.9 9 SF 3 E N
SVTO 1224 1225 1227 N20 EO5 8444 01 21.9 3 SF 3 E 12
RAMY 1230 1231 1243 N24 E54 01 25.7 13 SF 3 E 23 F
RAMY 242 1246 1251 S25 W37 8439 01 18.7 9 SF 3 E 10
RAMY 1304 1305 1311 N24 W61 8442 01 16.8 7 SF 3 E 10
ERAH‘{ 1652 1653 1658 S24 W40 B439 01 18.6 & SF 3 E 16
HOLL 1654 1654 1657 S24 W40 8439 01 18.6 3 SF 3 E 24
RAMY 1832 1832 1836 S25 W39 843% 01 18.7 4 SF 3 E 13
RAMY 1837 1837 1842 N17 W32 8440 01 19.3 5 SF 3 E 20 F
RAMY 2026 2027 2031 sS24 W42 8439 01 18.6 5 SF 3 E 19
EGDES 22 0220 0228 0236 N19 W02 16 SF C 5.3 4.26-03
LEAR 0221 0228 0249 Ni9 W02 01 2.9 28 SF 3 E 39
I:GCIES 0536 0539 0545 $23 W45 8439 9 SFC 3.1 1.5€E-03
LEAR 0537 0539 0548 $23 W45 8439 01 18.8 11 SF 3 E 24
LEAR 0625 0627 0636 N20 W41 8440 01 19.1 11 SF 3 E 32
LEAR 0641 0647 0645 N20 W40 8440 01 19.2 4 SF 3 E 14
GOES 0701 0705 0710 9 c 2.7 1.26-03
LEAR 0821 0821 0824 N20 Wa2 B440 01 19.1 3 SF 3 E 37
LEAR 0844 0847 0851 N20 W42 8440 01 19.1 7 SF 3 E 21
LEAR 0857 0859 0901 N20 W42 B440 01 19.2 4 SF 3 E 17
EGOES 0914 0919 0925 N19 W13 11 SFC 3.5 2.0E-03
LEAR 0916 0922 0926 N19 W13 01 21.4 10 SF 3 E 30
LEAR 0941 0941 0950 S26 W53 8439 01 18.3 9 SF 3 E 13
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NOAA/ Area Measurement
Start Max End USAF  CMP Dur Imp Obs Time Apparent Corr

Sta Day (UT) (UT) (UT) Lat CMD Region Mo Day (Mim) Opt Xray See Type (UT) (10-6 Disk) (Sq Deg) Remarks
[:SVTO 22 0957 0959 1006 N21 W42 8440 01 19.2 g sF 3 E 12

LEAR 0958 0958 1003 N20 W43 B440 01 19.1 5 sF 3 E 22

SVTO 1047 1050 1052 N25 W77 8442 01 16.5 5 SF 3 E 10

SVTO 1059 1059 1101 S22 W45 8439 01 19.0 2 SF 3 E 19 F
{:RAMY T23E 11250 11450 N22 W67 8442 01 17.3 22D SF 2 E 8¢9 H

SVTO 1123 1126 1126 N24 W74 8442 01 16.7 3 SF 3 E 23

SVTO 1126 1126 1128 N21 W42 8440 01 19.2 2 SF 3 E 13

RAMY 1232 1233 1234 S26 W53 B439 01 18.4 2 SF 3 E 10

RAMY 1239 1240 1247 $26 W52 8439 01 18.5 8 SF 3 E 17

RAMY 1258 1300 1314 S24 W49 8439 01 18.7 16 SF 3 E 28 FH

GOES 1325 1331 1338 s24 W50 13 1 cC5h.3 3.4E-03
{ERAMY 1327 1330 1355 s§24 WS0 843% Ot 18.7 28 1N 3 E 110 F

SVTO 1330E 1336U 14000 S23 WSt 8439 01 18.6 30D SF 3 E 55

RAMY 1411 1413 1442 N22 W75 B442 01 16.8 31 sF 3 E 39

RAMY 1413 1419 1427 N16 W42 8440 01 19.4 14  sF 3 & 31

RAMY 1417 1421 1433 S26 W54 8439 01 18.4 16 SF 3 E 42 F
{:HGLL 1510 1518 1546 $24 W50 843% 01 18.8 36 SF 2 E 31 F

RAMY 1513 1513 1515 $24 WS3 8439 01 18.5 2 SF 3 E 13

HOLL 1547 1602 1636 S25 W53 8439 01 18.5 49 sF 3 E 37
[jHOLL 1638 1651 1655 S25 W54 8439 01 18.5 17 SF 3 E 17

RAMY 1646 1646 1648 S24 WS5 8439 01 18.4 2 SF 3 E 13 F

GOES 1705 1724 1736 N19 W44 31 SFM 1.4 1.5e-02
{:RAMY 1708 1708 1716 N19 Wi4 8440 01 19.3 8 sF 3 E 19

HOLL 1708 1711 1716 N20 W44 8440 01 19.3 & SF 3 E 35
[:RAMY 1719 1724 1759 N23 W78 8442 01 16.7 40  SF 3 E 45 H

HOLL 1719 1726 1740 N24 WB1 8442 01 16.5 21 sF 3 E 23

RAMY 1822 1824 1828 N20 W45 B44D 01 19.3 6 SF 3 E 15

GOES 2050 2054 2057 N19 W18 8447 7 SFC1.7 6.6E-D4
{ERAMY 2050 2054 2107D N18 W19 8447 01 21.4 17D SF 3 E 40

HoLE 2052 2052 2100 N19 Wi8 8447 01 21.5 8 sF 3 E 25

HotL 2213 2213 2218 524 W56 B439 01 18.6 5 SF 3 E 12

HOLL 2300 23071 2306 S$24 W56 8439 01 18.6 6 SF 3 E 12 F

HOLL 2309 2310 2312 N22 W49 8440 01 19.2 3 SF 3 E 22

GOES 2325 2328 2332 S22 W59 8439 7 SFC 2.1 7.7E-04
EEHOLL 2329 2330 2334 S22 W59 8439 01 1B.4 5 SF 3 E 24

LEAR 2329 2330 2334 S25 WAB 8439 01 19.2 5 sF 2 E 23

GOES 2344 2349 2351 8440 7 C 4.5 1.2E-03

HOLL 2347 2348 2352 S22 W56 8439 01 18.7 5 SF 3 E 17

LEAR 2347 2350 2353 N20 W50 8440 01 19.2 6 SF 2 E 24

HOLL 2347 2350 2353 N21 VA8 8440 D1 19.3 6 SF 3 E 21
[:GGES 23 0114 0119 0122 $25 W56 B43% 8 SFC2.9 1.1E-03

LEAR 0117 0117 0126 $25 W56 8439 01 18.7 9 SF 3 E 32
[:GOES 0441 0444 0447 25 W58 B43D 6 SFC 1.3 4.2E-04

LEAR 0443 0443 D448 S25 W58 B439 01 18.7 5 SF 4 E 17
[:GOES 0935 0940 0945 S23 Ws1 8439 10 SFC 1.4 7.4E-04

SVTO G939 0941 0947 S23 Wwé1 8439 01 18.7 8 SF 3 E 1
[:GGES 1104 1108 1113 $24 WE5 B843% 9 SFC1.1 5.7E-04

SVTO 1107 1111 1119 $24 W65 8439 01 18.4 12  SF 3 E 12

$VTO 1202 1203 1207 S$24 W63 8439 01 18.6 5 SF 3 E 28 H

SVT0 1323 1325 1331 S24 W63 8439 01 18.7 8 SF 3 E 13
[:RAMY 1327 1330 1419 N1B W27 8447 61 21.5 52 SF 3 E 50 FH

SVIo 1327 1346 1417 W18 W27 8447 1 21.5 50 SF 3 E 50 H

GOES 1339 1351 1400 S24 W64 21 sFC 2.2 2.1E-03

SVTO 1340 1351 1432 S24 W64 8439 01 18.6 52 SF 3 E 31

GOES 1501 1504 1508 7 c 1.8 6.6E-04

HOLL 1506 1513 1522 $24 W69 8439 01 18.3 16 1f 3 E 163

GOES 1509 1514 1517  $24 W70 8439 8 1MWC5.6 1.7e-03

RAMY 1510 1515 15271 S24 W70 843% 1 18.2 11 1 3 E 141

SVTO 1514E 1514U 1517D S24 W68 8439 01 18.4 3 sF i E 23

GOES 1530 1541 1544 524 W65 8439 1% SFC5.6 2,8E-03

HOLL 1532 1533 1546 $24 W65 8439 01 18.6 14  SF 3 E 59

RAMY 1621 1624 1702 S24 W67 8439 01 18.5 41 sF 3 E 63

GOES 1733 1737 1740 S24 W71 B439 7 1FC3.4 9. 1E-04
EEHOLL 1734 1737 1741 824 W71 8439 01 18.2 7 IF 3 E 109 F

RAMY 1736 1737 1744 S24 W72 8439 01 18.2 8 IF 3 E 136

GOES 1808 1812 1817 9 1.6 7.3E-04

HOLL 1834 1835 1842 S24 W7D B439 01 18.4 8 sF 3 E 47
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NOAA/ Area Measurement
Start Max End USAF  CHMP pur Imp Obs Apparent
Sta Day (UT) (UT) (UT) Lat CMD Region Mo Day (Min) Opt Xray See Type (UT) (10-6 Disk) (Sq Deg) Remarks
RAMY 23 1B48E 1852 1900 N20 W28 8447 01 21.6 120 SF 3 E 32
GOES 1912 1916 1921 9 t 2.3 9.3e-04
RAMY 2050 2050 21050 S24 W73 B43% 01 18.2 15D SF 3 E 23
GOES 212z 2127 2135 13 c2.8 1.6E-03
HOLL 2227 2228 2234 S23 Wr2 8439 01 18.4 7 SF 3 E 28
{EAR 2346 2354 2359 s$23 W75 8439 01 18.2 13 SF 4 E 87
EHOLL 2346 2354 2402 S22 W71 8439 01 18.5 16 1F 3 E 156
GOES 2347 2353 2355 S23 Wr5 8439 8 € 3.6 1.5e-03
GOES 24 0455 0501 0509 14 C 4.3 2.9E-03
GOES 0812 0820 0825 HN19 W32 8444 13 SF C 5.5 2.9E-03
ESVTO 0815 0819 0849 N20 W31 8444 01 22.0 34 SF 3 E 42 F
L EAR 0816 0819 0831 N19 W32 8444 01 21.9 15 SF 3 E &4 E
SVTO 1106 11210 12050 N21 W30 8444 01 22.2 590 SF 3 E &7 F
GOES 1221 1237 1250 8439 29 c 2.0 3.1-03
SVTO 1230 1231 1235 N21 W69 8440 01 19.2 5 SF 3 E 20
RAMY 1234 1237 1244 S24 W75 8439 01 18,7 10 SF 3 E 14
SVTO 1235 1237 1247 525 W6B 8439 01 19.2 12 SF 3 E 12
RAMY 1523 1524 1529 N21 W71 8440 01 19.2 & SF 3 E 22
RAMY 1528 1539 1601 N20 W35 8444 01 22.0 33  SF 3 E 17
GOES 1555 1712 1920 205 3.9 3.5E-Q2
RAMY 1650 1650 1712 $29 W84 8439 01 18.1 22 SF 3 E 32
RAMY 1810 1812 1820 NM20 W33 8444 01 22.2 10 SF 3 E 37
RAMY 1909 1911 1924 N20 W38 8444 01 21.9 15 SF 3 E 13
RAMY 2026 2028 2035 MN19 W43 8447 01 21.6 9 SF 3 E 24
RAMY 2102 2103 2109 N20 W40 8444 01 21.8 7 SF 3 E 20
RAMY 2109 2110 2115 N14 E22 B44é 01 26.5 6 SF 3 F 23
GDES 25 0001 0012 0045 N21 W37 8444 44 SF C 3.1 7.56-03
LEAR 0003 0013 0034 N21 W37 8444 01 22.2 31 SF 3 E 82
GOES 0052 0056 0058 N20 W&3 6 SN M2.6 4.8E-03
LEAR 0055 0056 0102 N20 W43 8444 01 21.7 7 SN 3 E 42
GOES 0517 0527 0542 25 € 5.6 6.0E-03
[:GOES 1402 1407 1409 N20 W50 7 SFC 8.0 1.3e-03
RAMY 1406 1408 1414 N20 W50 8444 01 21.8 8 sf 3 E 27
GOES 1618 1646 1710 52 c3.5 8.2E-03
RAMY 1624E 16240 1631 N18 W54 8447 01 21.6 7 SF 3 E 25
GOES 1903 1906 1910 7 B 9.6 3.7€-04
GOES 26 0406 0415 0432 26 c 2.2 3.1E-03
GOES 1040 1121 1156 76 C 5.4 1.6€E-02
SVTO 1436 1436 1439 N19 W73 B&4T 01 21.0 3 SF 3 E 15
GOES 1836 1844 1854 N19 Wr0 B447 18 WNC7.9 5.3£-03
RAMY 1908 1909 1927 N27 EOT 01 26.9 19 SF 3 E 56 F
GODES 27 0115 07121 0126 1" 1. 5.6E-04
[:RAMY 1625 1649 1814 Nz24 Wié 01 26.4 109 ©2F 3 E 297 Ur
GOES 1633 1854 1711 N24 Wb 38 € 3.9 6.8E-03
GOES 2340 2448 2600 140 c 1.1 T7.7E-03
GOES 28 1001 1004 1008 7 B 4.8 1.7e-04
GOES 1045 1048 1050 5 B 4.3 1.0E-C4
GOES 1149 1153 1156 7 B 4.5 1.7E-04
GOES 1232 1237 1242 10 B 8.8 3.6E-04
RAMY 1309 1309 1319 S16 W28 8448 01 26.4 10  SF 3 E 15
RAMY 1553 1553 1600 N26 W44 B449 01 25.2 7 S&F 3 E 15
RAMY 29 1206 1212 1234 N15 W39 8446 01 26,5 28  SF 3 E 32
RAMY 1334 1438 1446 N16 W41 8446 01 26.4 72 SF 3 E 23
GOES 1441 1454 1504 23 1.2 1.38-03
LEAR 30 0501 0504 0508 N16 WS0 8446 01 26.4 7 SF 3 E 21
GOES 1046 1049 1052 & B 4.7 1.5E-04
GOES 31 D044 0047 0049 5 B 5.6 1.5E-04
GOES 0709 0712 0715 N23 W78 8449 6 SFBY.8 2.5E-04
LEAR 0711 0712 0715 N23 W78 8449 01 25.3 4 SF 3 E 36
GOES 1140 1143 1145 5 B 5.8 1.5E-04
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Hx S OLAR FLARTES
JANUARY 1999
NOAA/ Area Measurement
Start Max End USAF  CHMP bur Imp Obs Time Apparent Corr
Sta Day (UT) (UT) (UT} Lat CMD Region Mo Day (Min) Opt Xray See Type (UT) (10-6 Disk) (Sq Deg) Remarks
GOES 31 1150 1205 1219 29 B 8.8 1.2E-03
GOES 1341 1344 1349 8 B 7.3 3.2E-04
GOES 1625 1628 1630 5 B 4.4 1.1E-04
GOES 1713 1717 1721 8 B 5.8 2.3E-04
[:GUES 1938 1942 1945 N19 W66 B44h 7 SFBT.0 2.2E-04

RAMY 1941 1943 1948 N19 W66 8446 01 26.8 7 SF 3 E 24
GOES 2043 2048 2053 10 B 5.9 3.0E-04
"Remarks"
A = Eruptive prominence whose base is less than 0 = Observations have been made in the H and K

90 degrees from central meridian. lines of Ca II.
B = Probably the end of a more important flare. P = Flare shows Belium D3 in emission.
€ = Invisible 10 minutes before. @ = Flare shows Balmer continuum in emission.
D = Brilliant point. R = Marked asymmetry in H-alpha line suggests
E = Two or more brilliant points. ejection of high-velocity material.
F = Several eruptive centers. $ = Brightness follows disappearance of filament
G = No visible spots in the neighborhood. in same position.
H = Flare accompanied by high-speed dark filament. T = Region active all day.
I = Active region very extended. U = Tuwo bright branches, parallel or converging.
J = Distinct variations of plage intensity before V = Occurrence of an explosive phase; important,

or after the flare, expansion within roughly 1 minute that often
K = Several intensity maxima. includes a significant intensity increase.
L = Existing filaments show signs of sudden W = Great increase in area after time of maximum

activity. intensity.
M = White-light flare. X = Unusually wide H-alpha line.
N = Continuous spectrum shows effects of Y = System of loop-type prominences.

polarization. Z = Major sunspot umbra covered by flare.

Cbservation Type: C=Cinematographic, E=Electronic, P=Photographic, V=Visual

NOTE: Beginning July 1997, the times of all GOES X-ray events are noW included in this table.
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Jan 99 SOLAR RADIO EMISSION
Selected Fixed Frequency Events

JANUARY 1999

Time of Flux Density
Start Maximum puration Peak Mean

Day Freq Sta Type Uty Uiy {Min) (10 -22 W/m 2 Hz) Int Remarks
01 8800 LEAR 4 S/F  0025.0 0027.0 3,0 110.0 QL=4 ST=3 TYP=3
800 PALE 4 S/F 0025.0 0027.0 3.0 110.0 QL=4 ST=2 TYP=3
03 [:2695 SVTO & S$/F 1450.0 1459.0 10.0 39.0 QL=2 §T=2 TYP=3
2695 SGMR 8 s 1457.0 1457.0 2.0 40.0 aL=4 §T=2 TYP=3
06 2695 LEAR 4 S/F 0000.0 0002.0 6.0 59.0 Ql=4 ST=2 TYP=3
800 PALE 4 S/F 0001.0 0002.0 5.0 36.0 QL=4 ST=2 TYP=3
26%5 PALE 4 S/F  2359.0 2402.0 7.0 70.0 QL=4 ST=2 TYP=3
800 LEAR 4 S/F 235%9.0 2403.0 10.0 56.0 Ql=4 ST=2 TYP=3
14 2695 LEAR 4 §/F 1013.0 1016.90 4.0 36.0 QL=4 ST=2 TYP=3
{58800 SVTO 8 s 1013.0 1013.0 1.0 27.0 @lL=4 ST=2 TYP=3
2695 SVTOD 4 s/ 1013.0 1014.0 4,0 32.0 QlL=4 ST=2 TYP=3
2695 SGMR 8 s 1858.0 i900.0 2.0 35.0 QL=2 sT=2 TYP=3
8800 SGMR 4 S/F  1838.0 1900.0 4.0 69.0 QL=2 $T=2 TYP=3
800 PALE 4 S/F 1859.0 1900.0 3.0 60.0 QL=4 ST=2 TYP=3
2695 PALE 4 $/F 1859.0 1900.0 3.0 39.0 aL=4 S$T=2 TYP=3
15 8800 SVTO 8 s 1220.9 1220.0 1.0 6.0 QlL=4 5T=2 TYP=3
8800 svTO & S/F  1430.0 1441.0 1.0 61.0 QL=4 $§T=2 TYP=3
800 SVTO 8 s 1439.0 1441.0 2.0 61.0 QL=4 ST=3 TYP=3
8800 SGMR 8 8§ 1835.0 1835.0 1.0 59.0 Q=2 ST=3 TYP=3
i6 {:8800 SVTo 4 S/F  1204.0 1206.0 3.0 410.0 Gl=4 $T=2 TYP=3
2695 SVIO g s 1206.¢ 1206.0 U 38.0 QL=4 $T=2 TYP=3
2695 PALE 8 s 1954.0 1955.0 1.0 45.0 QL=4 $T=2 TYP=3
{52800 PALE 8§ s 1954.0 1955.0 1.0 34.0 QL=4 ST=2 TYP=3
800 SGMR 8 s 1954.0 1955.0¢ 1.0 33.0 Ql=4 ST=2 TYP=3
17 2695 LEAR 8 s 0425.0 0426.0 1.0 33.0 Ql.=4 ST=2 TYP=3
18 8800 LEAR 8 s 0014.90 0015.0 2.0 1.0 aL=4 $T=2 TYP=3
2695 LEAR 8 s 0015.0 0015.0 1.0 47.0 aL=4 S8T=2 TYP=3
2695 PALE 8 s 0015.0 0015.0 1.0 49.0 QL=4 ST=2 TYP=3
800 PALE 8 s 0015.0 0015.0 2.0 44.0 QL=4 ST=2 TYP=3
8800 LEAR 4 S/F 0755.0 0756.0 4.0 220.0 aL=4 ST=2 TYP=3
2695 SVTO 4 8/F 0755.0 0756.0 6.0 120.0 QL=4 $T=2 TYP=3
8800 SVIO 4 $/F 0755.0 0756.0 11.0 210.0 QL=4 ST=2 TYP=3
2695 LEAR 4 S/F 0756.0 0756.0 4.0 92.0 QL=4 ST=2 TYP=3
2695 SGMR 8 s 1312.0 1312.0 2.0 11.0 aL=4 sT=2 TYP=3
800 SGMR 4 S/F  1312.0 1312.0 5.0 18.0 aL=4 ST=2 TYP=3
EBBU{) PALE 8 s 1837.0 1838.0 1.0 34.0 QlL=4 8T=2 TYP=3
8800 SGMR 8 s 1837.0 1838.0 2.0 41.0 QL=4 ST=2 TYP=3
1% 2695 LEAR 8 8§ 0803.0 0803.0 2.0 24.0 QL=4 ST=2 TYP=3
20 5:2695 $GMR 20 GRF  1909.0 1920.0 80.0 230.0 QL=2 §T=2 TYP=2
2695 PALE 20 GRF  1909.0 1920.0 141.9 230.0 QL=4 ST=2 TYP=2
8800 PALE 8 s 1911.0 i912.0 1.0 33.0 QL=4 ST=2 TYP=3
8800 sGMR 20 GRF  1913.0 2001.0 73.0 47.0 QL=2 $T=2 TYP=2
22 3800 SGMR 8 s 1707.0 1707.0 2.0 346.0 QL=4 ST=2 TYP=3
[:2695 SGMR 4L S/F  1716.0 1717.0 5.0 70.0 aL=4 ST=2 TYP=3
880G0 SGMR & S/F 1770 1717.0 5.0 100.0 QL=4 ST=2 TYP=3
8800 SGMR 4 S/F 1729.0 1730.0 9.0 21.0 QL=4 ST=2 TYP=3
23 8800 SGMR 4 S/F  1532.0 1533.0 4.0 43.0 QL=4 §T=2 TYP=3
8800 SGMR 8 s 1915.0 1915.0 1.0 24.0 QL=4 ST=2 TYP=3
25 2695 LEAR 8 8 0054.0 0055.0 1.0 93.0 QlL=4 $T=2 TYP=3
26 [:8800 SGMR 4 S/F  1840.0 1841.0 3.0 160.0 QL=4 ST=2 TYP=3
2695 SGMR 8 s 1841.0 1841.0 1.0 44.0 QL=4 ST=2 TYP=3




Stanford Mean Solar Magnetic Field (Microtesia)

"Sun-As-A-Star”
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GOES Daily Electron Fluence
Feb 98 - Jan 99
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1E+04 . . . .
Feb 98 Mar Apr May Jun Jul Auy Sep Oct Nov Dec Jan 99 Feb

Day [Feb 98 Mar Apr May Jun Jui Aug Sep Oct Nov Dec Jan 99
1 14E+06 1.3E+06 1.7E+08 7.6E+08 7.8E+07 Q.6E+06 8.1E+05 7.4E+Q7 3.0E+07 6.6E+07 3.1E+06 8.3E+06
2 [11E+06 2.3E+07 1.7E+08 1.6E+07 3.0E+07 2.4E+05 1.0E+06 7.4E+07 4.8E+07 5.1E+07 3.9E+06 5.0E+06
3 [1.2B+06 3.3E+07 6.2E+07 1.1E+07 1.6E+07 28E+05 1.1E+06 6.8E+07 7.0E+07 2.3E+07 5.4E+06 6.5E+08
4 |46E+06 1.3E+07 7.3E+06 4.5E+06 2.8E+07 14E+07 1.2E+06 17E+08 1.5E+08 21E+07 4.9E+06 1.2E+06
5 6.6E+06 4.9E+05 3,0E+05 5.7E+08 1.4E+07 2.0E+06 29E+06 2.4E+08 2.1E+Di 1_.4 +0 5 07’ .2.7E+06

SE+06
3.9E+06
8 [28E+06
9 |a.3E+05

11 [69E+08
12 |7.6E+07
13 |2.1E+08
14 |2.7E+08
15 [8.5E+07

16 [7.4E+07
17 |2.7E+07
18 3.3E+06
19 |(6.2E+08
20 [1.8E+07

4.3E+07
3.8E+07
1.2E+07
2.0

26 |2.26+07
27 |1.7E+07
28 l97E+05
29
30
31

5.2E+05

6.3E+05
4.5E+05
21E+05

1.8E+08
4.4E+08
8.5E+08
1.3E+08
6.7E+07

B.1E+07
3.7E+Q7
1.0E+08
1.4E+08
3.8E+07

6.6E+06
21E+07
1.7E+07

2.3E+06
3.5E+06
2.3E+06
2.2E+07
8.3E+07
1.3E+08

4.9£+05
6.7E+05
5.3E+05
8.5E+05

1.4E+06
1.8E+07
21AE+07
4.4E+07
4.2E+07

2.3E+07
3.9E+06
2.4E+06
3.2E+08
1.0E+06

1.4E+04
6.3E+05
5.3E+05
2.2E+06
8E+

1.3E+08
3.8E+08
4.9E+08
6.9E+08
2.7E+08

6.4E+08
1.1E+02
2.5E+08
3.6E+08

1.8E+08
2.3E+08
2.7E+(08
3.2E+08

8.5E+07
4.2E+Q7
5.8E+07
5.3E+07
4.89E+07

3.2E+07
4.0E+07
1.8E+07
1.1E+07
406

1.2E+07
4,8E+06
4.9E+06
6.5E+06
2.0E+07
41E+07

39E+08

456406
1.1E+07
2.0E+08
3.5£+08
E+08
2.1E+40
1.2E+07
9.0E+06
2.6E+06
7.5E+0

2.7E+05
9.6E+05
1.3E+06
3.7E+05
4.2E+05

1.0E+07
21E+07
5.2E+06
2.7E+06
1.2E+06
2.4E+06
4.6E+06
6.0E+06
1.0E+07
1.2E+07

6.5E+06
1.3E+07
2.0E+07
1.0E+07
2.3E+06

3.8E+06
4.2E+06
3.8E+06

6.6E+06
1.3E+08
2.3E+08
1.7E+08
1.3E+08

4.0E+07
3.0E+06
21E+07
4.1E+08
8.5E+08

1.2E+09

4.9E+08
2.2E+08
3.8E+06
4.4E+06
1.1E+06

2E+06

2.3E+05

9.5E+05

1.8E+07
4.2E+Q7
2.5E+07

146407

4.6E+06
7.5E+08
7.2E+06
+0

3.2E+06
3.0E+06
2.9E+06
3.6E+06
2.2E+05

3.5E+05
2.7E+05
2.5E+06
2.6E+07
3AE+07
3.0E+07
1.7E+07
4.4E+08
4.26+08
4.9E+08
2.7E+08

2.6E+07
4.8E+07
4.9E+06
1.9E+06
1.8E+08

2.7E+08
2.2E+07
5.8E+07
9.0E+07
B.SE+07

2.3E+06
27E+06
9.9E+06
8.0E+086
1.8E+07

1.6E+08
1.0E+08
9,1E+07
4.3E+07

2.8E+06
3.4E+06
7.6E+06

8.9E+06
J.5E+06
5.0E+05
9.0E+05
4.5E+06

1.4E+06
2.5E+06
5.6E+06
8.7E+06
5.2E+07

1.2E+08
2.4E+08
2.7E+08
3.3E+08

41E+06

9.2E+07

1.7E+08

B.2E+07

1.7E+08
1.6E+08
1.0E+08
1.0E+08

3.1E+07
4.7E+06
4.0E+06
3.4E+06
1.5E+07

2.3E+08
4.2E+08
7.8E+08
7.4E+08
3.0E+08

4.4E+08
31E+07
6.1E+07
B.9E+07
7.2E+07

4.5E+07
1.2E+08
1.5E+07
1.26+07
226407
2.0E+07
6.4E+07
7.0E+07
3.7E+07
1.2E40

2.2E+06
5.1E+08
1.8E+07
1.2E+07
7.5E+06

1.0E+07
7.3E+06
7.2E+0B
4E+0H

1.0E+08 4.1E+06

2.6E+06
6.8E+06
1.2E+07
27E+07

3.4E+07
5.5E+07
1.3E+06
8.6E+05
7.7E+07

1.6E+08

2.1E+08
1.8E+08
T1E+06
E+07

9,.8E+06
1.0E+07
6.6E+06
2.6E+06
51E+08

4.8E+06
7.3E+06
8.0E+06
1.0E+07
3.5E+06

4.9E+06
3.8E+06
1.4E+06
8.5E+05
1.3E+05

1.8E+05
3.5E+05
3.8E+05
5.0E+05
5.4E+06
71E+06

24E+08
2.7E+08
3.2E+06
7.8E+06
21E+07

2.9E+07
2.0E+08
1.5E+06
23E+06
2.8E+06
3.6E+06

NOTE: The electron deteetor responds significantly to protons abave 32 MeV: therefore,

NOTE: GOESS data began April, 1996 and ended on 26 July, 1998, GOESS is primary satellite as of 27 July, 1998.

electron data are contaminated when a

proton event is in progress. These days are indicated with -999" in the table and are not plotted. --' indicates data not available.
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DAILY SOFT X-RAY IMAGES FROM YOHKOH

SXT daily images are on-line via fip at the Hiraiso Communications Research Laboratory in Japan and
at the Solar Data Analysis Center at GSFC. The following document explains everything,

Daily YOHKOH/SXT Images by FTP

This document explains the service which provides access to the daily Yohkoh Soft X-ray Telescope
(SXT) full-disk images stored at Hiraiso Solar Terrestrial Research Center, C.R.L. Before using this
service, please read this document.

L. Purpose and Rules

This service is provided by CRL under the following agreement with the Yohkoh Team (Project
Manager: Yoshiaki Ogawara, ISAS; Project Scientist: Yutaka Uchida, Univ. Tokyo). Those who wish
to use the data in a way not explicitly permitted below are requested to contact the Yohkoh Team.

i) The main purpose of this data service is to encourage broad scientific use of the Yohkoh data and
observing capability through collaboration with the Yohkoh Team. Both observational and theoretical
collaborations are welcome. Scientists outside the Yohkoh Team are requested to obtain specific
permission when they write scientific papers based upon data from this service.

ii} Solar images from this service may be published or presented for purposes of illustration without
special permission. In such cases the following acknowledgment is appropriate:

The solar X-ray image is from the Yohkoh mission of ISAS, Japan. The X-ray telescope was
prepared by the Lockheed Palo Alto Research Laboratory, the National As tronomical Observatory of
Japan, and the University of Tokyo with the support of NASA and ISAS.

iif) This data service is also intended to contribute to improving solar activity prediction, to assist other
solar observers in their choice of targets, and for public education and information. Use of the images
for these purposes is unrestricted.

2. Instrument
A full description of the SXT may be found in the book "The YOHKOH (SOLAR-A) Mission" (Z.

Svestka and Y. Uchida, eds.), Kluwer Academic Publishers, 1991; or in the paper, "The Soft X-ray
Telescope for the Solar-A Mission" (Tsuneta, et al. Solar Physics, vol. 136, pp. 37-67, 1991.

3. Description of Data
The stored SXT images data are taken through an Al/Mg composite filter with a mean wavelength of

about 20 A for normal coronal temperatures. The images are composites of a short and a long exposure
with a pixel size of 4.9 arcsec. Background has been removed and all images are normalized to an
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exposure time of one second. The 8-bit numbers give the logarithm of the signal byte- scaled so that an
actual signal of 1076 equals 255. To recover the actual signal in data numbers, use the relation

data_number = 10M((6¥NN)/255)

where NN is the datum in the stored image. Conversion to intensity depends upon temperature but is
of the order of 5 x 10720 ergs, at the Sun, per data_number.

The file format is the usual FITS format. The file names are in the style
sf fits930515.151807,

where sf means SXT FFI image ,"930515" means 15-May-93, and "151807" means 15:18:07 UT.

4. How to connect and transfer data

Those who wish to access these data are requested to send an application to the manager of this data
service via e-mail. At least, the following items should be included in an application,

* Full name

* Institution

* Postal Address

* g-mail address

* your host machine and OS

# software for SXT data processing and display
* expected frequency of data transfer

The format of the application is free. This information is necessary to deliver additional information
and service in future, and helpful to update data service for more convenience. The application should
be sent to the following address via e-mail;

akioka@planet.crl.go.jp
or akioka@planet.hi.crl.go.jp.

The data server is the usual anonymous ftp server program of UNIX. The IP address is 133.243.32.7.
Therefore, a typical example for data access is ...

% fip 133.243.32.7

name: anonymous

password : (your e-mail address)
fip> cd sxt

fip> binary

fip> get <file name>

%

When you have logged in with the anonymous ftp account, you will find a directory named sxt. In this
directory, you will find available sxt images and some documents which all users should read.
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5. Practical Limitations

The domestic network in Japan is very crowded. Therefore, to assure continuation of this service we
request potential users to follow the following limitations;

) Please avoid to access during office hours in Japan (23:30 - 08:00 UT). Our advice is to access
between 13:00 UT and 24:00 UT,

if) Please do not try to transfer more than two images at once. We request the users not to obtain more
than a few images per day. If you need more images, please contact the manager for special
arrangements.

If the above rules are consistently violated, there is a possibility that we will have to terminate thig
service or apply more severe limitations, so please cooperate fully until we have more experience with
the effect of this service upon the network.

If' you have some request or comment, please feel free to send e-mail to one of the following persons:

Yutaka Uchida, Project Scientist, Yohkoh
Department of Astronomy, University of Tokyo
e~-mail: uchida@dept.astron.s.u-tokyo.ac.jp

Maki Akioka, Manager, CRL Data Service
Hiraiso Solar Terrestrial Research Center
Communications Research Laboratory
e-mail: akioka@planet.hi.crl.go.jp

Received Aug. 25, 1993 from acton@sxt4.oscs. montana.edu

Submitted by I.. Acton for the Yohkoh Team

*********************$***********$**************************%:*****

Solar DAC Node Name Changes

The NASA Goddard Solar Data Analysis Center (SDAC) nodes most familiar to the community will be
undergoing some major changes in August and September, 1993. Nodes NEWMAX
(newmax.gsfc.nasa.gov) and ISIS (isis. gsfc.nasa.gov) are being retired, and their functions combined on
a single server, which will be known as SDAC (sdac.gsfe.nasa.gov). SDAC's IP (Internet) address will
be 128.183.57.156, and its NSI/DECnet address will be 15.526.

Users of the BATSE solar flare dafabase and other services of ISIS and NEWMAX should watch for
messages warning of the actual changeover dates. (SDAC is a DEC 4000 Model 610 AXP, so users
should see noticeable improvements in response.)

Received Aug. 10, 1993 from gurman(@uvsp.gsfc.nasa.gov
--Joe Gurman
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SUNSPOT GROUPS Dec 98
{Ordered by Central Meridian Passage Date)

DECEMBER 1998

NOAA/ Mt Observation Corrected Long,
USAF  Wilson Time CHP Max Mag Spot Area Spot  Extent
Group Group Sta Mo Day (UT) Lat CMD Mo Day H Class Class (10-6 Hemi) Count {Deg} Qual

8398A 28904 MWIL 12 03 1530 M25 W31 12 1.2 4 (AP)

8400 LEAR 12 01 0010 $18 EO6 12 1.5 A AX 19 1 1 3
8400 RAMY 12 01 1415  $17 w02 12 1.4 A AX 1 3
8400 28899 MWIL 12 01 1545 SI18 W03 12 1.4 3 (AP)

8400 LEAR 12 02 0008 sS1BWOB 12 1.4 A AX 1 3
8395 VORO 11 24 2318 N20 EB1 12 1.2 DAl 422 4 10 2
8395 VORO 1125 2356 N1BE74 12 1.6 DK1 a38 10 7 2
8395 VORO 11 27 2354 NIBE4S 12 1.4 DKI 529 16 13 3
8395 VORO 11 29 0425 N18E32 12 1.6 bKI 519 16 8 3
8395 VORO 11 30 0050 N19 E16 12 1.2 DKI 401 6 10 2
8395 VORC 17 30 2323 M17 EO5 12 1.3 DKI 343 8 10 2
8395 LEAR 12 01 0010 N1B EO7 12 1.5 B DAD 140 12 8 3
8395 TACH 12 01 0551 W19 €04 12 1.5 CAI 345 9 5 3
8395 SVI0 12 07 1008 M21 E0O8 12 2.0 BG FKI 580 35 21 3
8395 RAMY 12 01 1415 N21 EOS 12 2.0 BG  FSI 270 30 21 3
8395 HOLL 12 01 1540 N22 EO3 12 1.9 BG  FHC 370 39 19 3
8395 28894 MWIL 12 01 1545 N20 EO4 12 2.0 5 (BG)

8395 VORO 12 01 2344 N1B WO® 12 1.3 BK1 220 8 10 3
8395 LEAR 12 02 0008 N20 WO7 12 1.5 BG  EAt 160 16 " 3
8395 28894 MWIL 12 02 1530 N20 WO9 12 1.9 5 (BG)

8395 VORO 12 02 2326 W18 M21 12 1.4 ’ DKI 280 8 10 3
8395 HOLL 12 03 1523 N20 W23 12 1.9 BG  FSI 220 19 22 3
8395 28894 MWIL 12 03 1530 NIS W23 12 1.9 5 (BG)

8395 LEAR 12 04 0052 H20 W28 12 1.9 B FSO 180 it 18 2
8395 28894 MWIL 12 04 1530 W19 W34 12 2.0 5 (BG)

8395 HOLL 12 04 1630 W19 W35 12 2.0 ] FsO 250 10 17 3
8395 RAHY 12 04 1800 N21T W39 12 1.8 B FAD 230 1K 17 1
8395 VORO 12 05 O118 N18 wi8 12 1.4 CAD 199 2 3 3
8395 TACH 12 05 0634 N17 W50 12 1.5 CAD 210 3 3 3
8395 SVTO 12 05 Q742 N1BWAS 12 1.9 B FAD 160 5 16 3
8395 28894 MWIL 12 05 1545 N20 W48 12 2.0 5 (B)

8395 VORO 12 06 0015 NIP W61 12 1.3 HAX 119 1 2
8395 RAMY 12 06 1543 N19 W62 12 1.9 B FAQ 120 5 23 1
8395 28894 MWIL 12 06 2145 N2O WE3 12 2.1 4 (B )

8395 TACH 12 07 0606 WN18 W69 12 2.0 HSX 25 1 1 3
8395 RAMY 12 07 1231 N9 W72 12 2.0 B Fs0 120 3 17 3
8395 28894 MWIL 12 07 1530 N20 W70 12 2.3 4 (BF)

83954 VORO 11 27 2354 N21 E&D 12 2.6 HKX 307 4 3
83954 VORO 11 29 0425 W21 E43 12 2.3 HKX 295 10 3
8395A VORO 11 30 0050 N2T E32 12 2.5 HKX 314 7 2
83954 YORG 11 30 2323 W20 E20 12 2.5 HKX 254 4 2
83954 TACH 12 01 0551 N22 E15 12 2.4 CAl 245 17 3 3
8395A VORO 12 01 2344 N21 E04 12 2.3 DKI 144 5 5 3
83954 KAND 12 02 0800 N22 EQQ 12 2.3 BAQ 10 8 2
83954 RAMY 12 02 1317 N21 W09 12 1.9 BG FSO 240 27 20 3
83954 VORG 12 02 2326 N21 W10 12 2.2 DK1 220 3 7 3
8395A LEAR 12 03 0016 N20WI5 12 1.9 BG  FAl 180 22 16 3
83954 KARD 12 04 0820 N20 w23 12 2.4 CKo 6 5 4
83954 VORD 12 05 0118 M2T W34 12 2.4 HAX 139 3 3
83954 TACH 12 05 0634 N21 W36 12 2.5 HR 250 3 2 3
83954 HOLL 12 065 1610 N20 W41 12 2.5 A HA 110 3 2 3
83954 VORO 12 06 0015 N20 W4é 12 2.5 . HAX 118 1 2
83954 KAND 12 06 1045 N20 W49 12 2.7 CAQ 5 5 &
83954 HOLL 12 06 1540 N2D W53 12 2.6 B HAD 150 4 4 4
83954 TACH 12 07 0406 N20 W59 12 2.7 HA 30 2 2 3
83954 VORG 12 0B 0125 N20 w72 12 2.5 HAX 197 4 3
8395A TACH 12 08 0455 N20 W71 12 2.8 AR 26 3 1 3
83954 LEAR 12 08 0635 N2t W2 12 2.7 A HA 80 2 4 2
83954 RAMY 12 08 1356 N1 W8D 12 2.5 B Cso 20 2 5 3
8395A 28894 MWIL 12 08 1530 N20 w77 12 2.7 4 (AP}

83954 HOLL 12 08 1557 N19 W79 12 2.6 A AX 30 2 1 3
8399 VORD 11 29 0425 N30 E47 12 2.9 BXI 9 4 7 3
8399 RAMY 12 01 1415 N29 E18 12 3.0 A AX 1 3
8399 28896 MWIL 12 01 1545 K29 E16 12 2.9 4 (BF)

8399 LEAR 12 02 0008 N25 EGS 12 2.4 B DAD 110 16 10 3
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8399 RAMY 12 02 1317 N27 EO4 12 2.9 B BXO 3 ) 3
8399 28896 MWIL 12 02 1530 N29 WOl 12 2.6 3 (BG)

8399 LEAR 12 03 0016 N29 W09 12 2.3 A AX 1 1 3
8399 28896 MWIL 12 03 1530 N27 W08 12 3.0 4 (AF)

8399 RAMY 12 07 1231 N29 W60 12 2.8 A AX 10 2 1 3
8399 28907 MWIL 12 07 1530 H28 W0 12 2.9 4 (B

8399 VoRGO 12 08 0125 N2B Wéee 12 2.9 CAl 124 5 5 3
8399 TACH 12 08 0455 N2B W67 12 3.0 pso 45 2 7 3
8399 LEAR 12 08 0635 N29 W66 12 3.1 B CAQ 70 2 2 2
8399 RAMY 12 08 1356 N28 W77 12 2.6 B tso 30 3 3 3
8399 28907 MWIL 12 08 1530 N27 W75 12 2.8 4 B

8399 HOLL 12 08 1557 H28 W7B 12 2.6 A AX 30 2 1 3
8399 LEAR 12 09 0056 H29 W80 12 2.8 B CRO 30 3 i0 2
8399 TACH 12 09 0612 N30 W77 12 3.2 AR 20 2 2
8399A LEAR 12 01 0010 N21 E18 12 2.4 B CAD 150 8 é 3
8369A HOLL 12 01 1540 N2t E13 12 2.6 B BXO 20 2 3 3
8401 SVTo 12 01 1008 N11 E24 12 3.2 B BXO 10 3 5 3
8401 RAMY 12 01 1415 N13 E19 12 3.0 B BXO 10 2 4 3
8401 VORO 12 01 2354 N11 E11 12 2.8 HRX 40 3 3
8401 RAMY 12 02 1317 W12 ED6 12 3.0 B BXO 10 4 2 3
8401 28900 MWIL 12 02 1530 N11 EOS 12 3.0 4 (BP)

8401 LEAR 12 03 046 W1 W01 12 2.9 B CRO 20 8 3 3
B4 HOLL 12 03 1523 N12 Wog 12 3.0 B BXO 30 4 3
8401 28900 MWIL 12 03 1530 NI1O W08 12 3.0 5 (B )

8401 LEAR 12 04 0052 H11 W14 12 3.0 B €so 20 3 5 2
8401 KAND 12 04 0820 W10 W19 12 2.9 CRO 3 5 4
8401 28900 MWIL 12 04 1530 NiO W21 12 3.1 4 (8 )

8601 HoLL 12 04 1630 N1O W22 12 3.0 B CRO 40 4 S 3
8401 RAMY 12 04 1800 N1t W24 12 2.9 B CRO 20 6 & 1
8401 VORO 12 05 0118 N1Z2 W29 12 2.9 BXO 21 2 & 3
8401 TACH 12 05 0634 N11 W31 12 2.9 BRO 20 2 4 3
8401 SVTO 12 05 0742 N11 W33 12 2.8 B 8X0 10 3 5 3
8401 HOLL 12 05 1610 N1 w36 12 3.0 B BXO 30 3 6 3
8401 LEAR 12 07 0340 Ni1 W58 12 2.8 B cso 40 3 3 2
8397 YOROD 11 29 0425 N16 EB0 12 5.2 HAX 219 1 3
8397 YORO 11 30 0050 N16 E70 12 5.3 HKX 319 2 2
8397 VORO 11 30 2323 H15 E&S 12 5.9 EKI 665 4 18 2
8397 LEAR 12 01 0010 N13 EB8 12 5.4 B EAD 250 8 13 3
8397 TACH 12 01 0551 N14 E56 12 5.5 DAD 370 4 9 3
8397 SVTG 12 01 1008 N13 ESS 12 5.6 B EHO 470 11 13 3
8397 RAMY 12 D1 1415 N16 ES0 12 5.4 B ESO 250 5 11 3
8397 HOLL 12 0% 1540 N14 E50 12 5.4 B DHO 280 7 10 3
8397 28898 MWIL 12 01 1545  NiS E50 12 5.4 5 (OIS

8397 VORD 12 01 2344 NS E46 12 5.5 DAl 310 3 Q 3
8397 LEAR 12 02 0008 Ni4 E45 12 5.4 i EAQ 240 10 12 3
8397 KAND 12 02 0800 N15 E41 12 5.4 EAQ & 12 2
8397 RAMY 12 02 1317 N16 E37 12 5.3 8 EAD 240 9 1" 3
8397 28898 MWIL 12 02 1530 N15 E3Y 12 5.4 5 ("]

8397 VoRo 12 02 2326 N15 E33 12 5.5 DK1 381 3 10 3
8397 LEAR 12 03 0016 N14 E32 12 5.4 B CAD 180 8 10 3
8397 HOLL 12 03 152% N15 E28 12 5.8 B FHO 320 6 21 3
8397 28898 MWIL 12 03 1530 N14 E22 12 5.3 5 (BG)

8397 LEAR 12 04 0052 N15 E19 12 5.5 B £so 160 8 11 2
8397 KAND 12 04 0B20 N15 E15 12 5.5 CAO 8 12 4
8397 28898 MWIL 12 04 1530 NM15 E08 i2 5.2 5 (BP)

8397 HOLL 12 04 1630 N14 E10 12 5.4 B CHO 330 8 11 3
8397 RAMY 12 04 1800 N15 EO9 12 5.4 8 CHO 230 8 12 1
8397 VORO 12 05 0118 W16 EOS 12 5.4 DA 314 3 10 3
8397 TACH 12 05 0634 N15 E03F 12 5.5 CHO 417 4 10 3
8397 sVTO 92 05 0742  Ni15 EO3 12 5.5 B EAQ 210 4 12 3
8397 28898 MWIL 12 05 1545 N16 W07 12 5.1 5 (AP)

8397 HOLL 12 05 1610 N15 W08 12 5.1 A HH 200 1 3 3
8397 VORO 12 06 015 Ni6 W13 12 5.0 HKX 224 1 2
8397 KAND 12 06 1045 N15 W17 12 5.2 HS 1 3 4
8397 HOLL 12 06 1540 W16 W20 12 5.1 A HH 210 3 4 4
8397 RAMY 12 06 1543 N16 W22 12 5.0 A HA 200 3 3 1
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8397 28898 MWIL 12 06 2145 N16 W23 12 5.2 & (AP)

8397 LEAR 12 07 0340 W17 W26 12 5.2 A HS 170 3 2 2
8397 TACH 12 07 0606 N16 W29 12 5.0 HR 320 2 3 3
8397 RAMY 12 07 1231 M15 W30 12 5.2 B CAD 200 & 8 3
8397 28898 MWIL 12 07 1530 N16 W32 12 5.2 5§ (BP)

8397 VORD 12 08 0125 W16 W39 12 5.1 HHX 243 2 3
8397 TACH 12 08 0455 N1& W40 12 5.2 HSX 300 2 3 3
8397 LEAR 12 OB 0635 N16 W42 12 5.1 A HS 200 2 3 2
8397 RAMY 12 08 1356 N15 W43 12 5.3 8 CAO 140 4 10 3
B397 28898 MWIL 12 08 1530 N16 W46 12 5.1 & CAP)

8397 HOLL 12 08 1557 N16 W47 12 5.1 A HS 120 2 2 3
8397 VORO 12 08 2350 N16 W51 12 5.1 HAX 258 5 3
8397 LEAR 12 09 0056 N16 W52 12 5.1 A HE 140 3 3 2
8397 TACH 12 09 0612 WNi6 W54 12 5.2 HSX 180 2 2 2
8397 HOLL 12 09 1602 N16 W58 12 5.3 A HS 100 1 2 2
8397 RAMY 12 09 1735 N16 W62 12 5.0 A HA 100 3 3 1
8397 28898 MWIL 12 09 2215 N1 WEZ 12 5.2 4 (AP)

8397 LEAR 12 10 0015 Ni6 W60 12 5.4 B cso 80 4 8 4
8397 VORO 12 10 0040 N16 W65 12 5.1 HAX 126 3 2
8397 TACH 1210 0610 N15 w8 12 5.1 HSX 60 2 2 3
8397 SVID 12 10 0805 H17 W68 12 5.p B cso 140 4 4 3
8397 KAND 12 10 1135 N6 W70 12 5.2 HS 1 2 3
B397 28898 MWIL 12 10 1600 N16 W73 12 5.1 4 (AP}

8397 RAMY 12 10 1632 N14 W73 12 5.2 A HA il 2 3 4
8397 HOLL 1210 1917 N19 W78 12 4.8 A HH 240 1 3 2
8397 LEAR 12 11 0022 N17 w77 12 5.2 A HA 90 1 2 3
83v7 VORG 12 11 0100 N16 W78 12 5.1 HAX 230 1 3
8397 TACH 12 11 0441 N17 WBD 12 5.1 HSX 15 1 1 2
8397 RAMY 12 11 1159 W16 W83 12 5.2 A Hs 50 1 2 3
8397 LEAR 12 12 0040 N16 W82 12 5.8 A HA 60 1 2 2
8397A RAMY 12 04 1800 826 E22 12 &.4 A AX 1 1
8402 LEAR 12 01 0010 N16 E72 12 6.5 B EAD 240 4 13 3
8402 TACH 12 01 0451 NIBE73 12 6.8 DAO 175 3 10 3
8402 SVTZ 12 01 1008 N15 E7S 12 7.1 B EKD 540 5 15 3
8402 RAMY 12 01 1415 W19 E71 12 7.0 B FAO 320 8 20 3
8402 HOLL 12 01 1540 Ni7 E68 12 4.8 B FHO 460 8 18 3
8402 28901 MWIL 12 01 1545 N17 E68 12 4.8 5 (BG})

8402 VORC 12 01 2344 N17 E62 12 6.7 DAO 408 2 9 3
8402 LEAR 12 02 0008 N17 E65 12 6.9 8 FAL 350 9 19 3 .
8402 KAND 12 02 0800 N18 ES0 12 4.9 EAQ 7 12 2
8402 RAMY 12 02 1317 N20 E58 12 7.0 B FAD 390 8 22 3
8402 28901 MWIL 12 02 1530 N17 €53 12 4.7 4 (BP)

8402 VORD 12 02 2326 N17 E50 12 6.8 bKo 411 2 8 3
8402 LEAR 12 03 OD16 N17 ES52 12 7.0 B FAC 370 12 18 3
8402 HOLL 12 03 1523 N18 E46 12 7.3 B ESO 160 4 13 3
8402 28901 MWIL 12 03 1530 W17 E41 12 6.8 5 )

8402 LEAR 12 04 0052 N17 E42 12 7.2 B Fso 280 9 22 2
8402 KAND 12 04 0820 Ni6 E32 12 4.8 EKD 6 13

8402 28901 MWIL 12 04 1530 N17 E28 12 6.8 5 (O3]

8402 HOLL 12 04 1630 N15 E27 12 6.7 B tKo 220 | 11 3
8402 RAMY 12 04 1800 N18 E31 12 7.9 B FKO 380 4 21 1
8402 VOROD 12 05 0118 NI7 E22 12 4.7 pK1 415 4 8 3
8402 TACH 12 05 0634 N16 E20 12 6.8 bAo 553 1 7 3
8402 SVIO 12 05 0742 N17 E18 12 6.7 B EKO 310 9 12 3
8402 28901 MWIL 12 05 1545 N17E13 12 4.6 5§ {BG)

8402 HOLL 12 05 1610 N16 E14 12 6.7 B DHO 410 11 10 3
8402 VORO 12 06 0015  Nt6 E09 12 6.7 DKI | 300 4 7 2
8402 KAND 12 06 1045 N15 EO5 12 4.8 DKO 8 9 4
8402 HOLL 12 06 1540 N16 E02 12 6.8 B DKO 250 13 9 4
8402 RAMY 12 06 1543 WN16 W01 12 6.6 B DAOD 270 9 8 1
8402 28901 MWIL 12 06 2145 N16 W03 12 6.7 & (AP)

8402 LEAR 12 07 0340 N17 W05 12 &.8 B DKO 220 1 9 2
8402 TACH 12 07 0606 N16 WOB 12 4.6 DAD 400 4 7 3
8402 RAMY 12 07 1231 N7 W12 12 6.6 B DAD 230 9 9 3
8402 28901 MWIL 12 07 1530 W17 W13 12 6.6 5 (8

8402 VORO 12 08 0125 NI7 W18 12 6.7 DHI 340 g 7 3
8402 TACH 12 08 0455 N16 W19 12 4.8 DAO 273 5 [ 3
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8402 LEAR 12 08 0635 N17 W22 12 6.6 B Dso 230 9 9 2
8402 RAMY 12 08 1356 N17 W26 12 6.6 B DsO 150 12 El 3

8402 28901 MWIL 12 08 1530 W17 W26 12 6.7 5 (BP)

8402 HOLL 12 08 1557 N17 W26 12 6.7 B Dso 130 1 8 3
8402 VORD 12 08 2350 N17 W31 12 6.6 DK1 304 19 7 3
8402 LEAR 12 09 0056 N17 W33 12 6.5 B Ds0 130 10 8 2
B402 TACH 12 09 0612 N16 W34 12 6.7 DAI 187 8 7 2
8402 HOLL 12 09 1602 N16 W41 12 6.5 B DSQ 110 3 8 2
8402 RAMY 12 09 1735 N16 w4t 12 6.6 B bso 120 3 10 1
8402 28901 MWIL 12 09 2215 NH16 W43 12 6.7 4 (AP)

8402 LEAR 12 10 0015 Ni1B W42 12 6.8 B Dso 0 7 8 4
8402 VORD 12 10 0040 N15 W45 12 6.6 DAL 108 3 7 2
8402 TACH 12 10 0610 N15 W47 12 6.7 DAD 95 3 7 3
8402 SVTO 12 10 0805 N17 W48 12 6.7 B bso 130 4 9 3
8402 KAND 12 10 1135 MN16 W51 12 6.6 Ds0 & 8 3
8402 2890% MWIL 12 t0 14600 N16 W53 12 6.6 5 (BP}

8402 RAMY 12 10 1632 W15 W53 12 6.7 8 DS0 110 4 10 4
8402 HOLL 12 10 1917  N18 W55 12 6.6 B DSO 190 3 11 2
8402 LEAR 12 11 0022 N16 W57 12 6.7 B ESD 120 3 11 3
8402 VORG 12 11 0100 N15 W59 12 6.6 BHI 201 3 8 3
8402 TACH 12 11 0441  H16 W61 12 6.6 BRO 34 3 3 2
8402 RAMY 12 11 1159 N5 Wé6 12 6.5 B DSO 70 3 10 3
8402 SVTO 12 11 1205  Ni6 W65 12 6.6 B ESO 130 3 M 3
8402 28901 MMIL 12 11 1530 N15 Wé3 12 6.9 5 (BP)

8402 HOLL 12 11 1740 MNIB W70 12 6.4 B £so 80 4 10 3
8402 LEAR 12 12 0040 N19 W69 12 6.8 B DAO 70 2 10 2
8402 VORO 12 12 0110 N13 W68 12 6.9 HAX 70 i 2
8402 TACH 12 12 0616 Wi4 W72 12 6.8 HSX 30 1 1 3
8402 RAMY 12 12 1315 MNI7 W75 12 6.8 A Hs 50 1 1 3
8402 28501 MWIL 12 12 1530 W14 W/T 12 6.8 4 (AP)

8402 HOLL 12 12 1806 W17 W79 12 6.7 A HS 60 1 1 3
8402 LEAR 12 13 0025 N17 W81 12 6.9 A H$ 50 1 1 4
8402 VORD 12 13 0120 NT13 W81 12 6.9 HAX 102 1 3
8404 TACH 12 05 0634 s22 £23 12 7.0 AXX 10 1 1 3
8404 KAND 12 06 1045 822 EO7 12 7.0 €S0 12 7 4
8404 HOLL 12 06 1540 S22 EQ6 12 7.1 B DSO 90 2 7 4
8404 RAMY 12 06 1543 823 E05 12 7.0 B pso 40 7 6 1
8404 28906 MWIL 12 06 2145 s22 WOO 12 6.9 4 (BG)

8404 LEAR 12 07 0340 s23 W01 12 7.1 B DAO 110 21 i 2
8404 TACH 12 07 0606 S22 W04 12 6.9 CAD 119 . 10 6 3
B4OA RAMY 12 07 1231 823 W06 12 7.0 B DAl 120 13 9 3
8404 28906 MWIL 12 07 1530 822 W09 12 6.9 5 (BG}

8404 VORO 12 08 0125 823 W15 12 6.9 DK1 438 23 7 3
8404 TACH 12 08 0455 S23 Wis 12 7.0 DAL 179 22 7 3
8404 LEAR 12 08 0635 s$23 W17 12 7.0 B DAOQ 340 19 9 2
8404 RAMY 12 08 1356 827 W20 12 7.0 B DAL 260 25 9 3
a404 28906 MWIL 12 08 9530 S22 W21 12 7.0 5 (D>

8404 HOoLL 12 08 1557 823 w21 12 7.0 B DsC 270 20 9 3
8404 VORG 12 08 2350 S23 W27 12 6.9 DK1 547 30 7 3
8404 LEAR 12 0% 0056 s23 W26 12 7.0 B DAQ 300 28 10 2
8404 TACH 12 09 0612 522 W31 12 6.9 DAl 155 15 8 2
B404 HOLL 12 09 1602 S22 W35 12 7.0 B EKC 410 19 12 2
8404 RAMY 12 09 1735 S23 W36 12 6.9 B EKO 260 12 11 1
8404 28906 MWIL 12 09 2215 s$22 W3¥ 12 7.1 5 (B )

8404 LEAR 12 10 0015 s22 W38 12 7.1 BG EAC 270 31 12 4
8404 VORO 12 10 0040 523 W4l 12 6.9 PKIE 370 16 K 2
B&0& TACH 12 10 0610 s23 W4t 12 7.1 DAl 510 7 6 3
8404 SVTO 12 10 0805 S22 W4k 12 6.9 B EAQ 320 16 12 3
8404 KAND 12 10 1135 S22 W45 12 7.0 EKD 6 12 3
8404 28506 MWIL 12 10 1600 S22 W47 12 7.0 5 (B )

8404 RAMY 12 10 1632 S24 War 12 7.0 B EXO 350 25 12 4
8404 HOLL 12 10 1917 S20Ws0 12 7.0 B EKC 340 9 13 2
8404 LEAR 12 11 Q022 522 WS4 12 6.9 B EKC 320 20 15 3
8404 VORO 12 11 0100 S23 W54 12 6.9 DK1 618 23 g 3
8404 TACH 12 11 0441 §24 W35 12 6.9 DAI 357 7 6 2
8404 RAMY 12 11 1159 S§23 W59 12 6.9 B EKI 360 19 14 3
8404 SVTO 12 11 1205  s22 w6l 12 6.9 B EAD 640 20 14 3
8404 28906 MWIL 12 11 1530 sS23 W59 12 7.1 5 (B i
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8404 HOLL 12 11 1740 $20 W65 12 6.8 B EKI 320 13 13 3
8404 LEAR 12 12 0040 $22 W65 12 7.0 B EAL 340 16 11 2
8404 VORD 12 12 0110 824 Wé6 12 4.9 DKI 478 12 9 2
8404 TACH 12 12 0616 S22 W68 12 7.0 DAI 185 4 8 3
8404 RAMY 12 12 1315 824 WPt 12 7.1 B bAD 240 1" 13 3

B404 28906 MWIL 12 12 1530 S23 W72 12 7.1 4 {8 )

8404 HOLL 12 12 1806 S19 W75 12 7.0 B Cso 150 13 13 3
8404 LEAR 1213 0025 s22u76 12 7.2 B CAD 180 7 8 4
8404 VORO 12 13 0120 sS23 W78 12 7.0 DKI 366 5 [ 3
84604 TACH 12 13 0524 824 W78 12 7.2 HSX 50 1 2 3
8404 SVTO 12 13 0715  $24 W77 12 7.3 B CAD 120 2 4 3
8404 KAND 12 13 0825 326 W?P? 12 7.4 HA 1 2 3
8404 RAMY 12 13 1402 S25 W79 12 7.5 B €so 40 4 5 3
8404 28906 MWIL 12 13 1600 26 W77 12 7.7 4 (AF)

8404 HOLL 12 13 1753 $25 W80 12 7.5 A HS 40 1 2 2
8403 VORO 11 30 2354 N21EB2 12 7.3 DAl 113 2 12 3
8403 28902 MWIL 12 01 1545 N20 E80 12 7.8 4 (AP)

8403 KARD 12 02 0800 N21 E76 12 8.1 HS 1 2 2
B403 28902 MWIL 12 02 1530 N20 E69 12 7.9 4 (AP)

8403 VORO 12 02 2326 N21 E59 12 7.5 [of:10) 72 2 12 3
8403 28902 MWIL 12 03 1530 N20 €56 12 7.9 & (AP}

8403 KAND 12 04 0820 N20 E47 12 7.9 HS 1 2 4
8403 28902 MWIL 12 04 1530 N20 E43 12 7.9 5 (AP)

8403 HOLL 12 04 1630 N19 E42 12 7.9 A HS 30 1 1 3
8403 VORC 12 05 0118 N21 E38 12 8.0 HAX 100 1 3
8403 TACH 12 05 0634 N24 E37 12 8.1 HSX 120 1 2 3
8403 SVTO 12 05 0742 N19 E35 12 8.0 A HS 50 1 2 3
8403 28902 MWIL 12 05 1545 N20 E29 12 7.9 4 (AP)

8403 HOLL 12 05 1610 MN19E29 12 7.9 A HS 70 1 1 3
8403 VORG 12706 0015 N20 E25 12 7.9 HAX 76 1 2
8403 KAND 12 06 1045 N19 E20 12 8.0 HS 1 2 4
8403 HOLL 12 06 1540 N19 E19 12 8.1 B cso 50 4 5 4
8403 RAMY 12 06 1543 N20E18 12 8.0 B cso 50 2 6 1
8403 28902 MWIL 12 06 2145 MN19 E13 12 7.9 5 (AP}

8403 LEAR 12 07 0340 N19E10 12 7.9 A Hs 30 1 2
8403 TACH 12 07 0606 H20 EO8 12 7.9 HSX 70 1 3
8403 RAMY 12 07 1231 N20E04 12 7.8 A HS 40 1 1 3
8403 28902 MWIL 12 07 1530 NI9EOZ 12 7.9 4 (AP

8403 VORG 12 08 0125 N19 W02 12 7.9 HSX 87 & 3
8403 TACH 12 08 0455 N19 W04 12 7.0 HSO 100 1 2 3
8403 LEAR 12 08 0635 N19 W06 12 7.8 A HS 60 1 2 2
8403 RAMY 12 08 1356 N22 Wit 12 7.7 B €s0 40 2 4 3
8403 28902 MWIL 12 08 1530 W19 WiO 12 7.9 5 (BP}

8403 HOLL 12 0B 1557 N1 W10 12 7.9 A HS 30 1 1 3
8403 VORO 12 08 2350 N19 W16 12 7.8 HAX 70 1 3
8403 LEAR 12 09 0056 N9 W16 12 7.8 A Hs 50 1 2 2
8403 TACH 12 09 0612 N9 Ui 12 7.9 HSX 20 1 2 2
8403 HOLL 12 09 1602 MN22 W26 12 7.7 B cso 30 2 3 2
8403 RAMY 12 09 1735 N19 W24 12 7.9 A HS 30 1 1 1
8403 28902 MWIL 12 09 2215 N19 w27 12 7.9 4 (AP)

8403 LEAR 12 10 0015 N23 W28 12 7.8 B €so 20 3 4 4
8403 VORG 12 10 0040 N19 W29 12 7.8 AXX 13 1 2
8403 TACH 12 10 0610 MN22 W32 12 7.8 CAD 55 2 2 3
8403 SVTO 12 10 0805 N2O W33 12 7.8 A HS 20 1 1 3
8403 KAND 12 10 1135 NI19 W34 12 7.¢ HS 1 1 3
B4O3 28902 MWIL 12 10 1600 N20 W37 12 7.8 4 (AP)

8403 RAMY 12 10 1632 N19 W38 12 7.8 A HS 30 1 1 4
8403 HOLL 12 10 1917 N22 W38 12 7.9 A KS 50 1 2 2
8403 LEAR 12 11 0022 N20 W41 12 7.9 A HS &0 1 2 3
8403 VORO 12 11 0100 N19 W42 12 7.8 HAX 56 1 3
8403 TACH 12 11 0441  N19 W43 12 7.9 HSX 50 1 2 2
8403 RAMY 12 11 1159 W19 W48 12 7.8 A HS 20 1 1 3
8403 SVTO 12 11 1205 N20 W50 12 7.7 A #s 50 1 2 3
8403 28902 MWIL 12 11 1530 N2O W49 12 7.9 5 (AP)

8403 HOLL 12 11 1740 N22 wS2 12 7.7 A HS 30 1 1 3
B403 VORO 12 12 0110 Ni9 W55 12 7.8 HAX 28 1 2
8403 TACH 12 12 0616 N20W58 12 7.8 HSX 35 1 1 3
8403 RAMY 12 12 1315 N19 W62 12 7.8 A HS 20 1 1 3
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8403 28002 MWIL 12 12 1530 N20 W61 12 B0 4 (AP)
8403 HOLL 12 12 1806 H22 W63 12 7.9 A HS 40 1 1 3
8403 LEAR 12 13 0025 N20 W68 12 7.8 A RS 30 1 1 4
8403 VORD 12 13 0120 N19 W8 12 7.9 HAX 29 1 3
8403 TACH 12 13 0524  N20 W71 12 7.8 AXX 10 1 1 3
8403 SYTo 12 13 0715 N20 W71 12 7.9 A HR 30 1 2 3
8403 KAND 12 13 0825 N1 W72 12 7.8 AX 1 1 3
8403 RAMY 12 13 1402 NIBWF6 12 7.8 A AX 10 1 1 3
8403 28902 MWIL 12 13 1600 N20 W74 12 8.0 4 (AP}
8403 HOLL 12 13 1753 N21 W75 12 8.0 A AX 10 1 1 2
8403 LEAR 12 14 (035 N20 W80 12 7.9 A AX 30 1 1 4
8407 28908 MWIL 12 07 1530 s$17 E23 12 9.4 & (B )
8407 VORO 12 08 0125 S18E18 12 9.4 BX1 57 7 3 3
8407 TACH 12 08 D455 Si17 E16 12 9.4 Cso 36 6 4 3
8407 LEAR 12 08 0435 S8 E14 12 9.3 B CAC &0 [ & 2
8407 RAMY 12 08 1356 S16 E12 12 9.5 B DSO 40 8 5 3
8407 28908 MWIL 12 08 1530 S17 E10 12 9.4 5 {BG)
8407 HoLL 12 08 1557 5817 E11 12 9.5 BG DSO 50 8 7 3
8407 VORD 12 0B 2350 S17 E05 12 9.4 CAl 95 i 5 3
8407 LEAR 12 09 0056 S18 EQ4 12 9.3 B CRO 50 8 7 2
8407 TACH 12 09 0612 S17 E02 12 9.4 BRO 11 6 4 2
B407 HOLL 12 09 1602 sS17 WO3 12 9.4 B Ds0 70 4 7 2
8407 RAMY 12 09 1735 S17 WOB 12 9.5 B BRO 10 4 7 1
8407 28908 HMWIL 12 09 2215 S17 W06 12 9.5 4 (BF}
8407 LEAR 12 10 0015 st8 W07 12 9.5 B DSO 20 8 7 &
8407 VORO 12 10 0040 S8 WOB 12 9.4 8X1 20 4 5 2
8407 SVT0 12 10 0805 S17 Wiz 12 9.4 B cso 40 8 7 3
B4O7 KAND 12 10 1135 s17 W15 12 9.3 BXC 5 7 3
8407 28908 MWIL 12 10 1600 SI17 W16 12 9.4 3 (BP)
8407 RAMY 12 10 1632 S18 W17 12 9.4 B BXO 10 9 5 4
8407 HOLL 12 10 1917 S16 W18 12 9.4 8 BXO 20 3 5 2
8407 LEAR 12 11 0022 s17 w22 12 9.3 B BXO 10 4 5 3
8407 VORO 12 11 0100 $18 W2t 12 9.4 BX1 19 3 4 3
8407 TACH 12 11 0441 $16 W17 12 2.9 BRO 12 2 5 2
8407 RAMY 12 11 1159 817 W28 12 9.4 B BX0O 3 4 3
8407 SVTO 12 11 1205 s17 W23 12 9.7 A AX i0 4 15 3
8407 28908 MWIL 12 1t 1330 S17 W29 12 9.4 4 (B}
8407 HOLL 12 1% 1740 S15 W31 12 9.4 B BXO 10 2 1 3
8407A RAMY 12 11 1159 817 Wié6 12 10.3 A AX 1 3
84075 28912  MWIL 12 11 1530 S17 W18 12 10.3 4 (AP)
8405 28905 MWIL 1205 1545 S15 E80 12 1M.7 4 (AP)
8405 VORO 12 06 0015 $15 E?7 12 11.8 HAX 129 1 2
8405 KAND 12 0& 1045 S16 E75 12 12.1 CRO 2 4 4
8405 28905 MWIL 12 06 2145 S15 E64 12 11.7 4 (B )
8405 LEAR 12 07 0340 s17 E60 12 11.7 B Cso 100 5 5 2
8405 TACH 12 07 0606 S14 E60 12 11.8 CRO 37 3 4 3
8405 RAMY 12 07 1231 815 E55 12 11.7 B Cso 30 11 8 3
8405 28905 MWIL 12 07 1530 s15 ES4 12 M1.7 4 (B )
8405 VORGC 12 08 0125 s15 E48 12 11.7 CAl 91 6 8 3
8405 TACH 12 08 0455 s15 E46 12 11.7 BRO 26 5 8 3
BLOS LEAR 12 08 0635 516 E44 12 11.6 B CAD 70 7 7 2
8405 RAMY 12 08 1356 $13 E40 12 11.6 B cso 30 17 9 3
8405 28905 MWIL 12 08 153¢ $15 E39 12 11.6 5 (B )
8405 HOLL 12 08 1557 S14 €39 12 11.6 B cso 30 1 3 3
8405 VORO 12 08 2350 S14 E34 12 11.6 CAE 88 10 8 3
8405 LEAR 12 09 0056 §16 E32 12 11.5 B CRO 40 B 10 2
8405 TACH 12 09 0612 S$14 E30 12 11.5 BRO 27 4 8 2
8405 HOLL 12 09 1602 s14 E26 12 11.6 B £so 30 6 2 2
8405 RAMY 12 09 1735 $14 E24 12 11.5 B CAO 20 7 g9 1
8405 28905 MWIL 12 09 2215 S13 E17 12 11.2 4 (AP)
8405 LEAR 12 10 0015 s15 E21 12 11.6 B €so 20 7 11 4
8405 YORC 12 10 0040 s15 E18 12 11.4 BXO 12 2 6 2
8405 TACK 12 10 0610 S14 E13 12 411.2 AR 18 4 2 3
8405 TACH 12 10 0610 s17 E¥T1 12 111 BRO @ 5 5 3
B405 syT0 12 10 0805 815 E16 12 11.5 B cso 30 9 9 3
8405 KAND 12 10 1135 8§14 EO9 12 11.2 AX 4 2 3
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SUNSPOT GROUPS Dec 98
(Ordered by Central Meridian Passage Date)
DECEMBER 1938
NOAA/ Mt Observation Corrected Long.
USAF  Wilson Time CMP Max Mag Spot Area Spot  Extent
Group Group Sta Mo Day (UT) Lat CMD Mo Day H Class Class (10-6 Hemi) Count (Deg) qual
8405 28905 MWIL 12 10 1600 S14 EO7 12 11.2 4 (AP}
8405 RAMY 12 10 1632 S14 ED9 12 11.4 B BXO 10 7 5 4
8403 HOLL 12 10 1917  §14 E06 12 11.2 B cso 30 4 3 2
8405 LEAR 12 11 0022 $15 EO3 12 11.2 B Cso 20 3 3 3
8405 VORO 12 11 0100 st4 EOZ 12 11.3 BXo 23 4 2 3
8405 TACH 12 11 0441  $14 W01 12 11.1 AR 3 3 1 2
8405 RAMY 12 11 1159  $14 W0t 12 11.4 B8 BXO 10 6 7 3
8405 SVTO 12 11 1205  S15 WOl 12 11.4 B cso 20 5 7 3
8405 28905 MWIL 12 11 1530 sS15 W06 12 11.2 4 (AP)
8405 HOLL 12 11 1740 S13 W07 12 11.2 B BX0 10 2 2 3
8405 KAND 12 13 0730 s$16 W30 12 11.0 €so 5 6 3
8412 HOLL 12 05 1610 516 E80 12 1.7 A AX 30 2 1 3
8412 HOLL 12 06 1540 S16 E6B 12 11.8 B CSO 130 3 4 4
8412 RAMY 12 06 1543 sS4 E67 12 11.7 B £so 30 4 5 1
8412 28915  MWIL 12 12 1530 S16 W06 12 12.2 & (AF}
8412 28915 MWIL 12 13 1600 S16 W21 12 12.1 4 (B
8412 HOLL 12 13 1753  s15 W23 12 12.0 A AX 10 1 i 2
8412 LEAR 12 14 0035 815 W25 12 12.1 B Dso 60 3 5 4
8412 SVTO 12 14 0925 512 W27 12 12.3 B DRO 40 5 5 3
8412 HOLL 12 14 1603 st6 W33 12 12.7 B Cso 20 4 6 4
8412 28915 WWIL 12 14 1630 SI15 W35 12 12.0 4 (B}
8412 LEAR 12 15 0310 S§14 w43 12 11.9 A HS 30 1 1 2
8412 SVT0 12 15 0822 s186 W46 12 11.8 A AX 1 3
B412 RAMY 12 15 1240 815 W47 12 12.0 A AX 10 1 2
8412 HOLL 12 15 1526 S15 W49 12 11.9 A AX 20 1 1 3
8412 28915 MWIL 12 15 1630 S15 W48 12 12.0 4 (B}
8412 HOLL 12 16 1528 $15 W63 12 11.9 A AX 40 1 1 3
8408 LEAR 12 10 0015 S20 E3% 12 13.0 B BXQ 10 4 5 4
8408 TACH 12 10 0610 $18 E37 12 1%5.1 AR 30 2 3 3
8408 SVTO 12 10 0805 s20 E37 12 13.2 B Dso 20 6 4 3
8408 KAND 12 10 1135 520 E34 12 13.1% BXO 4 6 3
8408 28911 MWIL 12 10 1600 S19 E32 12 13.1 3 (BF)
8408 RAMY 12 10 1632 S18 E32 12 13.1 B BXO 10 7 & 4
8408 HOLL 12 10 1917 s21 €27 12 12.¢9 B BXO 20 3 5 2
8408 LEAR 12 11 0022 S19 E27 12 13.1 B BX0 10 4 5 3
8408 VORO 12 11 0100 S18 E29 12 13.2 BXI 3 5 4 3
8408 TACH 12 11 0441 S1B E25 12 13.1 AXX 1 1 1 2
8408 RAMY 12 11 1159 s18 E22 12 13.2 B BX0 10 11 6 3
8408 SVTO 12 11 1205 819 E22 12 13.2 B BXO 30 9 3 3
8408 28911 MWIL 12 11 1530 819 £19 12 13.1 4 (BG)
8408 HOLL 12 11 1740 sS18 E17 12 13.0 BG  BXO 40 14 8 3
8408 LEAR 12 12 0040 S18 E13 12 13.0 BG  BXO 40 1 8 2
8408 VORO 12 12 0110 $19 E13 12 13.0 BXI 36 7 3 2
8408 TACH 12 12 0616 S18 E09 12 12.9 BR1 53 9 4 3
8408 RAMY 12 12 1315  s19 E06 12 13.0 8 DAD %0 24 9 3
8408 28911 MWIL 12 12 1530 $19 EO5 12 13.0 5 {BG)
8408 HOLL 12 12 1806 S18 E04 12 13.0 B pso 120 19 10 3
8408 LEAR 12 13 0025 S18 EQT 12 13.1 BG Dso 160 23 8 4
8408 VORO 12 13 0120 $19 W02 12 12.9 DK1 298 15 5 3
8408 TACH 12 13 0524 S17 W05 12 12.8 DA 319 9 15 3
8408 SVTO0 12 13 0715 518 W03 12 13.1 BG  DAI 200 16 8 3
8408 KAND 12 13 0825 818 WOS 12 13.0 DAQ 1" 9 3
8408 RAMY 12 13 1402 sS18 W08 12 13.0 B DAl 200 21 6 3
8408 28911 MWIL 12 13 1600 S$19 W09 12 13.0 5 D}
8408 HOLL 12 13 1753 s18 W13 12 12.7 B DSO 190 13 7 2
8408 LEAR 12 14 0035 sS18 W15 12 12.9 BGD DAl 200 16 9 4
8408 KAND 12 14 0730 517 W19 12 12.9 DAI 24 10 3
8408 SVTO 12 14 0925 522 W20 12 12.8 BG  DAI 380 20 10 2
8408 RAMY 12 14 1336 S17 W28 12 12.4 BG FAO 270 22 18 3
8408 HOLL 12 14 1603 sS18 W24 12 12.8 B Dso 210 17 7 4
8408 28911 MWIL 12 14 14630 S1B W23 12 12.9 5 (BG)
8408 VORO 12 15 0006 s$18 W28 12 12.9 DK1 405 9 5 2
8408 LEAR 12 15 0310 s18 W30 12 12.8 BG DAO 240 13 8 2
8408 SVIO 12 15 0822 S18 W32 12 12.9 B DHO 330 14 8 3
8408 RAMY 12 15 1240 S18 W33 12 13.0 BG DsO 180 & 8 2
8408 HOLL 12 15 1526 sS18 W36 12 12.9 B Dsc 300 12 8 3
B40B 28911 MWIL 12 15 1630 sSi18 W36 12 12.9 & (B >
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Dec 98 SUNSPOT GROUPS
(ordered by Central Meridian Passage Date)
DECEMBER 1988
NOAA/ Mt Chservation Corrected l.ong.
USAF  Wilson Time CHp Max Mag Spot Area Spot  Extent
Group Group Sta Mo Day (UT) Lat CMD Mo Day ¥ Class Class (10-6 Hemi) Count (Deg) OQual
8408 LEAR 12 16 0015 S17 W40 12 13,0 B DAD 210 1 6 3
8408 yoro 12 16 0110 S18 W41 12 12.9 DK1 362 7 7 2
8408 SVTO 12 16 0720 S$18 W45 12 12.9 BG DAD 210 12 10 3
8408 HOLL 12 16 1528 317 W47 12 13.1 B DSO 230 12 8 3
8408 28911 MWIL 12 16 2130 S17 Ws2 12 12.9 5 (B )
8408 yoRo 12 17 0005 S18 W54 12 12.9 DAL 397 4 & 4
8408 LEAR 12 17 0053 s17 W53 12 13.0 B DAO 210 7 8 2
8408 TACH 12 17 0626 S$18 W57 12 12.9 DAO 101 4 6 2
8408 SVTO 12 17 0720 S17 W57 12 13.0 B DAO 150 4 ¢ 3
8408 KAND 12 17 0940 $18 W58 12 13.0 DAO 3 10 4
8408 RAMY 12 17 1217 sS18 W59 12 13.0 B Dso 250 7 9 4
8408 28911 MHIL 12 17 1545  S17 W61l 12 13.0 5 (BG)
8408 HOLL 12 17 1733  Ss17 W60 12 13.2 B DSo 80 & ) 2
8408 LEAR 12 18 0025 816 W5 12 13.1 B DSO 180 3 8 3
8408 SYTO 12 18 0723 S17 W3 12 12.8 B DAO 160 3 ) 3
8408 RAMY 12 18 1228 s18 W73 12 13.0 B nso 110 5 8 4
840 28911  MMIL 12 18 1545 817 W7D 12 i2.9 5 {BF)
8408 HOLL 12 18 1610 S16 W74 12 13.1 B DAO 70 3 9 4
8408 VORO 12 18 2350 S18 w81 12 12.8 DAl 475 4 7 2
8408 LEAR 12 19 0055 517 W80 12 12.9 B bDso 90 2 -] 3
8408 SVTO 12 19 0738 §19 W87 12 12.7 A HR 30 i [ 3
8408 RAMY 12 19 1349 $18 W1 12 13.4 A AX 10 2 1 3
8406 LEAR 12 07 0340 529 E78 12 13.3 A HA 60 1 2 2
8406 TACH 12 07 0606 526 E80 2 13.5 HEX 20 1 1 3
B4L06 RAMY 12 07 1231 §26 EBO i2 13.7 B Csa 130 3 14 3
8406 28909 MWIL 12 07 1530 S28 E£73 12 13.3 4 (AP)
84056 TACK 12 08 0455 529 E72 12 13.8 DAD 90 3 i5 3
8406 LEAR 12 08 0635 $28 E&Y 12 13.5 ] EAO 220 5 14 2
8406 RAMY 12 08 1356 S26 EY0 12 14.0 B FSD Q0 8 18 3
8406 28909 MMWIL 12 08 1530 S27 E58 12 13.2 4 {AP)
8406 HOLL 12 08 1557 s27 E66 12 13.8 B pso 240 7 16 3
8406 LEAR 12 09 0056 s$28 E59 12 13.6 B FAO 180 ) 16 2
8406 TACK 12 09 0612 s27 E59 12 13.8 DAQ 95 2 15 2
8406 HOLL 12 09 1602 s$28 ES1 12 13.6 B FAD 100 7 16 2
8406 RAMY 12 09 1735 s28 E53 12 13.9 B Fs0 120 5 19 1
8406 28909 MWIL 12 09 2215 S28 E43 12 13.3 4 (AP)
BL06 LEAR 12 10 0015 S28 E4B 12 13.8 B FAI 190 19 17 4
8406 TACH 12 10 0610 S29 E46 12 13.9 DAI 209 7 15 3
8406 SVTO 12 10 0805  S28 E45 12 13.8 B FSQ 240 14 21 3
84056 KAND 12 10 1135 827 E37 12 13.4 Cso 2 6 3
8406 28909 MWIL t2 10 1600 s2Y E32 12 13.2 5 {(AP)
8406 RAMY 12 10 1632 S27 E4i 12 13.9 B FS0 210 14 18 [
8406 HOLL 12 10 1917 S30 E37 12 13.7 B FAO 200 6 17 2
8406 LEAR 12 11 0022 s28 E27 12 13.1% A HS 60 ] 2 3
8406 RAMY 12 11 1159 $28 E23 12 13.3 B Cso 60 3 [ 3
B4DG SVTO 12 11 1205 $28 E22 12 13.2 A HS 100 1 3 3
8406 28909 MWIL 12 11 1530 s28 E20 t2 13.2 5 (AP) '
8406 HOLL 12 11 1740 s28 E17 12 13.1 A HS 40 1 1 3
8506 LEAR 12 12 0040 827 £13 12 13.0 A HS 60 1 1 2
8406 RAMY 12 12 1315 S28 08 12 13.2 A HS 30 1 3
8406 28909 MWIL 12 12 1530 S28 EO7 12 13.2 & {AP)
B406 HOLL 12 12 1806 528 EO04 12 13.1 A HS 20 1 1 3
8406 LEAR 12 13 0025 $27 E0O2 12 13.2 A HS 30 1 2 4
8406 sVro 12 13 0715 s25 EO 12 13.4 A HS 30 & [ 3
8406 KAND 12 13 0825 S27 EOO 12 13.3 cs0 2 5 3
B4D6 RAMY 12 i3 1402 S26 W03 12 13.3 B Ccso 30 2 & 3
8406 28909 MWIL 12 13 18600 S27 W0é 12 13.2 5 (AP)
8406 HOLL 12 13 1753 $26 W05 12 13.3 B £s0 40 2 5 2
8406 LEAR 12 14 0035 826 W11 i2 13.2 A HS 40 1 ] 4
8406 KAND 12 14 0730 s27 W14 12 13.2 HA 2 2 3
8406 SyTO 12 14 0925 531 W10 12 13.6 A HS 40 2 i 3
8406 RAMY 12 14 1336 S27 W17 12 13.2 A HS 20 1 1 3
8406 HOLL 12 14 1403 827 wi1® 12 13.2 A #S 30 1 2 &
8406 28909 MWEL 12 14 1630 Ss27T W19 12 13.2 4 (AP)
8406 LEAR 12 15 0310 s$26 Wes 12 13.2 A HS 30 1 1 2
8406 SYTO 12 15 0822 528 W27 12 13.2 A AX 2 2 3
8406 RAMY 12 15 1240 S28 W27 12 13.4 A HS 10 1 1 2
8406 HOLL 12 15 1526 827 W31 12 13.2 A HS 50 i 1 3
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SUNSPOT G ROUPS bec 98
(Ordered by Central Meridian Passage Date)
DECEMBER 1998
NOAA/ Mt Observation Corrected Long.
USAF  Wilson Time . CHP Max Mag Spot Area Spot  Extent
Group Group Sta Mo Day (UT) Lat CMD Mo Day H Class Class (10-6 Hemi) Count {(Deg) Qual
8406 28909 MWIL 12 15 1630 s27 W32 12 13.2 4 (AP
8406 LEAR 12 16 0015 s26 W36 12 13.2 A HS 30 1 1 3
8406 SVTO 12 16 0720 sS27 W39 12 13.3 A HR 10 1 1 3
8406 HOLL 12 16 1528 S27 W44 12 13.2 A HS 30 1 2 3
8406 28909 MWIL 12 16 2130 S27 W47 12 13.2 3 (AP}
8406 LEAR 12 17 0053 S27 W49 12 13.2 A HS 20 1 1 2
8406 HOLL 12 17 1733  s26 W54 12 13.5 B Cso 40 3 3 2
BLO6C 28916 MWIL 12 13 1600 N13 WO3 12 13.4 3 (B )
8406A RAMY 12 13 1402 N26 EO0 12 13.6 B BX0 2 2 3
8406A 28917 MWIL 12 13 1600 N25 WOO 12 13.7 3 (AP)
8409 VORO 12 08 0125 S27 E76 12 14.0 DAL 350 6 16 3
B409 28910 MWIL 12 08 1530 S27 EA9 12 14.0 4 (BP)
8409 VORO 12 08 2350 27 E61 12 13.7 DK1 283 6 14 3
8409 28910 MWIL 12 09 2215 S30 E58 12 14.5 4 (B )
8409 VORG 12 10 0040 s27 E49 12 13.8 EKI 168 6 15 2
8409 KAND 12 10 1135 830 E49 12 14.3 Dso 6 [} 3
8409 28910 MWIL 12 10 1600 S29 E47 12 14.3 & (B )
8409 LEAR 12 11 0022 $29 E38 12 14.0 B bso 130 13 10 3
8409 VORO 12 11 0100 s28 E36 12 13.8 EK1 279 18 14 3
8409 TACH 12 11 0441 $29 E33 12 13.8 DSI 236 5 16 2
8409 RAMY 12 11 1159 S28 €33 12 14.1 B ESO 220 13 13 3
8409 SVTO 12 11 1205 529 E35 12 14.2 B EAD 290 1" 11 3
8409 28910 MWIL 12 11 1530 529 E32 12 14.1 5 {BG)
8409 HOLL 12 11 1740  S30 E30 12 14.1 B PAI 200 14 10 3
8409 LEAR 12 12 0040 S28 E28 12 14.2 BG EAQ 240 13 1 2
8409 VORO 12 12 0110 827 E23 12 13.8 EKI 353 15 15 2
8409 TACH 12 12 0616 527 E20 12 13.8 DAT 211 11 16 3
8409 RAMY 12 12 1315 sS28 E18 12 13.9 B ESO 210 26 14 3
8409  2891¢ MWIL 12 12 1530 S29 E18 12 14.0 & {BG)
8409 HOLL 12 12 1806 s30 E15 12 13.9 B Dso 170 20 i 3
8409 LEAR 12 13 0025 S27 E12 12 13.9 BG ESO 190 24 14 4
8409 VORO 12 13 0120 s27 E10 12 13.8 EKI 367 18 16 3
8409 TACH 12 13 0524 Ss2¥ £07 12 13.8 CAl 281 9 5 3
8409 SVT0 12 13 0715 528 E10 12 14.1 BG  ESI 180 22 12 3
8409 KAND 12 13 0825 $29 E10 12 14.1 Eso 14 12 3
8409 RAMY 12 13 1402 S28 E0O8 12 14.2 B ESO 180 28 13 3
8409 28910 MWIL 12 13 1600 S29E05 12 14.0 5 (BG)
8409 HOLL 12 13 1753 s28 E03 12 14.0 B ESD 220 19 13 2
8409 LEAR 12 14 0035 S28 EG1 12 14.1 BGD ESI 230 28 14 4
8409 KAND 12 14 0730 3$28 W04 12 14.0 EAI 28 13 3
8409 SVIO 12 14 0925 830 W03 12 14.1 BG ESI 340 27 13 3
8409 RAMY 12 14 1336 S28 W6 12 14.1 B ESI 260 17 12 3
8409 HOLL 12 14 1603 S30 WOB 12 14.0 BG  ESI 220 16 13 4
8409 28910 MWIL 12 14 1630 $28 W08 12 14.1 5 (BG)
8409 VORO 12 15 0006 827 W15 12 13.8 EKI 422 1 16 2
8409 LEAR 12 15 0310 S28 W13 12 14.1 BGD ESI 260 16 14 2
8409 SVIO 12 15 0822 sS28 W18 12 13.9 B EAI 290 22 14 3
8409 RAMY 12 15 1240 829 W17 12 14.2 B6  ESI 200 " i2 2
8409 HOLL 12 15 1526 828 W22 12 13.9 BG ESC 290 25 il 3
B409 28910 MWIL 12 15 1430 S28 W21 12 14.0 5 (BG)
8409 LEAR 12 16 0015 827 W25 12 14.1 BG ESI 240 24 12 3
8409 VORG 12 16 0110 sS28 W28 12 13.9 EH! 397 15 16 2
8409 SVTO 12 16 0720 $27 W30 12 14.0 BG ESI 170 26 14 3
8409 HOLL 12 16 1528 S28 W34 12 14.0 BG ESC 330 28 15 3
8409 28910 MWIL 12 16 2130 S28 W36 12 14.1 4 (BG)
8409 VORO 12 17 0005 S28 W&l 12 13.8 EHI 430 12 16 2
8409 LEAR 12 17 0053 S27 W39 12 14.0 BG  ESI 230 23 14 2
8499 TACH 12 17 0626 326 W4s 12 13.8 DAl 285 15 15 2
8409 SVTO 12 17 0720 s$28 W43 12 13.9 BG  FAI 230 12 16 3
8409 KAND 12 17 0940 S28 W41 12 14.2 ES] 20 14 4
8409 RAMY 12 17 1217  S28 WAZ 12 14.1 BG ESO 180 18 13 4
8409 28910 MWIL 12 17 1545 S27 W45 12 14.1 5 {BG)
8409 HOLL 12 17 1733  S27 W48 12 14.0 BG  DSI 160 g 9 2
8409 LEAR 12 18 0025 S26 W50 12 14.1 BG ESI 170 12 13 3
8409 SVTO 12 18 0723 S27 W55 12 14.0 B EAQ 140 14 i5 3
8409 RAMY 12 18 1228 S27 457 12 14.1 BG ESO 140 21 15 4
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De¢ 98 SUNSPOT GROUPS
(Ordered by Central Meridian Passage Date)
DECEMBER 1998
HOAA/ Mt Observaticon Corrected Long.
USAF  Wilson Time CMP Max Mag Spot Area Spot  Extent
Group Group Sta Mo Day (UT) Lat CMD Mo Day B Class Class (10-6 Hemi) Count (Deg) Qual
8409 28910 HMWIL 12 18 1545 S27 W59 12 14.0 5 (BG)
8409 HOLL 12 18 1610 s26 W60 12 14.0 BG  ESI 160 16 12 4
8409 VORG 12 18 2350 829 W45 12 13.9 DAI 358 9 13 2
8409 LEAR 12 19 0055 528 W65 12 13.9 BG ESI 200 13 13 3
8409 SVTC 12 19 0738 529 W89 12 13.9 BG FAD 260 1" 19 3
8409 KAND 12 19 1115 829 W70 12 14.0 FAD 8 17 3
8409 RAMY 12 19 1349 S28 WS 12 13.7 B FS0 170 & 16 3
8409 VORO 12 20 0007 s29 W78 12 13.9 DAI 403 3 1 2
8409 LEAR 12 20 0020 S28 W78 12 13.9 BG EAI 210 6 12 3
8409 SVTO 12 20 0720 529 W80 12 14.0 B FS0 90 2 16 3
8409 RAMY 12 20 1347 S27 W79 12 14.4 8 Cs0 50 2 7 3
8409 HOLL 12 20 1600 $28 W79 12 14.5 A HS 40 1 2 2
8409 VORC 12 20 2334  S28 WB8 12 14.1 HRX 86 1 2
8409 LEAR 12 21 0105 827 W8S 12 14.4 A HS 60 1 2 4
8409C VORG 12 11 0100 N38 E45 12 14.7 AXX 13 1 3
8409A KAND 12 13 0825 s20 E24 12 15.2 AX 1 3
8409A RAMY 12 13 1402 820 E21 12 15.2 A AX 1 3
8409A 28918 MWIL 12 13 1600 821 E20 12 15.2 3 CAP)
84098 RAMY 12 13 1402 815 E27 12 15.6 B BXO 2 2 3
8417 VORGC 12 20 0007 N271 W52 12 16.0 AXX 26 i 2
8417 RAMY 12 20 1347 N22 W59 12 16.0 B BXO 2 2 3
8417 HOLL 12 20 1600 N22 W59 12 16.1 B BXO 10 2 3 2
8417 LEAR 12 2% 0105  N23 W64 12 16.1 B BXO 10 3 6 4
8417 TACH 12 21 0641 N23 W66 12 16.2 AR 10 2 1 3
8417 KAND 12 21 0930 N22 Wé8 12 16.2 HS ] 2 3
8417 RAMY 12 21 1423 N23 W70 12 16.2 A AX 10 2 1 3
8417 HOLL 12 21 1620 N23 W70 12 16.3 A HA 40 1 1 1
8417 VORO 12 22 0002 N23 W77 12 16.1 HRX 55 2 1 2
8417 LEAR 12 22 0035 N23 W75 12 16.2 B BXO 30 3 5 2
8417 RAMY 12 22 1450 N23 W80 12 16.4 A AX i0 1 1 3
8411 RAMY 12 11 1159 827 ET71 12 17.0 A AX ] 3
8411 28913  MWIL 12 1% 1530 S29 E&9 12 17.0 3 CAP)
8411 HOLL 12 11 1740 829 Eé6 12 16.9 A AX 10 1 3
8411 LEAR 12 12 0040 529 E&5 12 17.1 B BXOD 20 2 3 2
8411 VORO 12 12 0110 s27 E&6 12 17.2 CRO 47 2 5 2
8411 TACH 12 12 0616 $29 E&4 12 17.3 AXX 12 2 1 3
8411 RAMY 12 12 1315 S28 E59 12 17.2 B BXO 10 7 4 3
8411 28913 MWIL 12 12 1530 s29 E57 12 17.1 4 (BF)
8411 HOLL 12 12 1806 sS31 E53 12 16.9 B Cso 50 6 6 3
8411 LEAR 12 13 0025 S$28 ES1 12 17.0 B €s0 30 9 5 &
8411 YORD 12 13 0120 827 E52 12 17.1 CRI 61 7 3 3
8411 TACH 12 13 0524 528 E46 12 16.8 AR 8 4 1 3
8411 SVTO 12 13 0715 827 E49 12 17.1 B DRO 50 6 4 3
B411 KAND 12 13 0825 $29 E48 12 17.1 CRO 5 5 3
8411 RAMY 12 13 1402 S27 E46 12 17.2 B BXO 10 8 5 3
8411 28913 MWIL 12 13 1600 sS29 E44 12 17.1 4 (B )
8411 HOLL 12 13 1753  S29 E40 12 16.9 B BXO 10 3 [ 2
8411 LEAR 12 14 0035 s28 E38 12 17.0 B CRO 40 6 5 4
8411 KAND 12 14 0730 s$28 E34 i2 17.0 BXO 7 4 3
8411 SVTO 12 14 0925 $26 E40 12 17.5 B DRO 40 3 5 3
8411 RAMY 12 14 1336 828 E32 2 17.1 B CRC 90 [ 5 3
8611 HOLE 12 14 1603  s28 E31 12 17.1 B BXO 10 4 6 4
8411 28913 MWIL 12 14 1630 S29 E30 12 17.0 4 (BP)
8411 VORD 12 15 0006 S29 E27 12 17.1 BXG 18 2 5 2
8411 LEAR 12 15 0310 $28 E21 12 16.8 B CRO 30 2 5 2
8411 SVTO 12 15 0822 829 E22 12 17.1 B BXO 10 2 5 3
8411 RAMY 12 15 1240 S30 E23 12 17.3 B BXO 2 5 2
8411 HOLL 12 15 1526 s29 E18 12 17.0 B BXO 10 2 6 3
8411 28913 MWIL 12 15 1630 s29 Et7 12 i7.0 3 (8)
8411 LEAR 12 16 0015 528 E11 12 16.9 B CRO 10 2 2 3
8411 VORG 12 16 0110 828 E11 12 16.9 AXX 8 1 2
8411 SVIO0 12 16 0720 528 Ef2 12 17.2 B CRO 10 4 7 3
8411 HOLL 12 16 1528 $28 E04 12 16.9 B BXO 10 2 2 3
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SUNSPOT GROUPS Dec 98
(Ordered by Central Meridian Passage Date)
DECEMBER 1998
NOAA/ Mt Observation Corrected Long.
USAF  Wilson Time CMP Mag Spot Area Spot  Extent
Group Group Sta Mo Day (UT) Lat CMD Mo Day Class Class (10-6 Hemi) Count (Deg) Qual
8411A HOLL 12 14 1603 N18 E30 12 16.9 A AX 1 4
B4T1A LEAR 12 15 0310 N1B E24 12 16.9 A AX 10 1 1 2
8411A HOLL 12 15 1526 N18 E17 12 16.9 B BXO 10 2 3 2
84118 HOLL 12 16 1528 NOB E03 12 16.9 B BXO 10 2 & 3
8410 RAMY 12 11 1159 N24 E79 12 17.6 A HS 50 1 1 3
8410 SVTO 12 11 1205 N24 E79 12 17.6 A HS 120 1 10 3
8410 28914  MWIL 12 11 1530 N23 E79 12 17.7 (AP)
B410 HOLL 12 11 1740 N22 E79 12 17.8 A HS 60 1 2 3
8410 LEAR 12 12 0040 N26 E?1 12 17.5 A HS 70 1 1 2
8410 VORO 12 12 0110 N24 E?4 12 17.8 HAX 102 1 2
8410 TACH 12 12 0616 M24 E72 12 17.8 HSX 30 1 1 3
8410 RAMY 12 12 1315 N24 E66 12 17.6 A HS 50 1 1 3
8410 28914 MWIL 12 12 1530 N23 E&5 12 17.6 (AP)
8410 HOLL 12 12 1806 N21 E65 12 17.7 A HS 100 1 2 3
8410 LEAR 12 13 0025 N23 ER9 12 17.6 A HS 80 1 2 4
8410 VORO 12 13 0120 N24 E60 12 17.7 HAX 113 1 3
8410 TACH 12 13 0524 N24 ES57 12 17.6 HsX 30 1 1 3
8410 SVTO 12 13 0715 N24 E58 12 17.8 A Hs 40 1 2 3
8410 KAND 12 13 0825 N24 E56 12 17.7 HS 1 2 3
8410 RAMY 12 13 1402 N26 ES3 12 17.7 A HS 50 1 2 3
8410 28914 MWIL 12 13 1600 N23 E52 12 17.7 {BP)
8410 HOLL 12 13 1753 N23 E52 12 17.7 A HS 40 1 2 2
8410 LEAR 12 14 0035 N23 E47 12 17.6 A HS 60 1 2 4
8410 KAND 12 14 0730 N24 E46 12 17.7 HS 1 3 3
8410 SVTO 12 14 0925 N29 E40 12 17.5 A HS 60 1 1 3
8410 RAMY 12 14 1336 N26 E46 12 18.1 B cso 110 3 15 3
8410 HOLL 12 14 1603 N25 E42 12 17.9 B €so 60 5 15 4
8410 28914  MWIL 12 14 1630 N2 E39 12 17.7 (AP
8410 VORC 12 15 0006 N25 E34 12 17.6 HAX 141 1 2
8410 LEAR 12 15 0310 N23 E3Z2 12 17.6 A HS 60 1 2 2
8410 SVTO 12 15 0822 W26 E30 12 17.7 A HS 80 1 3 3
8410 RAMY 12 15 1240 N26 E31 12 17.9 B £so 70 2 5 2
8410 HOLL 12 15 1526 N24 E26 12 17.6 A HS 120 1 2 3
8410 28914 MWIL 12 15 1630 N24 E26 12 17.7 (AP}
8410 LEAR 12 16 0015 N22 E2T 12 17.6 A HS 40 2 2 3
8410 VORO 12 16 0110 N24 E21 12 17.7 HAX 122 2 2
8410 SVTo 12 16 0720 W23 E18 12 17.7 B CSa 70 2 4 3
8410 HOLL 12 16 1528 N23 E14 12 17.7 B €so 80 2 3 3
8410 28914 MWIL 12 16 2130 N24 E10 12 17.7 (AP
8410 VORC 12 17 0005 N24 EOB 12 17.6 HAX 108 1 2
8410 LEAR 12 17 0053 N23 E09 12 17.7 A HS 50 1 2 2
8410 TACH 12 17 0626 N24 ED4 12 17.6 HSX 100 1 2 2
8410 SVT0 12 17 0720 N24 EOS 12 17.7 A HA 30 1 2 3
8410 KAND 12 17 0940 N23 EO4 12 17.7 HA 2 2 4
8410 RAMY 12 17 1217 N24 EO1 12 17.6 B o.Ta) 80 3 3 4
8410 28914 MWIL 12 17 1545 N24 W00 12 17.6 (AP}
8410 HOLL 12 17 1733 N23 E0O0 12 17.7 A HS 30 3 2 2
8410 LEAR 12 18 0025 N23 W04 12 17.7 8 CAQ 40 5 3 3
8410 SVIO 12 18 0723 WN24 W09 12 17.6 A HS 40 3 3 3
8410 RAMY 12 18 1228 N23 W11 12 17.7 B CAG 60 10 3 4
8410 28914 MWIL 12 18 1545 N24 W13 12 17.6 (BG)
8410 HOLL 12 18 1610 N24 W13 12 17.7 A HS 40 [ 4 4
8410 VORD 12 18 2350 N24 W17 12 17.7 HAX 62 2 2
8410 LEAR 12 19 0055 N23 W18 12 17.6 B cso 40 5 3 3
8410 SVTO 12 19 0738 N24 w20 12 17.8 B cso 30 5 2 3
8410 KAND 12 19 1115 N2& W24 12 17.6 Cso 3 3 3
8410 RAMY 12 19 1349 N25 W23 12 17.8 B £s0 10 6 6 3
8410 VORO 12 20 0007 N24 W31 12 17.6 HAX 47 2 2
8410 LEAR 12 20 0020 N25 W30 12 17.7 B cso 40 4 2 3
8410 SVT0 12 20 0720 N23 W34 12 17.7 A HS 10 1 1 3
8410 TACH 12 20 0820 N23 W35 12 17.6 AXX 10 1 1 3
8410 RAMY 12 20 1347 N24 W37 12 17.7 A AX 1 3
8410 HOLL 12 20 1600 N24 W38 12 17.7 A AX 10 1 2
8410 VORO 12 20 2334 N23 W43 12 17.7 AXX 13 1 2
8410 LEAR 12 21 0105 N24 W43 12 17.7 A AX 10 2 2 4
8410 TACH 12 21 0841 N24 W46 12 17.7 AXX 10 1 1 3




118

Dec 98 SUNSPOT GROUPS
(Ordered by Central Meridian Passage Date)
DECEMBER 1998
NOAA/S Mt Observation Corrected Long.

USAF  Wilson Time CHP Max Mag Spot Area Spot  Extent
Group Group Sta Mo Day (UT) Lat CMD Mo Day H Class Class (¢10-6 Hemi) Count (Deg) Gual
84104 KAND 12 21 0930 S17 W38 12 18.5 AX 1 3
8410A RAMY 12 21 1423 sS16 W41 12 18.5 A AX 1 3
84104 VORO 12 22 0002 S16 Wi7 12 18.4 AXX 13 1 2
84108 RAMY 12 22 1450 N21 W45 12 19.2 A AX 2 2 3
B410C HOLL 12 15 1526 N23 E&7 12 20.8 B BX0O 60 5 é 3
8410C LEAR 12 16 0015 N20 E6Q 12 20.6 A AX i 1 3
8410cC SVTO 12 16 0720 N22 E58 12 20.8 A AX 1 1 3
8410c HOLL 12 16 1528 W22 ES5 12 20.9 B BX0 40 4 6 3
a410c LEAR 12 17 0053 N25 E46 12 20.6 A AX 10 1 1 2
8410D HOLL 12 15 1526 519 E68 12 20.8 A AX 20 1 3
8414 RAMY 12 19 1349 N2Z7 E21 12 21.2 B BXC 3 4 3
8414 LEAR 12 20 0020 N26 E15 12 21.2 A AX 20 1 1 3
B414A HOLL 12 16 1528 825 E59 12 21.2 A AX 20 1 1 3
84144 RAMY 12 22 1450 S22 WiS5 12 21.5 A R 1 3

BLI4E 28920 MWIL 12 18 1545 S19 E6® 12 23.9 3 (AP)

84148 HOLL 12 18 1410 18 E66 12 23.7 A AX 10 1 1 4
84148 28926 MMIL 12 25 1400 s20 W24 12 23.8 3 (B}

84148 28926 MWIL 12 26 2100 sSt9 W39 12 23.9 2 (B}

8415 SVYT0 12 17 0720 N19 E8? 12 24.1 B CRO 30 2 4 3
8415 RAMY 12 17 1217 N20 E86 12 24.1 B BXO 20 6 & &
8415 28919 MWIL 12 17 1545 NI19 E77 12 23.5 3 AP

8415 HOLL 12 17 1733 H19 E82 12 24.0 B BXO 70 7 9 2
8415 LEAR 12 18 0025 N18 E¥2 12 23.5 8 DAOD 140 7 8 3
8415 svTo 12 18 0723 N20 E7T1 12 23.7 B ESO 250 1 11 3
8415 RAMY 12 18 1228 N20 E68 12 23.7 B EAL 190 17 13 4
8415 28919 MMIL 12 18 1545 N19 E67 12 23.8 4 {8)

8415 HoLL 12 18 1610 H19 E65 12 23.6 B EAl 190 9 1 4
8415 VORO 12 t8 2350 N20 E64 12 23.9 DK1 515 10 13 2
8415 LEAR 12 19 0055 N20 E60 12 23.6 B EAL 250 17 14 3
8415 SVTO 12 19 0738 W19 E58 12 23.7 B EAL 410 17 13 3
B415 KaND 12 19 1115  N20 E58 12 23.9 ES1 19 15 3
8415 RAMY 12 19 1349 N2t E54 12 23.7 B EAI 160 19 12 3
8415 VORO 12 20 0007 N21 E50 12 23.8 DK1 540 8 9 2
8415 LEAR 12 20 0020 N20 E50 12 23.8 B EAI 250 15 14 3
8415 SYTO 12 20 0720 N19 E45 12 23.7 BG  ESI 160 11 12 3
8415 TACH 12 20 0820 N20 E43 12 23.46 CHI 98 10 9 3
8415 RAMY 12 20 1347 N20 E41 12 23.7 BG  EAl 140 27 15 3
8415 HOLL 12 20 14600 N20 E4t 12 23.8 B ES! 130 10 12 2
8415 VORO 12 20 2334 N21 E36 12 23.7 DAl 241 5 12 2
8415 LEAR 12 21 0105 N20 E35 12 23.7 BG  EAl 160 19 13 4
8415 TAGH 12 21 0641 MN20 E32 12 23.7 CAl 186 16 13 3
B415 KAND 12 21 0930 N20 E30 12 23.7 EAD 11 15 3
8415 RAMY 12 21 1423 N19 E27 12 23.6 B £A0 160 18 14 3
8415 HOLL 12 21 1620 N19 E26 12 23.7 B ESD 80 9 13 1
8415 28919 MWIL 12 21 1B0C N20 E26 12 23.7 & {BG)

8415 VORO 12 22 0002 W21 E21 12 23.6 DAl 167 8 13 2
8415 LEAR 12 22 0035 N20 £22 12 23.7 BG  EAI 110 16 14 2
8415 SVTO 12 22 1412 N19 E16 12 23.8 B cso 40 9 13 1
8415 RAMY 12 22 1450 M20 E15 12 23.8 B EAD 60 23 14 3
8415 28919 MWIL 12 22 1545 N20 E16 12 23.9 5 (BG)

8415 HOLL 12 22 1745 N19 E17 12 24.0 B cso 40 8 14 2
8415 LEAR 12 23 0015 N20 E09 12 23.7 B CAO 70 13 13 3
8415 VORC 12 23 0044 N20 ED9 12 23.7 BXI 43 19 8 3
8415 TACH 12 23 0608 N20 E06 12 23.7 BAD 48 6 8 3
8415 RAMY 12 23 1234 N22 EQ4 12 23.8 B CRO 20 8 13 3
8415 28919 MWIL 12 23 1545 N22 EO8 12 24.3 & (AF)

8415 HOLL 12 23 1740 N26 EO4 12 24.0 A AX 10 1 1 2
8415 LEAR 12 24 0010 N20 W03 12 23.8 B CRO 30 4 4 3
8415 VORO 12 24 0024 N22 EO0 12 24.0 AXX . i2 i 3
8413 TACH 12 24 0612  N21 W02 12 24.1 AXX 25 1 1 2
B415 HOLL 12 24 1528 N26 W07 12 24.1 A AX 1 3
8415 RAMY 12 24 15471 N22 W06 12 24.2 B BXG 10 5 8 3
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DECEMBER 1998

HOAA/ Mt Observation Corrected Long.

USAF  Wilson Time CHP Max Hag Spot Area Spot  Extent
Group Group Sta Mo Day (UT) Lat CMD Mo Day H Class Class (10-6 Hemi) Count (Deg) OQual
8415 28919 MWIL 12 24 1600 N22 WOB 12 24.0 4 (AP)

8415 VORO 12 25 0215 N22 W2 12 24.2 AXX 5 1 2
8415 VORD 12 26 0305 N21 W25 12 24.2 AXX 7 1 2
8415 RAMY 12 26 1305 N20 W36 12 23.8 A AX 10 1 1 3
8415 HOLE 12 26 1554 N21 W35 12 24.0 A AX 1 3
8415 28928 MWIL 12 26 2100 N21 W43 12 23.6 4 B

8415 VORC 12 26 2350 N20 W42 12 23 8 AXX 6 1 2
8415 LEAR 12 27 0027 N16 W44 12 23.7 A AX 1 4
84154 SVTO 12 20 0720 S23 E50 12 24.1 A AX 1 1 3
8415A RAMY 12 20 1347 S23 E49 12 24.3 B BXO 2 3 3
B415A 28927 MWIL 12 25 1600 S22 W09 12 25.0 4 (AF}

8423 TACH 12 23 Q608 N27 E34 12 25.9 BRO 33 4 3 3
B423 TACH 12 24 0612 N27 £24 12 26.1 BRI 50 6 2 4
8423 VORO 12 26 0305 N23 Wi5 12 25.0 CRO 41 3 3 2
8423 28929 MWIL 12 26 2100 M23 W4 12 25.8 4 (AP)

8423 LEAR T2 27 0027 N23 W15 12 25.9 B BX0O 10 7 4 4
8423 KAND 12 27 0920 N21 W21 12 25.8 CAD 3 2 4
8423 SVTO 12 27 1011 N23 W22 12 25.7 B BXC 10 3 3 3
8423 RAMY 12 27 1251 N23 W22 12 25.8 B BX0 10 6 5 3
8423 28929 MWIL 12 27 1430 N23 W26 12 25.8 4 (BP)

8423 VORO 12 27 2355 W22 W31 12 25.6 HAX 54 3 2
8423 LEAR 12 28 0025 N23 W28 12 25.8 B DAD 40 14 ] 3
8423 TACH 12 28 0426 N23 W28 12 26.0 CAl 254 10 8 2
8423 SVIO 12 28 0B15 N2T W34 12 25.7 B €S0 50 4 [ 3
8423 KAND 12 28 0940 N22 W37 12 25.5 HA 3 2 4
8423 RAMY 12 28 1549 N22 W37 12 25.8 B Ds0 50 6 8 3
B423 28929 MWIL 12 28 1600 N2Z W40 12 25.6 5 (AP)

8423 VORO 12 28 2350 N22 W46 12 25.4 HAX 126 1 2
8423 LEAR 12 29 0028 N23 W41 12 25.9 B €S0 40 2 3 3
8423 SVTC 12 29 0815 N22 W51 12 25.4 A HS 30 1 1 3
8423 KAND 12 29 0B45 N21 W51 12 25.4 HA 1 2 4
8423 28929 MWIL 12 29 1545 N22 W54 12 25.5 4 {AP)

8423 RAMY 12 29 175¢ N21 W55 12 25.5 A HS 20 1 1 3
8423 LEAR 12 30 0040 N22 W59 12 25.5 A HS 30 1 1 4
8423 VORO 12 30 0240 N21 W83 12 25.3 HAX 39 i 2
8423 VORG 12 30 0240 N23 W57 12 25.7 DK1 441 3 8 2
8423 SVTO 12 30 0720 N19 W61 12 25.6 A HR 30 1 1 2
8423 TACH 12 30 0758 N24 W60 12 25.7 DAI 352 10 10 3
8423 RAMY 12 30 1250 N22 W67 12 25.4 A HS 20 2 1 &
8423 28929 MWIL 12 30 1545 N21 WEB 12 25.4 4 (AP)

8423 VORG 12 30 2350 N21 W75 12 25.2 HAX 119 1 2
8423 VORO 12 30 2350 N23 W69 12 25.7 CRI &8 3 5 2
8419 LEAR 12 23 0015 MN27 E38 12 25.0 B BXO 20 4 4 3
8419 VORO 12 23 0044 N28 E37 12 25.9 BX1 11 4 3 3
8419 RAMY 12 23 1234 N27 £31 12 25.9 B BXO 10 3 4 3
8419 28922 MWIL 12 23 1545 N27 E30 12 26.0 4 (B )

8419 HOLL 12 23 1740 N31 E29 12 26.0 B BXO 30 4 5 2
8419 LEAR 12 24 0010 N27 E26 12 25.0 B BXO 40 & 4 3
B419 VORO 12 24 0024 N29 E26 12 26.0 CRO 55 5 3 3
8419 HOLL 12 24 1528 N31 E19 12 26.1 B €so 30 8 7 3
8419 RAMY 12 24 1541  N27 E18 12 26.0 B BXO 20 12 7 3
8419 28922 MWIL 12 24 1600 N28 E19 12 26.1 & {8 )

8419 VORO 12 25 0215 N27 E11 12 25.9 BXO 71 4 7 2
8419 SVTO 12 25 0810 N27 EO8 12 26.0 B cs0 40 14 8 3
8419 RAMY 12 25 1320 N27 EO5 12 25.9 8 BX0 40 12 g 3
8419 28922 MWIL 12 25 1400 N27 E04 12 26.0 5 (BG)

8419 HOLL 12 25 1724 N27 E04 12 24.0 B cs0 40 12 8 2
8419 LEAR 12 26 0031 N27 W01 12 25.9 BG6 DAL 40 8 9 2
84619 VORO 12 26 0305 N27 W03 12 25.9 CAC 124 7 8 2
8419 SVTO 12 26 0730 N2B W06 12 25.8 B Dso 70 12 9 3
8419 RAMY 12 26 1305 N27 WO® 12 25.8 B €S0 60 10 7 3
8419 HOLL 12 26 1554  N27 W09 12 24.0 B DAOD 50 1 6 3
8419 28922 WWIL 12 26 2100 N27 W13 12 25.9 4 (BG)

8419 VORO 12 26 2350 N27 W15 12 25.8 DAD 311 6 6 2
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Dec S8 SUNSPOT GROUPS
(Ordered by Central Meridian Passage Date)
DECEMBER 1998
NOAA/ Mt observation Corrected Long.

USAF  Wilson Time cHp HMax Meag Spot Area Spot  Extent
Group Group Sta Mo Day (UT) Lat CMD Mo Day H cClass Class (10-6 Hemi) Count {(bPeg) Qual
B419 LEAR 12 27 0027 N27 W13 12 26.0 BG EAI 130 27 11 4
8419 KAND 12 27 0920 N26 W20 12 25.8 DAI 18 8 4
B419 SVYTO 12 27 1011 H27 W21 12 25.8 B pso 300 13 7 3
8419 RAMY 12 27 1251 MN27 W23 12 25.7 B DKO 380 21 8 3
8419 HOLL 12 27 1556 N26 W24 12 25.8 B DAL 380 28 8 3

8419 28922 MWIL 12 27 1630 N26 W23 12 25.9 5 [+

8419 VORO 12 27 2355 N26 W29 12 25.7 DK1 728 18 5 2
8419 LEAR 12 28 0025 N27 W27 12 25.9 BG DKC 420 27 8 3
8419 SVTO 12 28 0815 N25 W33 12 25.8 ] EKI 720 22 12 3
8419 KAND 12 28 0940 N25 W32 12 25.9 EKI 3 12 4
8419 RAMY 12 2B 1549 N25 W37 12 25.8 BGD DAl 440 28 9 3
8419 28922 MWIL 12 2B 1600 N26 W36 12 25.9 5 {1

8419 HOLL 12 28 1620 N26 W36 12 25.9 B ESC 590 32 1 3
8419 VORG 12 28 2350 N25 W40 12 25.9 DK1 B43 7 7 2
8419 LEAR 12 29 0028 N27 W39 12 26.0 BGD EAl 5100 26 " 3
8419 SVI0 12 29 0815 M26 W45 12 25.8 B EAD 390 15 12 3
8419 KAND 12 29 0B45  N24 W45 12 25.9 DAI 18 10 4
8419 28922 MWIL 12 29 1545 N26 W48 12 25.9 5 (BG)

8419 RAMY 12 29 1759 N25 W49 12 25.9 BG DAl 330 26 10 3
8419 KOLL 12 29 1913 N24 W52 12 25.8 B EAI 310 19 12 3
8419 LEAR 12 30 0040 N26 W33 12 25.9 BG EAl 340 24 1 4
8419 VYORO 12 30 0240 HN23 W58 12 25.6 CAO 59 2 4 2
8419 SYTO 12 30 0720 N24 W55 12 26.0 B EAO 210 11 11 2
8419 RAMY 12 30 1250 N26 W60 12 25.9 BG  EAI 390 23 12 4
B419 28922 MWIL 12 30 1545 N26 W62 12 25.8 5 (BG)

8419 YORO 12 30 2350 N27 W68 12 25.7 DK1 666 3 9 2
8419 SYTO 12 31 0737 N28 W70 12 25.8 B EAD 240 3 13 3
8419 28922 MWIL 12'31 1545 N27 W73 12 26.0 4 (BG)

8419 HOLL 12 31 1625 N27 W75 12 25.8 B ESO 240 7 1 3
8419 VORO 0t 01 0036 N27 Wfg8 12 26.0 HAX 168 1 2
8419 LEAR 01 01 0408 N28 WBSE 12 25.6 B DAO 60 & 5 2
8416 VORC 12 20 0007 N20 E86 12 26.6 HAX 129 1 2
8416 LEAR 12 20 0020 N18 E79 12 26.0 A HA 50 1 2 3
8416 SVTO 12 20 0720 N19 E7TS 12 26.0 A HA 60 1 2 3
8416 TACH 12 20 0820 Ni8 E81 12 26.5 HSX 50 1 1 3
B416 RAMY 12 20 1347 N20 E76 12 26.4 B bSO 80 2 10 3
8416 HOLL 12 20 1600 N19 ETé 12 26.5 B cso 70 2 1 2
8416 VORD 12 20 2334 N21 E72 12 26.5 DAL 2%0 2 10 2
8416 LEAR 12 21 0105 N18 E6% 12 26.3 B DAO 80 & 9 4
8416 TACH 12 21 0641 H20 E68 12 26.3 DAO 130 4 10 3
8416 KAND 12 21 0930 N19 E65 12 26.3 EAD 4 12 3
8416 RAMY 12 21 1423  N19 E63 12 26.4 B EAD 180 12 12 3
8416 HOLL 12 21 1620 N19 E62 12 26.4 B EAO 100 7 13 1
8416 28921 MWIL 12 21 1800 N19 E6T 12 26.4 5 (BP)

8416 VORO 12 22 0002 N20 E&0 12 26.6 DAI 244 5 9 2
8416 LEAR 12 22 0035 M1B E58 12 26.4 B EAQ 100 8 11 2
8416 SVTO 12 22 1412 N18 E49 12 26.3 B DAD 100 4 9 1
8416 RAMY 12 22 1450 N20 E49 12 26.4 B BAD 160 14 10 3
8416 2B921  MWIL 12 22 1545 N19 E49 12 26.4 5 (BP)

8416 HOLL 12 22 1745 N18 E47 12 26.3 B DS¢ 140 5 9 2
B&16 LEAR 12 23 0015 N19 E44 12 26.4 B Dso 140 8 9 3
8416 VORO 12 23 OD&4  N20 E45 12 26.5 DAL 169 11 9 3
8416 TACR 12 23 0608 N20 E36 12 26.0 CAO 127 7 10 3
8416 RAMY 12 23 1234 N19 E37 12 26.3 ] DsSO 50 10 9 3
8416 28921 MWIL 12 23 1545 N19 E36 12 26.4 4 (8P)

8416 HOLL 12 23 1740 N23 E35 12 26.4 B Dso 60 11 10 2
8416 LEAR 12 24 0010 N18 E31 12 26.4 B DAOD 70 5 9 3
8416 VORG 12 24 0024 N20 E32 12 26.5 DAI 84 4 8 3
8416 TACH 12 24 0612 N19 E28 12 26.4 CAl 165 4 8 2
8416 HOLL 12 24 1528 N22 E25 12 26.6 B Ds0 50 6 10 3
8416 RAMY 12 24 1541 N19 E24 12 26.5 B CRO 20 8 8 3
8416 28921 MWIL 12 24 1600 NI9 E23 12 26.4 5 {BP)

8414 VORO 12 25 0215 NI19 E16 12 26.3 BXO 78 4 5 2
8416 SVTO 12 25 0810 N19 El4 12 26.4 8 DSO 30 4 8 3
8416 RAMY 12 25 1320 N20 EO9 12 26.2 B BXO 20 7 7 3
8416 28921 MMIL 12 25 1600 N19 E09 12 26.3 5 (B}

8416 HOLL 12 25 1724 N19 EOB 12 26.3 B Cso 30 7 & 2
8416 LEAR 12 26 0031 W20 EO4 12 26.3 B DSO 20 5 4 2
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(Ordered by Central Meridian Passage Date)

DECEMBER 1938

NOAA/ Mt Cbservation Corrected Long.

USAF  Wilson Time CHP Max Mag Spot Area Spot  Extent
Group  Group Sta Mo Day (UT) Lat CMD Mo Day H Class Class (10-6 Hemi) Count (Deg) GQual
8416 VORO 12 26 0305 N19 EO1 12 26.2 CAQ 53 3 3 2
8416 SVTD 12 26 0730 20 Wo1 12 26.2 B £so 90 12 6 3
8416 RAMY 12 26 1305 N22 W08 12 25.9 B Cso 30 5 8 3
8416 HOLL 12 26 1554 N20 W05 12 26.3 B Dso 40 7 10 3

8416 28921 MWIL 12 26 2100 N19 WOB 12 26.3 5 (BF)

8416 VORG 12 26 2350 N20 W10 12 26.2 CAQ 71 2 0 2
8416 LEAR 12 27 0027 NI19 W10 12 26.2 B Cso 20 2 3 4
8416 KAND 12 27 0920 H19 Wi4 12 25.3 CAC 4 5 5
B4 14 SVTO 12 27 1011 N20 W4 12 26.3 B cso 30 4 5 3
8416 RAMY 12 27 1251 N20 W16 12 26.3 B cso 20 7 5 3
8416 HOLL 12 27 1556 W19 W17 12 26.4 B €S0 30 6 & 3
8416 28921 MMIL 12 27 1630 N19 Wi¥ 12 26.4 5 (B )

8416 LEAR 12 28 0025 N19 W2t 12 26.4 B CAQ 20 7 4 3
8416 SVTO 12 28 0B15 N19 W26 12 26.3 B Ccs0 50 7 4 3
84164 KAND 12 28 0940 N19 W24 12 26.6 Cso 14 11 4
8416 RAMY 12 28 1549 N19 W27 12 256.6 B Cso 20 8 10 3
8416 28921 MWIL 12 28 1600 N19 W30 12 26.4 & (BP)

8416 HOLL 12 28 1620 N20 W29 12 26.5 B Cs0 20 5 4 3
B416 VORO 12 28 2350 N19 W32 12 26.5 CAl 60 4 3 2
8416 LEAR 12 29 0028 N19 W35 12 26.3 B Cso 30 4 3 3
8416 SVTO 12 29 0815  N19 W41 12 26.2 A HS 10 2 1 3
8416 KAND 12 29 0845 N18 W40 12 26.3 HA 1 t 4
8416  2B921 MWIL 12 29 1545 NI9 W43 12 26.4 & (BP)

8416 RAMY 12 29 1759 N18 W43 12 26.5 B €50 20 3 4 3
8416 HOLL 12 29 1913  N18 W46 12 26.3 A AX 1 3
8416 LEAR 12 30 0040 N18 W49 12 26.3 B cso 20 2 1 4
8416 VORO 12 30 0240 N15 W50 12 26.3 BXO 32 3 2 2
8416 SVTO 12 30 0720 N16 W51 12 26.4 A HR 20 1 1 2
B416 RAMY 12 30 1250 HN1B W54 12 26.4 B CRO 10 4 5 4
8416 28921 MWIL 12 30 1545 N19 W56 12 26.4 4 (B )

8416 SVTO 12 31 0737 N15 Wé4 12 26.5 B CRO 30 3 5 3
8416 HOLL 12 3% 1625 N16 W68 12 24.5 B BXO 20 4 4 3
B416A 28935 MWIL 12 28 1600 N19 W22 12 27.0 4 (AF)

84168 28930 MWIL 12 26 2100 S19 EGS 12 27.2 3 (AF)

8427 28941 MWIL 12 31 1545 N15 W57 12 27.3 4 (B )

8427 LEAR 01 01 0408 N16 W63 12 27.5 B BX0 10 2 3 2
8420C VORG 12 26 0305 N24 E24 12 28.0 BXO 3 2 3 2
84160 28931 MWIL 12 26 2100 N18 E19 12 28.3 2 (AP)

8420 LEAR 12 23 0015 N17 E76 12 28.8 A AX 20 1 1 3
8420 VORO 12 23 0044 N19 E77 12 28.9 HAX 32 1 3
8420 TACH 12 23 0608 NI17T E74 12 28.9 AXX 10 1 1 3
8420 RAMY 12 23 1234 N1B E70 12 28.8 A HS 20 1 1 3
8420 28923 MWIL 12 23 1545 N18 E70 12 29.0 & {AP)

8420 HOLL 12 23 1740 N19 E70 12 29.1 A AX 20 1 1 2
8420 LEAR 12 24 0010 N18 E62 12 28.7 A AX 30 2 1 3
8420 VORD 12 24 0024 N19 E66 12 29.0 HRX 32 1 3
B420 TACH 12 24 0612 N18 Eé1 12 28.9 AXX 15 1 1 2
8420 HOLL 12 24 1528 N19 E58 12 29.1 A HS 20 1 1 3
8420 RAMY 12 24 1541 N17 E56 12 28.9 A AX 2 3
8420 28923 MWIL 12 24 1600 N18 ES6 12 28.9 4 (AP}

8420 VORD 12 25 0215 N18 E50 12 28.9 AXX 1A ] 2
8420 SVTO 12 25 0810 N17 E48 12 29.0 A HS 20 1 1 3
8420 RAMY 12 25 1320 H17 E45 12 26.0 A AX 10 1 1 3
8420 28923 MWIL 12 25 1400 N18 E43 12 2B.9 4 (AP)

8420 HOLL 12 25 1724 N17 E43 12 29,0 A AX 1 2
8420 LEAR 12 26 0031 N17 E38 12 28.9 A HS 10 1 1 2
8420 VORC 12 26 0305 N18 E37 12 28.9 AXX 14 1 2
8420 RAMY 12 26 1305 N21 E29 12 28.8 A BX0 20 2 2 3
8420 HOLL 12 26 1554 N21 E28 12 28.8 B BXO 10 3 3 3
8420 HOLL 12 26 1554 N23 E30 12 29.0 B BXO 10 2 3 3

8420 28933 MWIL 12 26 2100 N17 E27 12 28.9 5 (AP)
8420 28932 MWIL 12 26 2100 N23 E26 12 28.9 4 (B
8420 VORD 12 26 2350 N18 E25 12 28.9 AXX 12 1 2
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Dec 98 SUNSPOT GROUPS
(Ordered by Central Meridian Passage Date)
DECEMBER 1998
NGAA/ Mt Cbservation Corrected Long.
USAF  Wilson Time CHP Max Mag Spot Area Spot  Extent
Group Group Sta Mo Day (UT) Lat CMD Mo Day H Class Class (10-5 Hemi) Count (Deg) Qual
B420 LEAR 12 27 0027 N20 E25 12 28.9 B BXO 10 4 3 4
B420 KAND 12 27 0920 N7 E19 12 28.8 AX 1 1 4
8420 KAND 12 27 0920 N23 E18 12 28.8 BXO 2 4 4
8420 SVTO 12 27 1011 Ni7 E20 12 28.9 A HR 10 1 3
8420 RAMY 12 27 1251 M22 E18 12 28.9 B BXO 10 3 6 3
8420 HOLL 12 27 1556 N21 E15 12 28.8 B BXO 10 2 3 3
8420 28933 MWIL 12 27 1630 Ni7 E17 12 2.0 -4 CAP)
8420 28932 MWIL 12 27 1630 N22 E15 12 28.8 4 (AP)
8420 VORO 12 27 2355 N18 E12 12 28.9 AXX 12 1 2
8420 LEAR 12 28 0025 Ni% E11 12 28.8 B BX0 3 4 3
8420 SVTO 12 28 0815 Ni6 EO7 12 28.9 A HR 10 i 3
8420 KAND 12 28 0940 N17 EO7 12 28.9 AX i 4
84204 SVTO 12 28 0815  S21 E18 12 29.7 8 BX0 10 2 2 3
8420A KAND 12 28 0940 S20 E17 12 29.7 BX0 2 3 4
84204 RAMY 12 28 1549 s21 E14 12 29.7 B BX0 2 2 3
84208 28936 MWIL 12 28 1600 $21 E15 12 29.8 3 (BG)
84208 VOROD 12 28 2350 N23 E23 12 30.8 AXX 14 1 2
8420B 28937 MWIL 12 29 1545 N20 EQ3 12 29.9 3 (BF)
84208 VORO 12 30 0240 N20 W06 12 29.6 HAX 28 1 2
84208 SVTO 12 30 0720 N19 W08 12 29.7 A HR 10 2 1 2
B8420B 28937 MWIL 12 30 1545 N19 Wi3 12 29.7 4 (BG)
84208 VORD 12 30 2350 N20 W17 12 29.7 BXO 28 3 1 2
84208 SVTO 12 31 0737 N20 W21 12 29.7 A AX 2 1 3
8420B 28937 MWIL 12 31 1545 N20 W25 12 29.7 4 (BF)
8420B VORO 01 0t 0036 N20 W32 12 29.7 BX! 37 4 3 2
84208 LEAR 01 01 0408 N20 W32 12 29.8 B BXO 30 5 3 2
84208 VORO 01 02 0005 M20 W45 12 29.7 AXX 8 1 2
84208 LEAR 01 02 0128 N20 W43 12 29.9 A AX 1 3
8421 28924 MWIL 12 23 1545 N27 E80 12 29.9 2 (AP)
8421 HOLL 12 23 1740 N29 E&3 12 30.2 A HK 90 2 3 2
8421 LEAR 12 24 0010 N27 E7& 12 29.8 A HA 70 2 1 3
8421 VORO 12 24 0024 N29 E7S 12 29.9 HAX 274 2 3
8421 TACH 12 24 0612 N2B E75 12 30.1 HR 130 4 3 2
8421 HOLL 12 24 1528 M29 E71 12 30.2 B DSO 180 4 & 3
8421 RAMY 12 24 1541 N26 E6B 12 29.9 B DAO 120 7 6 3
8421 28924 MWIL 12 24 1600 N2B E68 12 30.0 5 (BP)
8421 VORC 12 25 0215 N29 E60 12 29.8 HAX 261 3 2
8421 SVT0 12 25 0810 N27 E60 12 30.0 B DAO 190 9 8 3
8421 RAMY 12 25 1320 N2B E58 12 30.1 B DAO 130 10 10 3
8421 28924 MWIL 12 25 1600 N2B E56 12 30.0 & (BG)
8421 HOLL 12 25 1724 N27 E55 12 30.0 B bSO 200 11 6 2
8421 LEAR 12 26 0031 N28 E52 12 30.1 B DAI 180 7 8 2
8421 VOROD 12 26 0305 N29 E47 12 29.8 HKX 484 6 2
8421 SVTD 12 26 0730 N28 E47 12 30.0 B DAQ 490 13 10 3
8421 RAMY 12 26 1305 N28 E45 12 30.1 B DAl 140 9 9 3
8421 HOLL 12 26 1554 N28 E45 12 30.2 B BAC 210 12 7 3
8421 28924 MWIL 12 26 2100 N28 E4t 12 30.1 5 (1 2]
8421 VORO 12 26 2350 N29 E39 12 30.0 DAC 557 8 7 2
8421 LEAR 12 27 0027 W27 E38 12 30.0 BG DAC 230 31 16 4
8421 KAND 12 27 0920 N28 E34 12 30.0 EAC 30 11 4
8421 SVTOD 12 27 1011 W27 E34 12 30.1 B EAI 340 25 11 3
8421 RAMY 12 27 1251 N28 E32 12 30.0 B EAT 290 40 11 3
8421 HOLL 12 27 1556 N28 E31 12 30.1 B DsC 280 3 10 3
8421 28924 MWIL 12 27 1630 N28 E32 12 30.2 5 (BG)
8421 VORO 12 27 2355  N29 E27 12 30.1 DAl 687 30 8 2
8421 LEAR 12 28 0025 N26 E24 12 25.9 BG  DAC 230 35 10 3
8421 TACH 12 28 0426 N24 E23 12 30.0 DAl 264 @ 8 2
8421 SVTO 12 28 0815 N25 E20 12 29.9 B FAL 650 37 16 3
8421 KAND 12 28 0940 N22 E17 12 29.7 AX 1 &
8421 KAKD 12 28 0940 N28 €20 12 30.0 DAL 57 10 4
8421 RAMY 12 28 1549 N25 E17 12 30.0 86 EAC 310 56 12 3
8421 28924 MWIL 12 28 1600 N27 E16 12 29.9 5 (]
8421 HOLL 12 28 1620 H27 E17 12 30.0 B EAC 240 58 12 3
8421 VORO 12 28 2350 N28 E12 12 29.9 DK1 1304 i3 11 2
8421 LEAR 12 29 10028 N26 E13 12 30.0 BG EAC 380 56 13 3
8421 SVTO 12 29 0815  N27 EO7 12 29.9 BG  EK1 730 48 14 3
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SUNSPOT GROUPDSE Dec 98
(Ordered by Central Meridian Passage Date)
DECEMBER 1998
NOAA/ Mt Observation Corrected Long.
USAF  Wilson Time CHp Max Mag Spot Area Spot  Extent
Group Group Sta Mo Day (UT) Lat CHP Mo Day H Class Class (10-6 Hemi) Count (Deg) Quat
8421 KAND 12 29 0845 N26 EO7 12 29.9 EKC 72 13 4
8421 28924 MWIL 12 29 1545 N26 EOF  12.29.9 § )
B421 RAMY 12 29 1759 W25 E03 12 30.0 BD EKC 650 42 13 3
8421 HOLL 12 29 1913  N27 E03 12 30.0 B EAC 490 38 13 3
8421 LEAR 12 30 0040 N26 W01 12 29.9 BGD EKC 700 58 12 4
8421 VORG 12 30 0240 N27 W04 12 29.8 DKI 927 20 12 2
8421 SVTO 12 3¢ 0720 N26 W06 12 29.8 BG  EAI 340 40 13 2
B421 TACH 12 30 0758 N24 WO6 12 29.9 EAI 1320 28 1 3
8421 RAMY 12 30 1250 N26 W09 12 29.8 BGD EKC 720 87 15 4
8421 28924 MWIL 12 30 1545 N26 W10 12 29.9 & )
8421 VORC 12 30 2350 N27 W4 12 29.9 DKI 1426 61 1 2
8421 SVTO 12 31 0737 N27 W18 12 29.9 86  EKI 680 45 14 3
8421 28924 MWIL 12 31 1545 M26 W23 12 29.9 5 (b )
a421 HOLL 12 31 1625 N27 W23 12 29.9 BGD FEXC 666 65 16 3
8421 VORG 01 01 0036 N26 W29 12 29.9 DKI 1596 31 9 2
8421 LEAR 01 01 0408 N27 W29 12 30.0 BGD EKC 720 58 15 2
8421 KAND 01 01 0840 N26 W34 12 29.8 EKC 40 13 2
8421 RAMY 01 01 1248 H26 W35 12 29.9 BGD EKC 600 33 14 2
8421 28924  MWIL 01 01 1600 N26 W35 12 30.0 5 (BG)
8421 HOLL 071 0f 1843 N27 W38 12 29.9 BGD EKC 650 38 14 2
8421 VORG 01 062 0005 N26 W42 12 29.8 DKI 1303 43 9 2
8421 LEAR 01 02 0128 N26 W4T 12 30.0 86 EKC 530 29 15 3
8421 RAMY @1 02 1240 N24 W47 12 30.0 BGD FKC 4610 49 16 3
8421 28924 MWIL 01 02 1545 N26 W48 12 30.0 5 ()
B421 HOLL 01 02 1615 N27 W50 12 29.9 BGD EKC 620 23 15 2
8421 VORC 01 03 0020 N26 W56 12 29.8 DK1 1388 37 11 3
8421 LEAR 01 03 0048 N26 W53 12 30.0 BG FKC 430 26 17 3
8421 RAMY 01 03 1340 N26 W& 12 29.9 BGD FKC 630 36 16 3
8421 28924 MWIL 01 03 1545  N26 Ws1 12 30.0 5 (B )
8421 HOLL 071 03 1635 N27 W65 12 29.7 BGD FKC 600 34 16 4
8421 VORG 01 04 0000 N26 W&9 12 29.7 DKI 963 10 9 3
8421 LEAR 01 04 0025 N2& W&5 12 30.1 BG EKC 420 22 12 3
8421 TACKE 01 04 0559 W27 W72 12 29.7 DAL 415 14 8 2
8421 RAMY 01 04 1225 N25 W72 12 30.0 BG EAQ 200 17 12 3
8421 SVTC 01 04 1400 N27 W81 12 29.4 B EAD 270 6 14 2
8421 28924 MWIL 01 04 1600 N26 W75 12 29.9 5 (B}
8421 HOLL 01 04 1620 N27 W77 12 29.8 B6 EAD 450 1 15 3
8421 VORO 01 05 0024 N26 W78 12 30.0 HAX 676 2 3
8421 LEAR 01 05 0030 N256 W77 12 30.1 B DAI 180 4 7 3
8421 TACH 01 05 0542 N2B W76 12 30.4 HR 48 3 2 3
8421 SVTO 01 05 0745 N27 W72 12 30.8 B ESO 120 3 11 3
8421A 28934 MWIL 12 27 1630 S12 E32 12 30.1 4 (AP)
84214 LEAR 12 28 0025 S12 E26 12 30.0 B BXO 2 2 3
8422 HOLL 12 24 1528 $23 E76 12 30.5 A HS 60 ] 2 3
8422 RAMY 12 24 1541 523 E81 12 30.9 B CAD 70 5 10 3
8422 28925 MWIL 12 26 1600 S23 E78 12 30.7 3 (AP)
8422 VORO 12 25 0215 822 E74 12 30.8 HAX 468 3 2
8422 SVTO 12 25 0810 s$24 E7S 12 31.1 B DAO 180 4 10 3
8422 RAMY 12 25 1320 S23 E75 12 31.3 B Dso 70 5 g 3
8422 28925 MMIL 12 25 1400 S23 E68 12 30.9 4 (B )
8422 HOLL 12 25 1724 823 E48 12 31.0 B PE] 160 4 7 2
8422 LEAR 12 26 0031 §22 E&4 12 30.9 B DAO 190 4 8 2
B422 VORO 12 26 0305 $22 E&O 12 30.7 HKX 349 3 2
8422 SVTO 12 26 0730 $23 E57 12 30.7 B DsO 220 8 6 3
8422 RAMY 12 26 1305 S22 E58 12 31.0 B DSO 80 9 7 3
8422 HOLL 12 26 1554 523 ES5 12 30.9 B DS0 170 8 6 3
8422 28925 MWIL 12 26 2100 P23 E53 12 30.9 5 {BG)
8422 VORO 12 26 2350 $22 E4% 12 30.7 HKX 469 4 2
8422 LEAR 12 27 0027 s23 E51 12 30.9 B DAl 170 13 7 4
8422 KAND 12 27 0920 23 E47 12 31.0 DAD 16 8 &
B4z22 SVTo 12 27 1011 $24 E45 12 30.9 B DAC 170 15 7 3
8422 RAMY 12 27 1251 21 E44 12 30.9 B DAO 220 22 8 3
8422 HOLL 12 27 1556 $23 E42 12 30.9 B DsO 210 13 8 3
8422 28925 MWIL 12 27 1630 S23 E44 12 31.1 5 {B )
8422 VORD 12 27 2355 8§22 E40 12 31.1 CAl 321 10 6 2
8422 LEAR 12 28 0025 $23 E38 12 30.9 B DAC 160 13 7 3
8422 SVT0 12 28 0815 $23 E35 12 31.0 B CAD 210 17 7 3
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Dec 98 SUNSPOT GROUPS
(Oordered by Central Meridian Passage Date)
DECEMBER 1998
NOAA/ Kt Observation Corrected Long.

USAF  Wilson Time CHP Max Mag Spot Area Spot  Extent
Group Group Sta Mo Day (UT) Lat CMD Mo Day H cClass Class (10-6 Hemi) Count (Deg) Qual
8422 KAND 12 28 0940 S22 E32 12 30.9 DAI 25 10 4
8422 RAMY 12 28 1549 823 E30 12 31.0 B DAD 160 20 10 3

8422 28925 MWIL 12 28 1600 S23 E30 12 31.0 5 B

8422 HOLL 12 28 1620 s23 E24 12 30.5 B hEL 190 24 10 3
8422 vorRo 12 28 2350 S22 E27 12 31.1 CAI 375 5 () 2
8422 LEAR 12 29 0028 S23 E25 12 30.9 B DSO 160 17 8 3
8422 syTOo 12 20 0815 $23 E21 12 31.0 B DAD 100 13 7 3
8422 KAND 12 29 0845 s24 E20 12 30.9 €Sl 14 7 4
8427 28925 MWIL 12 29 1545 823 Et6 12 30.9 5 (BP)

8422 RAMY 12 29 1759 s24 E16 12 31.0 B cs0 120 1 8 3
8422 HOLL 12 29 1913 s23 E16 12 31.0 B Cso 110 14 8 3
8422 LEAR 12 30 0040 823 E12 12 30.9 B cso 130 21 8 4
8422 vorROo 12 30 0240 s23 E08 12 30.7 HAX 158 1 2
8422 sVyTa 12 30 0720 s23 EO8 12 30.9 B cso 80 9 7 2
8422 TACH 12 30 0758 23 E0O8 12 30.9 CAl 138 8 7 3
8422 RAMY 12 30 1250 S24 EO5 12 30.9 B CAD 130 16 3 &
8422 28925 MWIL 12 30 1545 S23 E03 12 30.9 5 (8P

8422 VORO 12 30 2350 s23 E00 12 31.0 CHG 214 9 7 2
8622 SVTO 12 31 0737 523 w08 12 30.7 B cso 80 5 4 3
8427 28925 MWIL 12 31 1545 s23 Wi 12 30.9 5 {86)

8422 HOLL 12 31 1625 523 W09 12 31.0 B cAQ 160 10 9 3
8422 VORO 01 01 0036 523 W13 12 31.0 CHO 186 3 8 2
8422 LEAR 01 01 0408 s23 W17 12 31.0 B CAD 120 9 g 2
8422 KAND 01 01 0840 S22 Wi6 12 31.1 €so 4 g 2
8422 RAMY 01 01 1248 825 Wig 12 311 B CAD &0 4 8 2
8422 28925 MWIL 01 01 1400 s23 W23 12 31.0 5 {BP)

8422 HoLL 01 01 1843  S23 W23 12 31.0 B CSo a0 é 9 2
8422 YORO 01 02 0005 S23 w29 12 30.9 HSX 151 & 2
8422 LEAR 01 02 0128 23 W27 12 31.0 B CAQ 100 3 9 3
8422 RAMY 01 02 1240 s22 W36 12 30.9 A Hs 90 2 2 3
8427 28925 MWIL 01 02 1545 522 W37 12 30.9 5 (AP

8422 HOLL 01 02 1615 S21 W38 12 30.9 A HS 60 2 2 2
8422 VORO 01 03 0020 S23 W40 12 31.0 CAO 164 3 8 3
8422 LEAR 01 03 0048 S23 W38 12 31.1 B Cso a0 3 10 3
8422 RAMY 01 03 1340 S24 W48 12 31.0 8 cso 20 4 6 3
8422 28925 MWIL 01 063 1545 S22 W50 12 30.9 5 CAP)

8422 HOLL 01 03 1635 s23 W50 12 30.9 B Cso &0 4 4 4
B422 VORO 01 04 0000 S23 W56 12 30.8 HAX 160 1 3
8422 LEAR 01 04 0025 s23 w53 12 31.0 B CAO 80 2 F4 3
8422 TACK 01 04 0559 sS20 W59 12 30.8 HSX - 200 1 2 2
8422 RAMY 01 04 1225 523 W60 12 31.0 A HS 80 1 2 3
8422 SVTO 01 04 1400 s21 w63 12 30.8 A HS 40 1 2 2
8422 28925 MWIL 01 04 1600 S22 W63 12 30.9 5 {AP)

8422 HOLL 01 04 1620 821 W65 12 30.8 A HS 80 1 2 3
8422 VORO 01 05 0024 522 W68 12 30.9 HAX 146 1 3
8422 LEAR 01 05 0030 s23 Wes 12 31.0 A HA 80 1 1 3
8422 TACH 01 05 0542 s21 W69 12 31.0 HSX 50 1 2 3
8422 SVTO 01 05 0745 S22 W72 12 30.9 A HS 80 1 3 3
8422 RAMY 01 05 1215 S22 W73 12 31.0 A HA 60 1 2 3
8422 28925 MWIL 01 05 1545 522 W76 12 30.9 5 (AP}

8422 HOLL 01 05 1619 s21 W79 12 30.7 A Hs 60 1 1 3
B422 LEAR 01 06 0020 S23 W79 12 31.0 A HA 20 1 2 3
8422 TACK 01 06 0523 s22 W82 12 31.0 © HSX 35 1 2 2
8422 SVTO 01 06 0740 s22 W79 12 31.2 A HR 30 1 2 3
84227 TACH 12 28 0426 533 E35 12 31.0 CAl 60 5 7 2
84228 VORO 12 28 2350 s11 E28 12 31.1 BXO 7 2 1 2
Stations reporting:

HOLL = Holloman MWIL = Mt. Wilson SVTQ = San Vito

KAND = Kandilli PALE = Palehua TACH = Tashkent

LEAR = Learmonth RAMY = Ramey VORO = Voroshilov
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SUDDEN IONOSPHERIC DISTURBAMCES Dec 98

DECEMBER 1998

Hide Number of Station Reports by Type
LF-

Start Max End Spread Flare X-ray NOAA
Day (uT) (UT) (UT) Imp Index SWF SEA SPA SPA SES (ur) Class Region
01 M5 1126 1130 1= 1 1 116 c2.1 8395
01 1315 1320 1330 1- 1 1 1315 c1.1
o1 1810 1814 1844 2- 3 2 1800 C5.0 8402
02 09065 0910 0915 1- 1 1 0905 c1.3 8402
03 1205 1219 1245 2 3 2 1159 c2.0 8395
04 1101 1105 1124 1- 3 1 1 1102 €i.3 8402
05 157 1207 1224 1 3 2 *
06 1225 1251 1333 1 3 2 *
0& 1440 1445 1450 1- 1 1 1440 c1.0 8402
07 0945 1000 1015 i- 1 1 0946 1.3 8402
07 2145 2155 2217 1+ 1 1 2143 3.9 8405
08 0859 0905 1002 1+ 3 2 *
08 1002 1008 1049 2+ 1 1 *
o8 1232 1302 1341 2- 3 1 1 1230 c2.9 8404
08 1401 1409 1438 1+ 5 2 4 1400 £5.7 8405
08 1615 1619 16340 1 1 1 1613 c2.0
08 1634 1639 1708 2 1 1 1632 c3.5
08 1809 1824 1930 2+ 3 3 1808 B404
o 2015 2018 2037 1 3 2 2015 c3.1 B4O4
09 1739 1766 1801 1 3 3 1734 £5.9 8405
09 1804 1808 1823 1- 3 2 1801 c3.2
10 0859 0902 (0952 1 1 1 No flare
1 1140 1150 1155 1- 1 1141 1.3 8408
" 1744 1753 1811 1 3 3 1739 €3.4 8408
12 1238 1301 1315 1 5 2 2 1248 c1.3 8409
12 1333 1347 1410 1 3 2 *
13 0515 0516 0537 1- 1 1 0512 €3.0
13 0711 0715 0740 1 3 1 1 o707 5.5 8404
13 1031 1037 1052 1 3 2 3 1030 3.7 8408
13 1848 1852 1904 1- 1 1 1845 €1.2
13 2044 2049 2102 - 1 1 2037 £z.8 8408
14 06935 0941 1002 1+ 3 2 0938 c7.3 8408
14 0941 0943 0945 2 5 3 1 1 0938 c7.3 8408
14 1105 1110 1120 1- 1 1 1108 €i.3
i4 135 1145 1145 1- 1 1 1136 €1.7
14 1215 1220 1230 1- 1 1 1214 c1.9
14 1920 1924 1934 1- 3 2 1913 c2.6
14 2228 2231 2300 2- 3 2 No flare
15 1045 1055 1100 1- 1 1047 €1.0 8409
15 - 2045 2050 2115 1+ 1 1 No flare
16 0115 0118 0124 1- 1 i *
16 0946 0957 1018 1+ 3 2 0944 c1.8
16 155 1200 1210 1- 1 1 1158 ci.z 8409
16 1906 1909 1939 i+ 3 4 1902 5.4 8409
17 0743 0748 0828 2 3 1 1 0740 M3.2 8409
17 1352 1418 1443 1+ 5 1 6 1412 7.2 8409
17 1750 1754 1811 1- 3 4 1746 ChH.4 8415
17 1807 1816 1852 2- 3 2 1809 C4.5 8408
17 2107 2112 2135 1 3 2 2112 c5.9
17 2118 2124 2207 2 3 2 2112 c5.9
17 2305 2311 2341 2- 3 2 2258 c8.3 8415

* = no flare patrot,
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Dec 98 SUDDEN IONOSPHERIC DISTURBANCES

DECEMBER 1998

Wide Number of Station Reports by Type

Start Max End Spread LF- Flare X-ray HOAA
Day T uTY UT Imp  Index SWF SEA SPA  SPA SES uT) Class Region
18 0528 0530 0545 i 1 1 0514 C3.4 8415
18 0745 0750 0830 2 1 1 0742 C3.4 8415
18 0940 0950 (0955 1- 1 1 0942 1.6 8409
18 1246 1252 1300 1- 3 2 1247 c2.9 8409
18 1530 1540 1540 1- 1 1 1533 1.3 8415
18 1602 1607 1635 1+ 3 3 1559 cz.0 8415
18 1716 1720 1928 3 3 5 1713 MB.0Q 8415
19 0652 0655 Q717 1 1 1 No flare
1% 0945 0930 1000 1- 1 1 0949 8406
19 1425 1435 1500 1+ 5 1 2 1425 8415
20 0510 0515 0548 2 1 1 0507 C3.4 8415
20 0854 0902 0927 2 3 2 2 0849 M1.8 8415
20 1245 1247 1300 1- 1 1 *
21 1951 1957 2009 1- 1 i 1942E C1.4 8415
22 1519 1527 1546 1+ 1 1 1530 B6.9 8415
22 2349 2352 24000 1- 1 1 2345 c6.9
23 0815 0816 0835 1- 1 1 0813 LE
23 111 1128 1150 2 1 1 *
23 1159 1206 1225 2+ 5 3 i 1 1157 c5.0
24 0654 0655 0709 1- 1 1 No flare
24 . 1130 1135 1145 3 5 3 1 2 1129 M1.7 8421
24 1926 1928 1935 1- 1 1 Ho flare
25 0620 0622 0712 1+ 1 1 0531 #H1.2 8421
26 0513 0515 0530 1- 1 1 0507 c2.4 842t
26 0600 0601 0623 i- 1 1 0555 c7.8 8422
26 0926 0932 0953 1 3 2 2 0919 c2.9 8421
26 1433 1442 1505 1+ 1 1 1447 C4.4 8421
26 1448 1504 1542 2 5 2 1447 C4.4 8421
26 1824 1830 1855 2- 3 3 1821 €3.5 8419
27 0557 0558 0615 1- 1 1 0552 c2.2 8421
27 1826 1830 1905 2 1 i 1824 2.0
27 2013 2017 2037 1 3 3 2012 C3.4 8421
28 0517 0518 0545 1+ i 1 0515 Ml.4 8416
28 0545 0546 0617 1+ i 1 0545 M3.1
28 0843 0854 0B54D  1- 1 1 0841 c2.5 8419
28 1106 1107 1117 2 5 1 1 1102 c2.8
28 1154 1157 1206 3- 5 3 1 1 1152 c5.7 8419
28 1310 1315 1326 i- 1 1 1305 £2.3 8419
28 1806 1811 1828 1 3 2 1804 C4.9 8419
28 2317 2322 0005 2- 3 2 2315 M1.7 8421
29 0734 0735 0753 1 1 1 0739 c2.6 8421
29 0924 0946 1045 3- 3 2 0923 c5.1 8421
29 1245 1306 1412 1 1 1 1302 €2.90 8421
29 1512 1520 153500 2 1 1 1516 2.4 8421
29 1551 1555 1617 1 3 2 1516 c2.4 8421
30 0531 0532 0356 1+ 1 1 0528 c2.9 8421
30 1217 1226 1248 1+ 3 2 1 1214 c3.0 8421
30 1807 1810 1820 1- 1 1804 c1.7 as21
31 0630 04630 0656 1 1 1 0626 C4.9
31 Q718 0719 0738 1 1 1 traks Ch4.1 8421
31 1455 1502 1545 2+ 1 1 1454 c1.4

* = no flare patrol,
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SUDDEM TOMOSPHERIC DISTURBANCES Dec 98

DECEMBER 1998

OBSERVATORIES REPORTING FOR DECEMBER 1998

Banning, California, USA SES Rimavska Sobota, Slovakia SEA
Cambridge, England, UK SES Rochester, Mew Hampshire, UsA SES
Columbia City, Indiana, UsA SES Sun City Center, FL, USA SES
Edenvale, Rep of S. Africa SES Tucson, Arizona, USA SES
Houston, Texas, USA SES Upice, Czech Republic SEA
Hudson, Chio, USA SES Vlasim, Czech Republic SEA
Keniz, SWitzerland SES Ziar nad Hronom, Slovakia SEA
Nerja, Spain SES Zilina, Slovakia SEA
Panska Ves, Czech Republic SES, SEA, SWF
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Dec 98 SO0OLAR RADIO EMISSION
Spectral Observations
DECEMBER 1998
OBSERVATION EVENT FREQUENCY
Start End Start End Spectral  Event Int Lower Upper Remarks
Day (UT) (UT) Sta (uT) (UT) Class Remarks (1-3)  (MHz)  (MH2)
01 0000 072% HIRA
LEAR  0008.0 0009.0 111 1 30 64
0000 0750 cule  (0009.0 0010.0 It G 1 18X 80
o752 1350 POTS 0732 E 1350 U 1 s,C 2 1100 275
0810 1328  ONDR
pots  1119.1 1121.0 1T G,U 3 40X 200U
2020 2400 CULG
2125 2400  HIRA
02 0000 0729  HIRA
0000 0750 CULG 0729.0 0729.0 111 B 1 25 60
oysz 1352 POTS 0752 E 1352 U I S, W 1 110U 300
0812 1326 ONDR
POTS  0929.2 0930.3 111 o 1 40X 280
POTS  0948.3 0948.4 111 B 2 1Mo 140
poTS  1032.9 1033.2 III G 1 1100 145
POTS  1054.5 1054.6 It B 2 110U 150
poTS  1107.1 1107.2 111 B 1 110U 145
pOTS  1214.7 1215.0 I 4] 2 oy 160
POTS  1247.3 1247.5 111 B 2 (el 145
POTS  1250.2 1250.4 111 B 1 110U 275
pOTS 13433 1344.1 111 G 2 60 250
SGMR  1615.0 1616.0 1881 1 30 80
2020 2400 cuLe  2113.0 2113.0 111 B 1 40 150
2126 2400 HIRA
cuLGs  2227.0 2233.0 111 H 1 30 90
03 0000 0728 HIRA 0151.4 0151.6 111 B 1 70 140
HIRA  0549.2 0549.4 It B 1 90 200
0000 0750 CULE  0710.0 0710.0 It B 1 55 a0
CULG  0724.0 0728.0 111! G 1 35 160
LEAR  0724.0 0727.0 I 1 40 60
CULG 0740.0 0740.0 111 G 1 40 160
poTs 0752 E 1352 U 111 N 1 1100 170u
0752 1352 PoTs 0752 E 1352 U I s,C,bC 1 110U 350
pots  0850.8 0854.2 1i1 GG 3 40X 225
LEAR  0851.0 0900.0 111 1 30 80
poTs  1001.0 1006.0 111 GG 3 40¥ 225
sVT0  1129.0 1129.0 ITI 1 59 84
POTS  1129.1 1147.3 111 GG 3 40X 350
svTe  1147.0 1148.0 I 1 56 76
0813 1324 ONDR  1201.2 1204.4 DCIM G 1 2520 4365X
POTS  1243.1 1243.3 111 B 2 1100 170U
sVT0  1330.0 1330.0 111 1 76 84
POTS  1330.1 1331.2 1M1 G 2 40X 170U
SGMR  1732.0 1733.0 111 1 30 55
2020 2400 cuLe 2103.0 2104.0 [11 G ] 55 260
cuLe 2113.0 2118.0 I GG 2 18 220
PALE  2113.0 2115.0 0 2 25 70
PALE 2122.0 2123.0 111 1 30 50
cuLG 2123.0 2124.0 I11 G 2 18X 90
CULG  2226.0 2226.0 11 B 2 18 90
LEAR  2226.0 2226.0 11t ( 30 55
PALE  2226.0 2226.0 139 1 a7 45
2126 2400 HIRA  2226.6 2226.8 R B 1 30 100
CULG  2234.0 223%5.0 111 G 1 18 90
LEAR  2309.0 2310.0 ITI 2 30 80
PALE  2309.0 2310.0 111 1 27 55
HIRA  2309.8 2310.0 111 B 1 30 100
CuLe  2310.0 2310.0 It1 B 1 18X 90
04 LEAR  0000.0 0001.0 111 1 30 56
0000 0750 cuLc  0001.0 0001.0 111 8 1 20 90
cuLe 0012.90 06012.0 111 B 1 30 120
LEAR 0012.0 0012.0 It 2 30 80
PALE 0012.0 0012.0 111 1 30 50
LEAR  0030.0 0032.0 111 2 30 80
PALE  0030.0 0032.0 111 1 27 50
cuLG  0031.0 0032.0 I G 2 23 150
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SOLAR RADIO EMTIS S T ON Dec 98
Spectral Observations
DECEMBER 1998
OBSERVATION EVENT FREQUENCY
Start End Start End Spectral  Event int Lower  Upper Remarks
Day ¢UT) (UT) sta UT) (UT) Class Remarks (1-3)  (Mitz)  (MEZ)
04 0000 0728 HIRA  0031.0 0o31.2 11 B 1 30 150
LEAR  0043,0 0044.0 111 1 30 60
CULG  0044.0 0107.0 111 N 1 20 90
LEAR  0103.0 0107.0 11 2 30 77
HIRA  07114.2 0114.6 111 B 1 150 250
LEAR  0142.0 151.0 I 1 30 53
LEAR  0219.0 0223.0 111 2 30 80
CULG  0220.0 0221.0 I G 1 20 90
HIRA  0220.0 0220.2 111 B 1 25% 200
LEAR  0250.0 0258.0 I 3 30 80
CULG  0251.0 0251.0 111 B 1 25 a0
CUls  0255.0 025%.0 111 G 2 20 150
PALE  0255.0 0256.0 I 1 36 70
HIRA  0256.0 0256.6 111 G 2 25X 190
HIRA  0317.6 0317.8 ItI B 1 130 200
LEAR  0409.0 0412.0 111 3 30 80
CULG  0410.0 0415.0 111 G 3 18X 180
HIRA  0410.56 0411.8 111 G 3 25X 210
HIRA  0414.8 0415.0 111 B 1 25X 140
LEAR  0435.0 0442.0 111 1 30 80
LEAR  0542.0 0543.0 111 2 30 80
HIRA  0542.8 0543.0 11 B 1 40 130
LEAR  0557.0 0603.0 111 2 30 80
LEAR - 0633.0 0959.0 111 N 2 30 80
HIRA  0639.8 0640.0 111 B 3 40 210
HIRA  0643.2 0646.0 1 G 2 40 210
SVT0  0645.0 0650.0 111 2 35 82
RIRA  0650.0 0650.2 111 B 3 40 250
SVTO0  0723.0 0723.0 1L 2 35 a5
0752 1352 POTS 0752 E 1352 o 1 s,C,bC 2 110U 450
POTS 0757.4 0757.8 I G 2 1oy 1701
POTS  0B15.6 0823.9 It G,U 2 40X 170U
POTS 0819 1341 1 N 1 110U 170U
POTS  0837.5 0838.2 111 G 2 40X 170U
POTS  0848.0 0853.5 I GG 3 40X 225
SVIO  0914.0 0915.0 1M 2 35 a3
POTS  0914.5 0919.6 I GG,C 3 40% 250
POTS  (9256.7 0928.2 111 G,6,U 2 40% 250
SVT0  1001.0 1015.0 111 N 1 56 a5
POTS  1001.5 100%.9 DCIM 2 300 600
POTS  1001.6 1002.4 FIT G,C 3 40% 360
POTS  1014.9 1015.8 111 G 3 40X 250
POTS  1029.5 1029.6 111 B 2 110U 170U
POTS  1054.9 1109.3 1M GG,C 3 40X 200U
SVTO  10655.0 1106.0 111 N 2 35 B4
ONDR  1104.3 1106.2 DCIM W 1 800%  2000x
POTS  1104.4 1109.1 DCIM 2 200U 800X
0815 1323 ONDR  1104.5 1106.0 BCIM ¢ 1 2000  4345X
SVTO  1108.0 1140.0 111 N 2 36 84
POTS  1110.9 1121.2 DCI¥ 1 200U 500
POTS  1122.1 1122.9 I G 3 40X 170U
POTS  1131.1 1131.4 [11 G 2 110U 170U
POTS  1140.3 1140.5 111 B 3 110U 220
POTS  1150.4 1150.6 111 G 3 110U 250
POTS 12181 1226.8 1] GG,C 3 40% BOOX
SVTo 1221.0 1231.0 111 N 3 35 85
SVT0  1222.0 1231.0 111 N 3 35 a5
SGMR  1223.0 1225.0 111 1 30 50
POTS  1231.0 1231.7 1) G 3 40X 550
POTS  1235.3 1238.3 111 GG 3 40% 170U
POTS  1241.3 1242.6 111 GG 3 40% 170u
POTS  1241.5 1241.8 DCIM 2 340 550
POTS  1314.3 1326.3 83 GG, C 2 40X 300
SGMR 1319.0 1324.0 111 1 30 55
SVT0  1319.0 1320.0 1 1 38U 831
POTS  1339.6 1347.9 I GG 3 40X 300
SGMR  1422.0 1425.0. 11 1 30 80
SVTO  1422.0 1425.0 I 1 35 80
SGMR  1445.90 1447.0 111 1 30 55
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Dec 98 SOLAR RADIO EMISSTION
Spectral Observations

DECEMBER 1998

OBSERVATION EVENT FREQUENCY
Start End Start End Spectrat  Event int Lower  Upper Remarks
Day (UT) (UT) S&ta (um) ut) Class Remarks {1-3) (MHz)  (MHz)
04 SGMR  1556.0 1557.0 111 1 30 55
PALE  1847.0 1847.0 11t 1 32 37
2020 2400 CcuLG 2020.0E  2109.0 111 K 1 20 90
CULG  2039.0 2039.0 111 B 1 20 90
PALE  2039.0 2039.0 I 1 25 55
PALE  2054.0 2056.0 IT] 1 27 50
cuLe  2139.0 2200.0 111 GG 2 18X 180
PALE 2142.0 2158.0 111 N / 25 70
2127 2400 HIRA  2142.6 2142.8 I1I B 1 30 150
LEAR  2151.0 2152.0 111 1 30 46
HIRA  2152.0 2152.6 1381 G 1 30 200
LEAR  2159.0 2159.0 ItI 1 30 70
HIRA  2159.2 2159.4 11 B 1 40 200
LEAR  2213.0 2213.0 i 1 30 51
cuLe  2214.0 2214.0 111 B 1 20 90
CULG  2234.0 2234.0 11t B 1 20 100
LEAR  2234.0 2319.0 111 N 1 30 46
LEAR  0009.0 0010.0 111 1 30 59
0000 0750 cCUuLG 0010.0 0010.0 111 B 1 20 50
LEAR  0024.0 0024.0 111 1 34 51
LEAR  0046.0 0047.0 [11 2 30 81
CULG  0047.0 0047.0 Il B 1 20 80
PALE  0111.0 0113.0 171 1 25 55
CULG  0133.0 0133.¢0 111 B 1 30 90
LEAR  0133.0 0133.0 11 1 32 65
LEAR  0152.0 0152.0 11§ 2 30 &0
cuLG  0212.0 0213.0 111 6 1 20 160
LEAR 0212.0 0400.0 I1 N 2 30 80
0000 0728 HIRA 0212.4 0212.8 Itl G 1 30 240
CULG  0229.0 0400.0 111 N 2 18X 180
HIRA  0232.4 0232.6 111 B 2 25X 200
HIRA  0245.2 0246.4 111 G 1 30 240
HIRA  025C.8 0251.6 111 G 2 30 250
HIRA  0255.4 0257.0 I G 1 25X 210
HERA  0309.4 0310.0 111 G 2 25X 250
HIRA  0328.8 0329.0 111 B 1 25X 160
HIRA  0347.8 0348.0 11 B 1 25X 140
CULG  0435.0 0440.0 111 G 3 18X 300
LEAR  0435.0 0440.0 111 3 30 80
HIRA  0435.8 0438.6 111 G 3 25X% 280
LEAR  0454.0 0454.0 111 1 30 55
CULGE  0455.0 0514.0 111 N 1 20 90
LEAR  0505.0 0513.0 111 2 30 80
CULE  0535.0 0542.0 IT1 G 1 25 20
CuLG 0542.0 0634 .0 11 N 1 20 %0
CULG  0555.0 0356.0 11 G 1 30 50
LEAR  0556.0 0556.0 11 1 30 48
LEAR  0636.0 0707.0 111 N 2 30 80
CULG  0637.0 0637.0 111 8 1 25 90
CULG  0640.0 0646.0 111 G 2 23 150
CUuLG  0650.0 0651.0 111 G 3 23 260
CULG  0650.0 0654.0 111 G 2 18X 150
HIRA  0650.8 0652.4 I G 2 70 200
LG 0659.0 0708.0 149 G 1 20 70
CULG 0702.0 0702.0 11 B 1 35 20
cuLe  0723.0 0723.0 14t B8 2 20 %0
cuLe - 0731.0 0750.0D 111 N 1 25 90
LEAR  0739.0 0800.0 11 2 30 80
svto  0759.0 0800.0 111 1 35 45
0752 1352 POTS (075%9.2 0800.4 I1I G,U 2 40X 550
POTS  0800.9 0801.1 DCIM 1 200U 325
POTS  0813.1 0813.8 DLIM 1 200U 360
0817 1324  ONDR
poTs 0818 1052 U 1 ] 2 110U 450
POTS  0840.9 0845.4 DCI¥ U 2 200U 400
POTS  0842.1 0844.3 Il G,RS 1 Hou 350
POTS  0912.4 0912.6 111 B 1 40% 250
PALE  1019.0 1917.0 It 1 25 45
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SOLAR RADTIO EMISSION Dec 98
Spectral Observations
DECEMBER 1998
OBSERVATION EVENT FREQUENCY
Start End Start End Spectral  Event Int Lower  Upper Remarks
Day (UT) (UT) $ta UT) (Ut) Class Remarks (1-3)  (MHz)  (MHZ)
05 POTS  1027.9 1029.3 11 GG 3 110U 800X
POTS  1034.4 1034.5 1381 B 2 110U 170U
POTS  1055.4 1055.6 111 B 2 40X 250
POTS  1100.3 1101.2 11 G 1 110U 170y
POTS  1109.5 1109.6 I B 2 110U 170U
POTS  1251.0 1253.9 11 GG 2 40X 250
POTS  1318.1 1318.2 111 B 1 150 400
POTS  1348.3 1348.9 DCIMN U 2 200U 350
SGMR  1452.0 1452.0 1291 1 30 50
SGMR  1629.0 1630.0 11t 1 30 80
SGHR  1703.0 1703.0 11 1 30 30
SGMR  1711.0 1713.0 1EI 2 30 80
2020 2400 CULG  2047.0 2051.0 111 G 1 20 20
PALE  2051.0 2051.0 113 1 25 50
CULG  2107.0 2108.0 111 G 1 20 %0
2128 2400  HIRA
CuLG  2134.0 2138.0 117 G 1 18 90
PALE  2135.0 2135.0 111 1 27 50
06 LEAR  0115.0 6117.0 111 2 30 80
0000 0750 cuLG  0116.0 0117.0 11! G 1 20 90
CULG  0155.0 0155.0 11E B 1 25 160
LEAR  0156.0 0157.0 FlI 2 30 80
LEAR  0254.0 0311.0 CONT 1 30 80
clte  0310.0 0311.0 I G 1 23 90
LEAR  0433.0 0436.0 11l 2 30 80
CULG  0434.0 0437.0 It G 1 25 130
0000 0728 HIRA  0437.8 0438.0 111 B 1 50 170
CULG  0514.0 0514.0 111 B 1 23 40
LEAR  0514.0 0514.0 I 2 30 53
0752 1352 POTs 0812 1352 U I 5,C 1 110U 300
0819 1323  ONDR
POYS  0824.3 0825.3 1HI G 2 110U 170U
POTS  0829.8 0830.46 IT1 G 2 110U 140
POTS  (838.6 0838.8 188 8 2 1oy 1701
POTS  0907.1 0907.2 I B 2 125 225
POTS 0921 1340 111 N 1 110U 170U
POTS  0933.0 0933.1 111 B 2 110U 170U
POTS  1002.8 1002.9 111 G 1 160 325
FOTS  1009.0 1009.4 111 G 3 40X 225
POTS  1018.%9 1026.2 IT1 G 2 110U 170U
POTS  1043.5 1044.3 I G 2 110U 170U
POTS  1055.0 1036.0 111 G 3 1100 275
POTS 1102.9 1109.7 111 GG,RS 3 40X 310
POTS  1121.0 1122.8 11t G 2 40X 400
POTS  1144.0 1146.7 111 G 2 10y 150
POTS  1224.3 1224.4 111 G 2 40X 165
POTS  1234.0 1234.4 ItI G 2 130 170U
POTS  1302.8 1306.1 111 G 2 40X 170U
POTS  1325.2 1326.5 I 6 2 110U 1764
POTS  1339.9 1341.9 111 G 2 40X 170U
« 2020 2400 cULG  2059.0 2059.0 II1 B 1 25 90
LEAR  2325.0 2326.0 111 1 30 65
CULG  2325.0 2327.0 11 6 1 23 o0
CULe  2341.0 2343.0 IEI G 2 18X 130
LEAR  2341.0 2342.0 111 2 30 80
PALE  2341.0 2342.0 111 1 25 50
2129 2400 KIRA  2341.0 2341.6 11 G 1 25% 140
07 LEAR  0006.0 0GG7.0 It 2 30 80
PALE  0006.0 0007.0 111 1 40 55
0000 0728 HIRA  0006.8 0007.0 111 B 1 30 240
0000 0750 cuLE  0007.0 0007.0 199 B 2 23 240
LEAR  0037.0 0038.90 111 1 30 &0
CULG  0038.0 0038.0 111 B 1 20 110
CUte  0140.0 0144.0 1 G 1 20 150
LEAR  0140.0 0143.0 i 2 30 70
HIRA  0140.2 0141.6 Il G 1 90 180
HIRA 0142.8 0143.2 111 G 1 60 150
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Dec 98 SOLAR RADIO EMISSTION
Spectral Observations
DECEMBER 1998
OBSERVATION EVENT FREQUENCY
Start End Start End Spectral  Event int Lower  Upper Remarks
Day (UTY (UT) Sta (uT) um Class Remarks (1-3) (MHz)  (MHZ)
o7 CULG  0403.0 0403.0 111 B 1 50 150
HIRA  0403.0 0403.2 183 B 1 50 160
LEAR  0403.0 0403.0 11t 1 40 80
LEAR  0516.0 0517.0 I 2 30 80
HIRA 0516.8 0517.0 111 B 1 40 160
cuLG  0517.0 0625.0 111 N 1 20 180
HIRA  0532.0 0532.2 I11 B 1 50 160
LEAR  0532.0 0542.0 183 1 30 56
HIRA  0603.8 0604.0 111 B 1 100 250
LEAR  0624.0 0625.0 111 2 40 80
HIRA  0624.8 0625.0 Il B 2 50 250
0752 1352 POTS  O757.5 0757.6 DCIK 1 200U 325
POTS  0802.4 0802.5 UNCLF 2 150 170U
0820 1323 ONDR
PoTS  0822.9 0823.0 111 B 2 110U 145
poTS  0828.0 0828.2 Iy B 2 40X 225
pPOTS 0838 1302 11 N 1 110U 170U
LEAR  0838.0 0850.0 111 N 1 30 80
POTS  0847.2 0850.1 111 G 3 40X 375
SVTo  0849.0 0850.0 A 1 35U 45U
POTS  0914.0 0914.2 11t B,U 3 145 275
POTS 1003.2 1005.0 111 G 2 40X 170U
pors 1118.2 1125.2 Il G, U 2 110U 170U
sVT0  1156.0 1156.0 111 1 350 69U
poTs  1156.4 1156.8 I11 G 2 40X 170U
poTS  1159.9 1200.0 DCIM 1 200U 275
POTS  1315.2 1315.3 111 B 2 110U 145
2020 2400 CULG 2121.0 2121.0 111 B 1 20 80
2130 2400 HIRA
08 0000 0728  HIRA
0000 0750  CULG
0754 1352 POTS 0754 E 1352 U I ] 1 110U 350
0822 1322  ONDR
SVT0  0914.0 0916.0 111 2 50 67
paTs  1150.9 1151.1 111 B 2 1100 280
2025 2400 CULG
2131 2400 HIRA
09 0000 0728  HIRA
0000 0750 CULG  0323.0 0325.9 111 G 1 20 90
0752 1352 POTS 0752 E 1352 U I s 1 110U 320
082% 1321  ONDR
POTS  1148.9 1149.0 111 B 1 1100 170U
poTs  1211.9 1212.2 i1 G 2 "oy 170u
2025 2400 cUuLG  2056.0 2057.0 111 G 1 30 80
cuLe  2209.0 2209.0 I B 1 55 150
2132 2400 HIRA  2209.0 2209.2 183} B 1 80 150
HIRA  2224.8 2225.0 11§ B 1 150 300
HIRA  2253.4 2253.6 111 B 1 80 140
10 0000 0728 HIRA
0000 0755 CULG  0513.0 0513.0 1391 B 1 20 60
0824 1319  ONDR
0752 1352 POTS 0905.8 0907.1 1 5 1 250 325
LEAR 0917.0 0923.0 A 2 30 66
SVTO  0917.0 0921.9 v z 35U 71U
poTs  0917.9 0919.9 111 G 2 40X 170U
POTS 0925 1352 1 5,W 1 140 350
POTS  0934.2 0941 U UNCLF 2 40X 60
LEAR  1038.0 1040.0 It 1 30 45
svio  1038.0 1040.0 \ z 35 85
POTS  103B8.7 1042.8 111 G 3 40X 17ou
POTS  1041.3 1042.8 DCIM 2 200U 325
pors  1050.9 1051.2 111 G 2 110U 160
LEAR  2325.0 2327.0 11t 2 30 80
PALE  2326.0 2326.0 I 1 28 43
2025 2400 CULG  2326.0 2327.0 11t G 1 20 10
2132 2400 HIRA  2326.0 2326.4 111 B 1 30 130
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SOLAR RADIO E MISSION Dec 98
Spectral Observations
DECEMBER 1998
OBSERVATION EVENT FREQUENCY
Start End Start End Spectral  Event Int Lower  Upper Remarks
Day (UT) <{UT) Sta Ty un Class Remarks (-3 (MHz) (MHz)
11 0000 0729  HIRA
LEAR  0443.0 0444.0 11t 2 30 80
0000 0755 CULG  0443.0 0444.0 I G 1 20 100
CULG  0452.0 0452,0 111 B 1 30 90
0800 1351 POTS 0800 E 1351 U 1 S,W 1 130 250
LEAR  0804.0 0805.0 il 1 30 68
POTS  0804.5 0808.1 11 G 2 40X 220
0826 1321  ONDR
2133 2400 HIRA
2025 2400 cuLe 2237.0 2237.0 111 B 1 18X S0
12 0000 0729 HIRA
0000 0755 cULG  0404.0 0404.0 111 B 1 23 90
CULG  0414.0 0414.0 1§64 B 1 80 160
CuLG  0737.0 0738.0 It G 2 50 250
LEAR  0737.0 0737.0 I 2 &5 80
SVT0  0737.0 0737.0 111 1 67 81
0800 1351 POTS 0814.5 0814.6 111 B 2 110U 130
0827 1319 ONDR
POTS  0843.5 0844.7 i1t G 2 110U 170U
POTS  0%903.9 0904.0 FII B 2 110U 170U
POTS  1058.5 1059.2 111 G,u 2 40X 170U
SVT0  1059.0 1113.0 I N 1 35 85
POTS  1109.2 1M12.6 111 GG 3 40X 400
POTS  1251.2 1252.8 111 G 3 40X 225
2025 2400 cCULG  2025.0 2028.0 111 G 1 20 100
2133 2400 HIRA
cuLe  2318.0 2319.0 I 5 1 600 1000
13 0000 0729 HIRA
0000 0755 CULG  0515.0 0515.0 111 B 1 600 900
CULG  0538.0 0538.0 111 B 1 100 180
CULG  0652.0 0652.0 111 B 1 100 180
CUuLG  0710.0 0713.0 11l G 1 100 730
CULG  0724.0 0724.0 I B 1 550 1100
CULG  0736.0 0736.0 Irr B 1 25 100
LEAR  0757.0 0758.0 1 2 30 75
POTS 0BOD E 1351 U 111 N 1 110U 170U
0800 1351 POTS 080D & 1351 U I §,C,DC 2 110U 380
0828 1318  ONDR
POTS  1006.1 1007.1 111 G 2 40X 65
SVTO  1348.0 1349.0 v 2 35 85
POTS  1348.7 1349.9 11t GG 3 40X 250
SGMR  1349.0 1349.0 111 1 30 80
2025 2400 CULG  2027.0 2032.0 111 G 1 20 70
CULG  2043.0 2045.0 I G 1 18 90
2134 2400 HIRA
PALE 2143.0 2144.0 11I 1 25 45
LEAR  2257.0 2258.0 I11 1 30 65
CULG  2258.0 2332.0 11t N 1 20 150
PALE  2258.0 2311.0 111 N 1 25 50
LEAR  2311.0 2311.0 I 2 30 78
CuLs  234%1.0 2400.0p 1 S 1 100 180
14 0000 0755 CULG OC0O0D.0E  0755.0p 1 s 1 100 180
CULG  0008.0 0014.0 111 G 2 18% 360
LEAR  0008.0 0020.0 111 2 30 80
0000 0729 HIRA  0008.8 0009.0 I B 1 50 200
PALE 0012.0 6013.0 1 1 30 55
HIRA  0012.4 G013.0 Il G 2 25X 210
tute  0020.0 0020.0 It B 1 23 90
POTS 0800 E 1350 U 111 H 1 40% 90U
POTS 0800 E 1350 U IE N 1 110U 170U
0800 1350 POTS 0800 E 1350 U I 5,C,DC 3 40X 450
0829 1320 ONDR
POTS 0849 1245 111 N 2 40X 90U
SVI0  0908.0 1318.0 CONT 2 58 85
2025 2400 CULG
2135 2400  HIRA
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Dec 28 SOLAR RADIO EMISSION
Spectral Observations
DECEMBER 1598
OBSERVATION EVENT FREQUENCY
Start End Start End Spectral  Event Int Lower  Upper Remarks
Day (UT} (UT) Sta um {0 Class Remarks 1-3) (HHz) (MH2)
15 000C 0730 HIRA
0000 0755  CULG
0800 1350 POTS 0800 E 1350 U t §,C,hC 2 itou 300
ONDR  1217.0 1219.2 DCIM & 1 800X  2000X
POTS 1218.1 1219.4 111 G 2 110U 800X
0830 1320 ONDR 1219.0 1219.1 DCIM W 1 2000% 4375
pOTS  1222.1 1222.2 DCIM 2 225 600
POTS 1229.1 1229.5 Il G,RS 2 110U 250
2025 2400 CULG  2029.0 2029.0 i1 B 1 20 g0
2136 2400  HIRA
16 0000 0730 HIRA
LEAR  0006.0 0005.0 111 2 30 70
PALE  0006.0 0006.0 111 1 27 50
0000 0755 CULG  0006.0 0006.0 111 B 1 23 90
cuLG  0621.0 0421.0 111 B 1 45 160
0800 1350 POTS 0806 1215 1 s, U 1 40 400
0831 1319 ONDR
POTS  1044.0 1045.3 DCIM 2 200U 400
POTS  1044.7 1045.1 111 G 2 110U 250
POTS  1047.2 1047.3 I11 B 2 155 250
POTS  1159.7 1159.8 1981 B 1 200U 280
POTS  1159.9 1200.4 UNCLF 2 140 220
2136 2400  HIRA
2025 2400 cuLc 2310.0 2310.0 111 B 1 30 %0
17 0000 0731 HIRA
LEAR  0732.0 0806.0 111 3 30 80
LEAR  0742.0 0806.0 111 3 30 80
SVTO  0742.0 0752.0 v 3 35 85
CULG 0743.0 0745.0 v 3 20 100
0000 0755 CULG O0743.0 0747.0 I G 3 18X 520
CULG  0744.0 0748.0 11 UE 3 30 60
CULG 0745.0 a755.00 11 FN 2 30 230
CULG  0745.0 0755.00 11 SH 2 &0 470 ESS 650
SVT0  0750.0 0757.0 11 3 36 85 ESS 0500
LEAR 0751.0 0800.0 1t 2 30 80 £8% 0500
0800 1350 POTS 0800 E 1350 U t S, W 1 1100 400
POTS  0906.6 0906.7 111 B 1 40X Qou
0832 1320 ONDR  1056.1 1056.3 DCIM G 1 970 2000
POTS 1124.2 1124.7 111 G 3 110U 350
poTs  1211.0 1211.2 UNCLF 2 40% 30
POTS 1220.6 221.2 Il G 2 40X 170U
POTS  1256.5 1257.0 1t G pi 40X 170U
POTS  1301.4 1301.5 111 B 2 120 225
POTS  1306.5 1307.2 111 G 3 110U 250
SGMR  1415.0 1418.0 v 3 30 80
SVYTO  1415.0 1418.0 v 3 35 85
SVTO  1419.0 1424.0 11 2 58 85 ESS 0400
SGMR  1420.0 1424 .0 I 3 60 80 ESS 0600
SGMR  1811.0 1814.0 111 2 30 80
PALE 1914.0 1922.0 111 2 25 75
SGMR  1914.0 1921.0 199! 2 30 80
PALE 2126.0 2132.0 It1 1 27 47
2030 2400 CULG  2126.0 2128.0 11t G 1 18X 180
cuLe  2129.0 2132.0 111 G 1 18X 850
2137 2400 HIRA 2211.6 2211.8 111 B 1 40 140
CULG  2212.0 2212.0 Il 8 1 20 140
18 LEAR  0032.0 0036.0 111 2 30 80
0000 0755 CULG  0032.0 00356.0 111 G 1 23 90
PALE  0033.0 0037.0 111 2 25 55
0000 0731 HIRA  0036.4 0036.6 It B 1 25X 90
CULG  0120.0 0124.0 111 G 2 18X 120
LEAR  0120.0 0124.0 111 2 30 80
RIRA 0120.4 0120.8 111 8 1 25X 120
PALE 0121.0 0122.0 111 2 25 50
LEAR  0451.0 0451.0 111 1 35 65
cULE  0526.0 0526.0 1§98 B 1 100 500
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SOLAR RADTIO EMISSION Dec 98
Spectral Observations
DECEMBER 1998
OBSERVATION EVENT FREQUENCY
Start End Start End Spectral  Event Int Lower  Upper Remarks
Day (UT) (UT) Sta uT) um) Class Remarks (1-3}  (MHz)  (MH2)
18 HIRA  0526.0 0526.2 111 B 2 80 450
LEAR  (0633.0 0643.0 111 2 30 65
CULG  0A43.0 0643.0 I B 1 18 60
POTS 0744 E 0O746.2 11 G 3 75 375
- POTS O744 E  Q747.7 bBCIM 2 200U 450
0744 1341 POTS Q744 E 0842 1 S,.W 1 180 350
CULG  0745.0 0747.0 I11 G 1 30 450
0833 1320 ONDR
POTS  0918.4 0918.7 1 B 3 110U 400
POTS  1025.0 1025.1 DCIM 2 400 800X
POTS  1126.4 1129.2 111 G 2 40% 400
sVTo 1127.0 1128.0 I1] 2 38 83
POTS  1247.7 1255.2 11t GG 3 40X 500
SVTO 1248.0 1253.0 EII 3 35 85
SGMR  1250.0 1252.0 111 2 30 80
SGMR  1727.0 1755.0 I1 1 30 50 EsSs 1200
PALE  1814.0 1815.0 111 2 28 68
SGMR  1814.0 1825.0 IE] N 1 30 80
PALE  2222.0 2222.0 111 1 28 43
2030 2400 cuLe 2222.0 2222.0 I B 1 18X 90
LEAR 2232.0 2333.0 111 2 30 63
CULG  2247.0 2247.0 11 B 1 120 540
2137 2400 HIRA 2247.4 2247.6 Pl B 1 200 520
CULG  2252.0 2254.0 111 G 2 - 18% 90
HIRA  2252.0 2253.8 IIl G 1 25X 110
LEAR  2252.0 22583.0 11t 2 30 76
PALE  2253.0 2254.0 1E1 1 28 4b
Cule 2332.0 2334.0 111 G 1 20 90
PALE  2332.0 2334.0 111 1 28 42
19 LEAR  0001.C 0005.0 111 2 30 80
PALE  0001.0 0634.0 I N 2 25 &0
0000 0755 CULG  0002.0 0035.0 111 N 1 20 150
LEAR  0018.0 0028.0 111 2 30 80
LEAR  0033.0 0034.0 I 2 30 80
LEAR  0207.0 0209.0 v 3 30 80
CULG  0208.0 0208.0 I11 B 2 18X 140
PALE  (0208.0 0208.0 111 2 30 55
0000 0731 HIRA 0218.0 0218.2 I B 2 25X 130
CULG  0514.0 0514.0 111 B 1 30 130
LEAR  0514.0 0514.0 1EI 1 30 75
CULG  0555.0 0555.0 I11 B 1 25 75
LEAR  0455.0 0455.0 111 1 30 60
0800 1351 POTS O0BOO0 FE 1357 U 1 s,C 2 110U 350
POTS  (0827.8 0827.9 11t B 1 40X ooy
0834 1322  ONDR
LEAR  08356.0 0838.0 I11 2 30 80
SVTO  0836.0 0838.0 111 2 35 85
POTS  0836.3 0838.8 111 GG 3 40X 300U
POTS  0836.3 0840.1 DCIM 2 200U 400
LEAR  0911.0 0912.0 Il 2 30 75
sVTo 0911.0 0912.9 111 2 37 a3
POTS 0911.8 0912.2 II1 G,RS 2 40X 170U
SVT0  0936.0 0936.0 111 1 68 81
POTS 0936.B 0936.9 11 B 2 55 90U
LEAR  1019.0 1012.0 FII 1 30 50
SVTO  1019.0 1021.0 I11 2 35 83
POTS  1019.4 1021.1 111 G 3 40X 250
POTS  1028.2 1028.4 111 G 2 40% 150
POTS  1033.3 1033.5 111 B 2 40X 60
SVTO  1055.0 1056.0 LIl 2 37 85
POTS  1055.% 1057.6 bCIM 1 450 800X
POTS  1055.5 1057.7 111 GG,RS 3 40% 325
PoTs  1121.5 1121.7 11 B,RS 2 Hou 160
POTS 11421 1142.3 DCIM 1 250 350
POTS  1149.9 1152.5 11t G 3 40X 325
SVTo  1151.0 1152.0 111 2 39 82
POTS 1234.5 1235.0 I11 G 2 40x% 170U
POTS  1256.7 1256.9 UNCLF 1 70 oqu
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Dec S8 SOLAR RADIO EMISSION
Spectral Observations

DECEMBER 1998

OBSERVATION EVENT FREQUENCY
$tart End Start End Spectral  Event Int Lower  Upper Remarks
Day (UT) (UT) Sta (UT) wn Class Remarks (1-3) (MHZ) (MHZ)
19 svTo  1303.0 1310.0 I 2 35 B4
poTs  1303.5 1304.0 111 G 3 40X 400
poTs  1309.5 1310.3 11! G 3 40X 170U
poTS  1327.8 1327.9 DCIM 2 200U 325
SVT0  1344.0 1345.0 11 2 36 84
POTS  1344.5 1345.1 11 G,U 2 40X 325
SGMR  1605.0 1605.0 111 1 30 55
SGMR  1648.0 1648.0 111 2 30 55

2030 2400 CULG
2138 2400  HIRA

20 PALE  0230.0 0245.0 1EL N 1 25 50
LEAR  0417.0 0417.0 101 1 30 55
0000 0755 CULG  0417.0 0417.0 11t B 1 18X 100
0000 0732 HIRA 0511.8 0512.0 111 B 1 80 240
0800 1352 POTS 0800 E 1352 U 1 s,C 2 110U 400
ONDR  0B46.2 0903.0 DCI¥  GG,SP 2 800X  2000X
0835 1321 ONDR  0852.4 0903.1 DCI¥ GG 1 2000X  4375X
pPOTS  0853.0 0857.5 DCIM 2 375 750
SVTO - 1124.0 1125.0 111 1 36 68
POTS  1124.7 1125.1 UNCLF 2 40X &5
POTS  1340.2 1340.3 111 B 2 110U 150
2030 2400 cuLG 2030.0E  2100.0 111 N 1 18X 140
2138 2400 HIRA
PALE  2155.0 2157.0 I 1 27 55
cuLs  2156.0 2202.0 ITI G 1 18X 160
e  2214.0 2215.0 17 G 1 30 90
CULG  2242.0 2243.0 1Hl G 1 30 130
LEAR  2242.0 2242.0 11t 1 30 80
PALE 2255.0 2257.0 11 1 27 55
21 LEAR  0129.0 0129.0 111 1 30 60
0000 0732 HIRA  0134.3 0135.0 I B 1 500 750
0000 0755 CULG  0403.0 0403.0 Il B 1 23 90
LEAR  0444.0 0445.0 I11 2 42 78
HIRA  0444.6 0444.8 111 B 2 50 240
CULG 0445.0 0445.0 111 G 2 35 220
HIRA  0600.6 0600.8 111 B 1 90 300
cuLe  0631.0 0631.0 FII B 1 70 300
guLG  0753.0 0754.0 Il G 2 20 90
LEAR  0753.0 0753.0 IE1 2 30 80
POTS 0800 E 1352 U 1L N 1 40X F0U
0800 1351 POTS 0800 E 1352 U 1 §,C 2 110U 350
0835 1320 ONDR
POTS  0933.2 0933.9 111 GG 2 110U 225
POTS  1011.8 1013.4 111 GG 2 40X 300
poTs  1059.4 1059.5 DCIM 2 450 650
POTS  1059.4 1100.2 11 G 2 40X 170U
POTS  1126.3 1127.1 I1I G 2 40X 170U
POTS  1136.9 1137.6 111 G 2 40X 170y
POTS  1259.3 1259.7 111 G 2 40X 170U
SGMR  1546.0 1546.0 111 1 30 75
PALE  1B06.0 1806.0 IT1 1 28 45
SGMR  1806.0 1806.0 Il 1 30 80
PALE  1845.0 1846.0 111 2 28 67
SGMR  1845.0 1846.0 1L 2 30 80
2030 2400 cuLe  2116.0 2116.0 111 B 1 60 180
cuLG  2138.0 2203.0 111 N 1 18X 90
PALE  2138.0 2138.0 111 1 27 55
2139 2400 HIRA
CULG  2306.0 2308.0 111 G 1 23 S0
cuLG  2317.0 2317.0 111 B 1 23 90
22 0000 0800 cULG  0321.0 0450.0 111 $ 1 30 90
LEAR  0323.0 0551.0 CONT 1 30 80
CULG  0400.0 0402.0 Tt G 2 60 180
CULG  0413.0 0414.0 111 G 2 60 180
0000 0733 HIRA 0Q413.2 0413.4 111 B 2 50 200
CULG  0450.0 0602.0 111 N 1 30 90
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SOLAR RADIO EMTISS I ON Dec 98
Spectral Observations
DECEMBER 1998
OBSERVATION EVENT FREQUENCY
Start End Start End Spectral Event Int Lower  Upper Remarks
Day (UT) (UT) Sta um) (T Class Remarks (1-3) (MHZ) (MHZ)
22 LEAR  0710.0 0731.0 1 N 2 30 80
CULG  0711.0 0711.0 111 B 1 25 90
SVI0  0718.0 0718.0 I 1 36 43
fULe  0719.0 0719.0 1M B 2 20 90
CULG  0723.0 0732.0 11 GG 1 20 160
0800 1351 POTS 0800 E 1351 U 1 s 1 110U 250
POTS  0805.5 0805.8 I G 2 110U 160
POTS 0830 U 1351 U i N 1 110U 1700
LEAR  0833,0 0833.¢0 Il 1 30 72
SVT0  0833.0 0833.¢9 IT1 1 35 41
POTS  0833.1 0833.4 I G 2 40X 270
D836 1322  ONDR
POTS  0903.6 0917.1 FII GG,RS 3 40X 450
LEAR  0904.0 0915.0 111 H} 3 30 80
SVTO  09056.0 0916.0 111 N 3 35 a5
POTS 0923.4 0923.7 11 B 1 200U 325
POTS  0926.2 0926.7 Il G 2 110U 275
POTS  1025.4 1026.3 111 G 2 40X 300
POTS  1132.0 1132.1 ITi B 1 250 350
POTS  1133.0 1134.6 DCIM 1 200U 450
POTS  1133.5 1134.1 139 G 2 110U 200U
POTS  1146.3 1146.4 111 B 1 200U 400
POTS  1231.5 1235.7 I11 G 2 110U 260
SGMR  1433.0 1433.0 111 1 30 80
SVTO 1433.0 1433.0 I 1 68 81
2030 2400 CULG  2042.0 2042.0 111 B ] 200 500
CULG  2049.0 2051.0 IT1 G 1 30 200
CULG  2111.0 2112.0 111 G 1 30 550
CULG 2t16.0 2117.0 1] G 1 35 300
Cule  2132.0 2132.0 111 B 1 20 90
CULG 2232.0 2303.0 II11 N 1 20 90
2139 2400 HIRA  2247.6 2247.8 11 B 2 120 1500
CULG 2313.¢ 2313.0 (B3 B 1 100 160
CULE  2346.0 2346.0 I B 1 30 90
CULG  2347.0 2349.0 111 G 2 130 1300
23 LEAR  0029.0 0030.0 1if 3 30 80
PALE  002%.0 0030.0 I 3 30U 50U
0000 080C cCuLG 0029.0 0030.0 111 G 2 20 300
0000 0733 HIRA 0029.4 0029.8 I11 B 2 40 230
CULG  0128.0 0129.0 111 G 1 80 1380
LEAR  0222.0 0223.0 11 2 30 55
LEAR  0231.0 0244.0 111 N 2 30 70
CULG  0232.0 0240.0 UNCEF 2 20 80
CULG  0326.0 0327.0 111 G 1 160 300
HIRA  0326.6 0326.8 1M B 1 140 250
CULG  0335.0 0335.0 [ B 1 20 120
LEAR  0&06.0 0615.0 111 2 30 80
CULG  0611.0 0617.0 11 FN 1 18X 30
CULe  05612.0 0621.0 1T SH 1 25 55 ESS 950
CULG  0613.0 0615.0 It G 1 20 150
HIRA  0613.4 0614.2 111 G 2 40 230
LEAR  0615.0 0632.0 11 2 30 80 Ess 0850
CULG  0621.0 0631.0 11 FR 2 18X 50
CULG 0621.0 0632.0 IT SH 2 30 100  ESS 750
HIRA  0621.2 06256.8 11 3 50 90 Ess 750
LEAR  0833.0 0701.0 4% 1 30 56
SVTO  0639.0 0656.0 v 2 35 45
08B0C 1351 POTS 0800 E 9351 © 1 S,W 1 110U 300
SVTO  0830.0 0833.0 111 2 35 a5
LEAR  0831.0 0833.0 111 2 30 80
POTS  0831.0 0832.9 111 GG, C 3 40X 250
0700 1200 IZMI  0831.1 0832.8 111 GG 1 95U 180
POTS  0849.9 0850.0 111 G 1 65 170U
IZMI  1024.0 1024 .1 11 B 2 105 150
POTS  1024.0 1024.5 I11 G 2 40X 170U
POTS  1037.9 1039.4 11} G 2 1100 170U
I1ZMI  1038.3 1038.4 111 B 1 110 165
0836 1322 ONDR  1043.2 1044.2 DCIM W 1 2730 4365%
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Dec 98 SOLAR RADIO EMIGSSTION
Spectral Observations
DECEMBER 1998
DBSERVATION EVENT FREQUENCY
Start End Start End Spectral  Event Int Lower  Upper Remarks
Day (UT) (UT) Sta Ty Ut Class Remarks (i-3)  (MHz)  (MHZ)
23 POTS  1107.4 1108.2 111 G 2 40¥% 140
pPOTS  1219.7 1223.1 111 G 2 40X 275
POTS  1232.4 1232.6 138 G 2 110U 275
POoTS  1332.2 1334.8 It G 2 40X 320
5VTo 1333.0 1334.0 111 1 35 45
SVTO  1352.0 1501.0 CONT 2 35 55
SGMR 1715.0 1716.0 I11 2 30 80
PALE 1812.0 1816.0 111 2 25 45
LEAR  2241.0 2247.0 I11 2 30 60
2030 2400 cuLe 2241.0 2310.0 111 8 2 18X 160
2140 2400 HIRA 2241.4 2242.6 111 G 1 30 70
LEAR  224B8.0 2256.0 v 2 30 75
HIRA  2249.2 2250.8 481 G 1 30 140
LEAR  2300.0 2301.0 111 1 30 75
24 LEAR  0042.0 0044 .0 11 1 30 62
0000 0800 CULG  0042.0 0049.0 111 G 1 20 90
cuLe  0109.0 0115.0 111 GG 2 18X 160
LEAR  0109.0 0133.0 111 N 3 30 80
Q000 0733 HIRA  0110.0 0113.4 111 G 1 40 160
cuULG  011%9.0 0133.0 111 GG 2 18X 600
HIRA  0119.6 0121.8 111 G 2 30 500
HIRA 0125.6 0130.0 Il G 1 40 140
LEAR  0139.0 0246.0 CONT 1 30 66
LEAR  0304.0 0308.0 111 2 41 80
CULG 0308.0 0309.0 111 G 2 40 450
HIRA  0308.0 0308.6 111 G 2 40 460
0700 1200 IZMI
0800 1351 POTS  1127.7 1127.8 111 B 1 fale) 130
0836 1322 ORDR  1139.5 1151.0 DCIM G 1 2000X  4365X
ONDR  1140.2 114%.5 DCIM G 1 800X  2000X
POTS 1140.8 1141.2 UNCLF 2 1100 150
poTs  1211.6 1211.7 I11 B 2 130 170U
2030 2400 CULG 2222.0 2222.0 TEI G 1 30 90
PALE 2241.0 2331.8 11t 2 25 55
25 LEAR  0209.0 0210.0 111 1 30 57
0000 0800 cuLc 0210.0 0210.0 111 8 1 25 90
LEAR  0501.0 0501.0 111 2 30 80
CULG  ([647.0 0647.0 111 B ] 35 75
LEAR  0647.0 0647.0 I11 1 35 58
LEAR  0746.0 0751.0 199 2 30 80
CULG 0747.0 0747.0 111 B 1 20 80
cuLG  0750.0 0752.0 111 G 2 18 130
SVT0  0750.0 0751.0 111 1 35 47
0700 1200 IZMI  0750.1 0750.2 I B 1 95U 145
0700 1200 IzM1  0750.5 0751.0 111 G 1 98U 165
LEAR  0802.0 0811.0 111 1 32 65
0800 1351 pOTS  0802.9 0B03.4 111 G 1 110U 170U
POTS  0B10.9 0811.2 bCIM 1 200U 350
poTS  0811.8 0812.2 111 B 2 40X 170U
0B37 1323 ONDR
2030 2400 CULG
2141 2400  HIRA
26 LEAR  0031.0 0031.0 111 2 30 80
PALE 0031.0 0031.0 111 1 30 55
0000 0800 CULG  0031.0 0032.0 [11 G 1 20 90
CULG  0046.0 0047.0 [t G 1 100 600
0000 0734  HIRA  0046.0 0047.2 1083 G 1 200 400
CULG  0554.0 0601.0 111 G 3 20 460
LEAR  0554.0 0559.0 111 3 30 30
HIRA  0554.8 0555.0 111 B 2 50 300
HIRA  0558.6 0559.2 111 B 3 40 400
0700 1200 IZMI  O700.0E  0710.0U I GG i 200U 270
0800 16004 POTS 0800 E 1004 £ i S,W 1 160 300
POTS  0800.4 0800.7 111 B 2 110U 1700
POTS  0802.6 0802.7 111 B 2 110U 170U
[ZM1  0817.0 0828.0U 1 N 1 220 270




139

SOLAR RADTIO EM.ISSION Dec 98
Spectral Observations
DECEMBER 1998
OBSERVATION EVENT FREQUENCY
Start End Start End Spectral  Event Int Lower  Upper Remarks
Day (UT) (UT) Sta (ut) (UT) Class Remarks (1-3)  (MHz)  (MHz)
26 ONDR  0921.1 0925.1 DCi¥ & 1 800x  200Cx
0837 1325 ONDR  0921.2  0926.3 bciMm 6 1 2000X  4365X
POTS 0922.9  0923.1 DCIM 1 320 450
POTS  0923.0 0923.1 111 B 1 140U 170U
IZMI  1037.7  1039.1 111 G 2 93U 270X
ONDR  1224.5 1225.3 DCI¥ 6 1 2040 4365X
2030 2400 CULG  2125.0 2126.0 11t G 1 18 240
2147 2400  HIRA
CULG  2158.0 2158.0 1981 B 1 80 310
CuLe  2220.0 2220.0 111 B 1 30 130
27 0000 0735  HIRA
LEAR  0255.0  0259.0 1 1 30 55
LEAR  0603.0 0604.0 I 1 30 55
0000 0800 CULG  0603.0 0604 .0 111 G 1 30 50
0700 1200  1zMI
0837 1326  ONDR
SVro  1328.0 1503.0 CONT 2 35 33
PALE  2044.0 2045.0 ITt 1 30 60
2030 2400 CULG  2045.0 2045.0 11 B 2 18 90
2142 2400  HIRA
CULG 2232.0  2232.0 I B 1 18 &0
CULG 2248.0  2248.0 11 B 1 18 90
CULG  2318.0  2318.0 i1 B 1 18 80
cuLe  2352.0 2359.0 1 G 1 20 140
28 1ZMI
0000 0800 CULGE  0027.0 0027.0 IT1 B 1 20 60
LEAR  0310.0  0528.0 CONT 1 30 60
CULG  0546.0 0547.0 1 G 1 400 1100
CULE  0550.0 0552.0 I EN 1 100 180
CULG  0550.0 0552.0 I1 SH 1 200 360
HIRA  0550.8 0552.4 11 SH 2 200 300 ESS 700
0000 0736 HIRA  0550.8 0552.4 II FN 2 100 140 ESs 700
CULG 0601.0  0601.0 i1 B 1 25 50
CULG  0624.0 0625.0 1 G 1 20 90
SVT0 0917.0 1040.0 CONT 2 35 53
0837 1326 ONDR  1028.1 1028.4 DCIM 1 800X  2000%
ONDR  1101.4 1106.0 DCiX & 1 2000X  4365X
ONDR  1103.3 1105.4 DCIM G 1 820 2000X
SGMR  1715.0 1715.0 1 1 30 50
SGMR  1806.0 1806.0 EI1 1 30 80
2035 2400 CULG
2142 2400  HIRA
29 0000 0737 HIRA
0000 0805  CULG
0731 1351 POTS  0804.3 0804 .5 PLIM 1 325 450
POTS  0B810.4 0810.6 UNCLF 2 150 170U
POTS  0844.9 0848.8 II1 GG 2 40X 170U
0700 1200 IZMi  0845.1 0845.2 111 B 1 105 150
IZML  0847.0  0847.1 It B 1 105 160
LEAR  0847.0 0847.0 Il 1 30 65
0837 1328 ONDR  0900.5 0901.1 DCIM GG 2 895 1465
ONDR  1007.5 1012.0 DECIM  GG,SP 2 800X  2000X
POTS  1008.6 1013.3 DCIM 2 145 800X
ONDR  1011.0 1011.5 DCIM & 1 2000x 3975
POTS  1021.1 1022.1 DCIM 2 275 450
POTS  1305.4 1305.8 UNCLF 2 150 300
POTS  1308.2 1308.4 111 G 2 40X 150
2035 2400  CULG
2142 2400  HIRA
30 0000 0738 HIRA
LEAR  O0115.0  0115.0 1 1 30 50
0000 0805 cuLc 0115.0 0115.0 I B 1 23 75
CULG  0512.0 0513.0 111 G 1 20 120
LEAR  0512.0 0512.0 111 2 30 55
LEAR  0601.0 0601.0 I 1 30 55
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Dec 98 SOLAR RADIO E M'I S SION
Spectral Observations
DECEMBER 1998
OBSERVATION EVENT FREQEJENCY
Start End Start End Spectral  Event Int Lower  Upper Remarks
Day (UT) (UT) Ste (uT) (uT) Class Remarks {(1-3)  (MHz)  (MHZ)
30 0837 1330 ONDR
0700 1200 IZ2MI] 0905.7 0906.3 111 G 1 200 270X
1ZML  0906.8 0907.2 111 Ge 2 95U 270X
1ZM1  0907.3 0908.9 111 G 1 105 165
POTS 1126 1129 I S 2 110U 130
I1ZM1 1126.4 1128.9 111 G 1 200 270X
1057 1351 POTS 1126.4 1131.4 DCIM 2 160 350
POTS 1245.3 1249.5 ITI G6& 3 40X 170U
SVTO  1247.0 1248.0 111 2 35 74
POTS  1255.2 1256.0 111 G 2 110U 325U
POTS 1342.9 1343.0 111 B 1 110U 150
SGMR  1400.0 1400.0 1T 1 30 80
PALE  1950.0 1953.0 11 1 25 65
SGMR  1951.0 1951.0 111 1 30 65
2035 2400 CULG 2037.0 2039.0 111 G 1 20 90
CuLG 2103.0 2107.0 111 G 1 18X 200
2142 2400 HIRA
cuLG  2318.0 2318.0 111 B 1 18 75
CULG 2322.0 2322.0 111 B 1 30 90
31 LEAR  0023.0 0024.0 111 1 30 55
00080 0805 CULG  0024.0 0024.0 111 B 1 24 60
cuLs  0231.0 0232.0 111 G t 25 70
LEAR  0231.0 0232.0 111 1 30 63
LEAR  0255.0 0301.0 111 3 30 80
0000 0738 HIRA  0255.8 0256.0 111 B 2 25X 210
CULG  0256.0 02556.0 111 G 2 18 180
0800 1351 POTS 0830 1351 U 1 S.H ] 200U 300
0837 1330 ONDR
POTS 13131 1313.3 I11 B 2 40X 170U
2035 2400 CULG 2133.0 2133.0 138 B 1 20 80
2142 2400  HIRA
CULG  2308.0 2308.0 E11] B i 30 60
Event Remarks:
B = Single burst N = Intermittent activity in this pericd
C = Underlyling continuum MOV = Moving (Type IV)
(particularly with Type I) MWB = Meter wave burst
DC = Drifting chains RS = Reverse slope burst
DP = Drifting pairs $§ = $torm in the sense of intermittent
FR = Fundamental emission (Type I1) but apparently connected actively
F$ = Fine structures (Type IV) S = Secondary harmonic emission
{includes fiber, pulsations, zebra) STA = Stationary (Type IV)
G = Small group of bursts (<10) U = \J-ghaped burst of Type I11
GG = Large group of bursts (>10) UE = Uncertain emission (Type 11}
H = Herringbone W = Weak
HARM = Harmonic
Frequency qualifiers:
X = Extends beyond instrument range U = Uncertain frequency
Remarks:
SWE = Associated short wave fade observed ESS = Estimated shock speed in km/s (Type 11}
FLA = Associated flare observed (class optional)
Stations Reporting:
BLEN = Bleien CULG = Cutgoora HIRA = Hiraiso IZMI = Izmiran LEAR = Learmonth
ONDR = Ondrejov PALE = Palehua POTS = Potsdam SGMR = Sagamore Hill SVTO = San Vito
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Dec 98

SOLAR RADIO NOISE STORM AT 164 MHZ
FROM NANCAY RADICHELIOGRAPH

DECEMBER 1998
HELIOGRAPHICS POSITIONS IMP2 OBSERVING TIME?
MEAN VALUES!

DAY E-W S-N START(UT) ENDUT)
01/12/98 -0.34 +0.45 II 8H10 2 15HO9 D
01/12/98 +1.33 +0.60 I SHI0 15HO9 D
04/12/98 -0.16 -0.14 II 8H22 I 15SHI10D
05/12/98 -0.31 -0.05 II 11h20 13H00
08/12/98 -0.19 -0.40 I SHI3 I 15H12 D
09/12/98 +0.08 -0.31 I 11HA40 13H25
13/12/98 +0.33 -0.17 I S8HI4 15H14 D
14/12/98 +0.68 -0.03 \ 8H14 I i5H14 D
15/12/98 +1.09 -0.22 II SHIS E 1SHIS D
19/12/98 +1.44 -0.34 II 8HIS8 I 13H40
20/12/98 +0.08 +0.68 I 8HIS I I5SH17 D
20/12/98 +1.47 -0.12 I 8HI8 [ 11H50
21/12/98 -0.95 +0.31 II SHI9 E 15H18 D
27/12/98 -0.70 -0.26 I 8H22 E 12H30
28/12/98 -0.50 -0.45 I 8H22 I 15H21 D

1 POSITIVE E-W AND S-N COORDINATES CORRESPOND TO THE N-W QUADRANT

2IMPL: FLUX<5SFU IMP2: 5<FLUX <20 SFU  IMP3: 20< FLUX <100 SFU
IMP4: 100< FLUX <300 SFU  IMP35> 300 SFU

3E  NOISE STORM IN PROGRESS AT THE BEGINNING OF THE NANCAY OBSERVATIONS
D NOISE STORM IN FROGRESS AT THE END OF THE NANCAY OBSERVATIONS
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SOLAR RADIO NOISE STORM AT 327 MHZ
FROM NANCAY RADIOHELIOGRAPH

DECEMBER 1998
HELIOGRAPHICS POSITIONS IMP2 OBSERVING TIME?
MEAN VALUES!

DAY E-W S-N STARTUT) END(UT)
01/12/98 -0.31 +0.36 1 SH10 I 15H09 D
01/12/98 +1.15 +0.28 1 12F15 15H09 D
04/12/98 -0.20 +0.00 I 8H22 13 15H10 D
05/12/98 -0.25 +0.09 I 11H30 13HO0
05/12/98 +0.05 +0.20 I §H22 I3 15SHI0O D
08/12/98 -0.16 -0.34 1 SHI3 L 15Hi2 D
08/12/98 +0.39 -0.54 I 8H13 I 15HI12 D
09/12/98 +0.06 -0.50 I 11HO00 12H30
09/12/98 +0.65 -0.64 I §H12 I3 15HI2 D
11/12/98 +0.87 -0.54 I 8HI3 E 15SH13 D
13/12/98 +0.39 -0.23 Jin 8H14 & 15H14 D
14/12/98 +0.68 -0.03 I 8H14 1} I15H14D
15/12/98 -0.48 +0.37 I 11500 12H50
15/12/98 +0.78 -0.16 I §HIS E 15H15 D
19/12/98 +1.16 -0.51 1I 8H18 I} I5SH17 D
20/12/98 +0.00 +0.51 I 8HI8 If ISH17 D
20/12/98 +1.22 -0.40 I SHIS 2 I5SH17D
21/12/98 -0.91 +0.22 1I 8HI19 I 15H18 D
26/12/98 -0.82 -0.39 I 8H21 Ii 15H20 D
27/12/98 -0.62 -0.37 II 8H22 B 15H21 D
28/12/98 -0.47 -0.43 I 8H22 I 15H21 D

NO DATA: 17, 23 DECEMBER 1998
OTHERS DAYS: NO DETECTABLE NOISE STORM
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150 Moscow Neutron Monitor Pressure-Corrected Values

Dec 98 Jan 1958 - Dec 1998
1000 (——r—r—r—r—r 225
Monthly Mean Count/Hour/640

950 |-
g

900 |- £

— 150 3

850 |~ <
w0
=
@

800 |- 4
Q

750 - £
N

700

650 0

1958 1960 1662 1964 1966 1968 1970 1972 1874 1976 1978 1880 1982 {984 1986 1988 1880 1992 1994 1996 1998

Jan Feb Mar Apr May Jun Jul Aug Sep Qct Nov Dec

8171 81ys* 7973 7971 8145 8330  B80BY"  8266°  B324* 8291  8204*  B3YB*
8223 7972 8054 8351 8397

1968 | 8904 8875"
1968 | 8628 8666

8825+
8334
8608

1981 8451 8330 8311 8277 8176 8379 8332 8338 8452 8206 8289 8439 8332
1982 | 8565 82771 8565 8649 8686 8278 7870 7882 7712 7931 8023 7902 8195
1983 | 8150 8253 8460 8480 8194 8343 8498 8492 8575 8625 8658 8670 8448
1984 | 8736 8686 8574 8505 8286 8421 8476 8580 8632 8669 8641 8644 8575
1985 | 8671 8813 8878 8973 8958 9066 8018 8017 9140 9155 9233 9183 9009
1986 | 9162 8982 9125 9316 9339 9328 9326 8327 9368 9444 9312 89472 9292
1987 | 9553 9646 9619 89618 8505 9349 89268 9202 9149 9153 9085 9094 9353
1988 | 8885 ag22 8679 8968 8961 8904 8724 8704 8745 8716 8699 8474 8807
1989 | 8331 8385 7985 8043 7868 7888 8102 7977 7897 7709 7592 7701 7961
1990 | 7871 7910 7846 7652 7574 7569 7755 7701 7864 8037 8168 8185 7844

1991 | 8356 8347 7 7082 7510 7863 7984 8008 8153 7833
1992 | 8169 8078 8247 8480 8378 8535 8670 8649 8614 8767 8717 8833 8512
1993 8804 8784 8705 8846 8842 8888 8884 8880 8968 8968 9010 9011 8882
1994 8001 8895 8899 8898 8942 8963 9013 8055 9110 9088 914t 9112 9011
1995 9122 9206 9169 9193 8158 9186 9203 9228 9272 9257 9241 9286 9210
1996 9266 9328 9324 9287 89291 8302 9295 9302 9364 9226 9192 9227 9284
1997 9240 9311 9334 9302 9340 9318 9277 8322 9390 9281 9233 9217 9297
1998 9273 9306 9312 9057 8981 8983 9088 9007 9157 9186 9133 9036 9127
Multiply table entries by 64 to obtain hourly counting rate. Moscow, Russia: N55, E37, Alt= 200 m, Cutoff Rigidity= 2.42GV.
NOTE: * Indicates data have been restored using the corresponding data of other cosmic ray stations.,
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Geomagnetic Activity Indices
December 1998
Kp Thres-Hourly Indices Km Three-Hourly Indices aa Provisional
Day 1 2 3 4 5 6 7 8 Sum  Ap e 1 2 3 4 5 § 7 8 Am N 5 M
1 3+ 3+ 2 3w 3+ 2+ 1+ % 19+ 11 0.7 3+ 3o 2+ 30 3+ 2+ 1+ 1lo 23 23 25 3¢ 18
2 Q9 1- 2- 2 1 0+ 1- 1+ 1+ 9 4 0.2 l- 2- 2- 1+ G+ lo 2- 1+ 9 8 9 9 8 CC
3 2= 1- 2- 1 2+ 3+ 2+ 1 14 7 0.4 1+ 1+ 20 1o 2+ 3+ 2+ 1+ 15 14 15 10 19 cC
4 1+ 2+ 2 2 3- 3% 3~ 2+ 19~ 10 0.6 1+ 1+ 20 2+ 30 3- 24 20 17 18 18 12 24
5 D4* 3~ 3 4= 3- 3+ 2% 3 1+ 22 14 c.8 2+ 3— 30 30 3+ 2+ 3- 1+ 23 25 19 24 20
3 0 2+ 2- 2+ 2+ 2+ 2 2 15 7 0.4 0+ 20 2- 3~ 2+ 2+ 20 20 15 18 15 13 20
7 2+ 1- 2+ 1 2= 3= 1+ 3- 15- B 0.4 2= 1= 2- 2~ 2+ 3~ 1+ 2+ 14 17 i3 12 18
B (8 2- 0+ 1 1 1- 2- 1- 1~ 8- 4 0.1 I+ 1o 14 1+ 1- 20 1- 0O+ g 7 g 8 2 cc
9 2- 2~ 2= 1+ 1+ 3+ 1 0 12 6 0.3 la 1+ 2- 1+ 2= 30 1- 0o 11 12 11 11 13 KC
10 1 1- 1+ 1 1 2 2 3+ 12+ 6 0.3 1= lo 2- 1+ 1+ 2= 20 3o 12 12 14 10 16 K
11 D1 S- 5- 5+ 4 4 55— 3+ 3+ 34 33 1.3 4~ 3+ 4+ 4o 4+ 4+ 30 30 49 56 49 58 48
12 3+ 2+ 1+ 1+ 1 1- 2~ 2 i4- 7 0.4 3- 2- 1+ 2- 1+ lo 2~ 2- 12 i5 10 14 11 C
13 Q4 1 0+ C 0O+ 0+ 1 1+ 1+ 6= 3 G.1 1= ic 1- 0+ 1- lo 1+ 1+ & <] 10 6 10 CcC
14 2= 1+ 1 1+ 2 1+ 1~ 2~ 11 S 0.2 2- 2- 1+ 20 20 2= 1~ 2= 12 11 17 15 13 ¢
15 3 1- 1= 1- 1- 1~ 1- 3 10 6 0.3 20 lo 1o 1- 1o 1- 1~ 3- 9 12 9 8 13 K
16 3+ 3- 3+ 3 2= 3+ 1 O+ 19- 12 0.7 3— 3~ 4= 3- 20 3+ lo 1=~ 22 23 24 32 186
17 Q1 o+ 0 0 O 0O 0 0 90 0+ 0 0.0 1- 0+ C+ O+ Co 0o 0o O+ 2 2 3 3 2 CK
18 Q2 ¢ 0+ 0+ 1+ 1 1- 0+ 1- 5- 3 0.0 1- 1- 1o 20 1+ 1- 04 1= ] 5 9 9 5 CC
19 1 0+ 1- 1 3« 3 2+ 4- 35- 9 0.5 1+ 1- lo 1+ 3~ 3= 3a 3o 17 20 22 8 33
20 3- 3 3- 3- 3 3~ 3~ 2- 21 12 0.7 3- 3- 3~ 3o 3~ 2+ 3= 2- 23 23 22 24 21
21 Q5 1- 04 1= 1~ 1 I+ 1~ 14 - 4 0.1 lo 12 1+ 1lo 2~ 1+ 1o 2o 9 8 9 7 11 CK
22 R0 1+ 1 i- O+ G+ 1- 3~ 1 8 ] 0.2 1+ lo 1o 1- 1o lo 3- lo 9 9 7 & 11 cC
23 1+ 0+ 2 2- 2= 2+ 2- 2~ 13- 6 0.3 le 0+ 2- 20 2- 24 2= 1+ 11 17 6 7 16 CC
24 Q7 1+ I+ 0+ 1- 1- 1 1 i+ 8- 4 0.1 14 1o 1~ 1+ 2~ 1+ 1o 1+ 9 7 1¢ 8 g C
25 D& 3 2+ 2 4 2- 2+ 2+ 3 21~ 12 0.7 2+ 2- 3= 4o 3- 2o 3- 30 25 22 26 23 25
26 D3* 2+ 4 3+ 2 4 2~ 2+ 3 23- 15 0.8 2+ 3+ 30 3- 4o 20 20 3~ 28 27 25 22 30
27T Q3 2 0+ 0 1~ 0+ C+ 0 O 4= 2 0.0 i+ 1- 0+ 1- 1- 0+ Co O+ 4 5 6 & 5 CK
28 0 1 0+ 1- 1 2+ 4-3 12 7 Cc.4 1- ioc 1- 1+ 1+ 2+ 4o 3o 17 28 15 7 36
29 D2 2 2+ 3- 3 4— 4 B 4+ 27 22 3.1 1+ 20 3= 3= 4- 3+ So 4- 36 39 27 15 51
30 3- 3~ 2+ 1- G+ 1+ 1 1+ 12+ 8 0.3 20 2+ 3- 1+ 1o 1+ lo 2- 12 13 14 17 10 K
31 06 2-1 1- i~ 1 1-1 ©¢+ 7 4 0.1 2~ lo 1o 1+ lo o 1+ 0O+ 7 7 10 i0 T CcC
Mean 8 0.40 15.2 16.5 15.5 15.8
Kn Three-Hourly Indices Ks Three-Hourly Indices Prov
Day 1 2 3 1 5 6 7 8 An 1 2 3 4 5 6 1T 8 As Sa Ri Ra Rs IMF
1 30 3~ 2+ 34 3+ 3- 1+ 0+ 23 4- 3+ 3- 2+ 3+ 2+ 2- 2- 24 158.2 127 100 10%
2 0+ 1+ 2- lo 1- 1o 1+ 1o 7 lo 20 20 1+ 0+ 1+ 2- 2- 10 147.4 87 99 97
3 lo 1- 2+ 1o 3- 30 2+ 1+ 15 1+ 2- 2« 1o 20 3+ 20 2- 15 148.7 91 92 99
4 1+ 2- 2- 3~ 3+ 3o 3~ 20 20 1+ 1+ 2¢ 2- 3- 3~ 20 2- 15 144.0 86 93 94
5 2+ 3~ 3+ 34 4- 3- 3o lo 28 3~ 2+ 3— 3~ 30 2- 3- 1+ 20 138.3 68 75 87
6 Co 2- 1+ 3- 3- 20 20 2o 15 1- 20 20 2+ 20 3- 20 2~ 14 138.1 89 88 87
7 2- 0+ 2+ 2~ 2+ 3- 1+ 2+ 14 Z2- 1o 1+ 20 2+ 3- 1+ 3~ 314 148.7 95 114 99
8 i+ 0+ lo 1+ 1= 2= 1o 0+ 7 1+ 1+ 1+ 14 1- 20 1- 1- 8 157.1 119 128 108
9 lo 1+ 2- 1+ 2- 30 O+ Qo il 1+ 1+ 2- 1+ 2- 3o lo 0o 11 149.3 103 120 23
10 0+ 0+ 1o 1+ 2- 2= 2+ 3o 12 1+ 1+ 20 1+ 1+ 2- 2- 30 13 129.8 108 117 78
11 4o 3+ H= 4+ 40 5- 30 30 54 3¢ 30 40 4- 4+ 44+ 3o 3+ 43 138.8 105 105 88
12 30 2= lo 1+ 1+ 1o 2- 2~ 12 2+ 2= 2- 2=~ 1+ lo 2~ 2- 12 138.9 102 112 88
13 0+ 0+ Qo 0o 1= 1+ 1+ 1lo 4 lo 1+ 1+ 1o ic lo 2~ 2- 9 138.7 84 101 89
14 2= 14 1~ 2~ 20 2= G+ 1+ g 20 2+ 2=~ 20 2a 20 lo 2o 14 139.9 83 90 89
15 20 1- 1o lo lo lo G+ 3= 9 2- lo lo 0+ lo 1= io 3- 9 137.2 72 73 B6
16 3o 2+ 4= 3o 2+ 30 lo 0+ 22 2+ 3- 4- 3~ 2- 4~ lo 1- 21 136.1 60 61 85
17 0+ 0o 0o Do 0o 0o 0o Qo 1 1- 1« 1o O+ 0o Co Do O+ 3 141.5 49 64 91
18 0o 0o i~ Zo 2- 1- Oo 1- 5 1+ 1+ 1+ 2- lo O+ 1= 1o 8 149.8 60 61 100
19 1- 0o O+ 2~ 2+ 30 3o 3+ 17 2= 1+ 14 I+ 3- 3- 3- 3~ 17 133.6 50 23 82
20 3- 3~ 3- 3- 3¢ 3- 3- 1+ 23 3—- 30 3- 3o 2+ 20 3o 20 23 130.4 50 53 79
21 1- 0+ 1o 1- 2= 2- 1o 2~ g 1+ 1+ 1+ 1+ 2- 14 1+ 2¢ 10 130.9 43 47 79
22 lo 1- 1- 0+ 1=« lo 3- 0+ 7 1+ 1+ 1+ 1+ la 1o 3- 1+ 10 124.6 39 38 73
23 1« 0o 20 2+ 2- 3~ 2+ 2- 13 1+ 1- 2= 1+ 22— 1+ 1+ 9 135.2 47 44 g4
24 ic 1o 0+ jo 20 2- 1o lo g 2- 1+ 1- 2- 1+ 1+ i+ 2~ 10 134.9 58 &0 B4
25 2+ 1+ 30 4+ 30 2+ 3~ 3- 26 2+ 2- 3~ 4o 2+ 2- 3~ 30 24 139.8 66 72 89
26 2- 3+ 30 3¢ 4+ 2+ 20 3o 30 3- 3¢ 3- 2+ 4- 1+ 2+ 3- 25 140.2 81 3 89
27 1+ 0o Co 0O+ 0+ 0+ Do Qo 2 1+ 1+ 1- 1o lo G+ 0+ 1- 6 161.4 100 197 112
28 0+ 1- 0o 1- 1+ 3~ 4o 3o 1€ lo 1+ lo 2- 1+ 2o 4- 2+ i8 178.3 i21 122 131
29 lo 2- 3- 3~ 40 4- 5~ 4o 3s 2= 2+ Z+ 2+ 4= 30 50 4- a5 176.8 96 99 129
30 20 20 2+ lo lo 2- 1- 1+ 11 20 3= 3- 1+ lo 1+ 1+ 2- 13 173.1 99 102 125
31 2- lo 1= 1+ lo 1+ 1+ 0o 7 2- lo 1+ 1+ lo i—- 1o 1~ 7 168.8 92 97 120
Mean 15.2 15.2 145.5 B1.6 86.4 B55.1
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Daily Average Indices Ap
Jan 1998 - Dec 1998

To—
S E—
e

6

4

2

3
6 12 6 37 3
14 12 2 7 3
9 5 6 4
4 9
12 14 3 17

150 |
125
100
2 75
50
25 ]
O 1 ]
Jan 98 Feb
“Day |Jan 98 Fe
1 4 9
2 5 3
3 3 3
4 2 8
5 3 3
6 18 3
7 28 3
8 8 8
9 9 12
10 7 8
6
4
4
3
2
16 9 3
17 7 18
18 8 36
19 4 6
20 15 9
21 8 4
22 4 7
23 4 9
24 6 3
25 11 3
26 3 2
27 7 5
28 2 15
29 8
30 19
31 12
Mean| 8 8

12 18 ! 156
4 29 17
10 18 11 18
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PLANETARY 3-HOUR RANGE INDICES (Kp) BY 27-DAY SOLAR ROTATION

GeoForschungsZentraum Potsdam

INTERVAL

Kp for 1998

DAYS IN SOLAR ROTATION INTERVAL
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154 Monthly Mean aa index Jan 1950 - Dec 1998
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aa Value
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1950 1955 1960 1965 1970 18976 1880 1985 1880 1985 2000

Year Jan Feb Mar Apr May Jut Aug Sep Oct Nov Dec Mean
1950 18.5 237 206 238 PN | 18.5 30.2 8.3 34.5 280 240 o
1951 231 292 285 3241 25.5 . 252 29.7 44.4 303 257 28.2 28.8
1952 28,5 343 40.1 38.0 331 . 20.7 19.0 28.5 26.4 18.9 23.4 27.9
1953 223 21.2 274 22.7 214 . 225 26.1 29.0 224 20.2 12,6 222
1954 138 245 255 206 12.0 . 131 16.5 254 211 14.5 10.8 17.3
1955 193 18.2 236 211 16.7 . 12.3 14.3 191 17.8 18.9 14.1 17.6
1956 28,7 23.3 276 17 29.3 . 19.8 207 22.4 19.3 32.3 18.2 247
1957 28,7 26.8 367 28.8 18.1 . rali 20.7 ; 240 285 31.7 29.4
1958 25.5 43.2 36.1 276 252 . 6.0 251 . 3 15.0 27.2 285

1994 2.5 43.2 37.9 40.2 40.2 27.2 2086 16.0 20.2 333 236 244 204
1995 23.6 245 238 24.2 30.9 191 14.9 17.0 222 279 17.2 18.2 220
1656 18.8 20.8 223 205 14.0 114 14.7 18.8 26.2 235 16.3 159 18.6
1997 17.4 210 16.3 18.4 15.1 13.7 12.1 13.7 18.4 18.7 18.0 10.8 16.1
1998 16.8 16.4 21.2 18.0 281 18.8 18.3 27.0 211 224 26.5 15.8 210
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PLANETARY GEOMAGNETIC ACTIVITY

5~HOUR—RANGE INDICES Km AND aa BY 27-DAY SOLAR ROTATION INTERVAL

ISGlI PUBLICATION OFFICE — EMail : ISGI.PUBOFF@cetp.ipsl.fr

CETP, 4 Avenue de Neptune, F~94107 Saint Maur des Fosses CEDEX — FRANCE
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PLANETARY GEOMAGNETIC ACTIVITY - MUSICAL DIAGRAM OF Km 1998
ROT DAY IN SOLAR ROTATION INTERVAL Three—hour indices Km (provisional) JAN—DEC 1998
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indices Derivation at Universite Paris Sud; Graph Prepared at ISG| Publication Office.
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PC-INDEX

December, 1998

Thule

DATE

DATE

Danish Meteorological Instifute

15-min. Vaiues,

Preliminary Values.
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PRINCIPAL MAGNETIC STORMS
DECEMBER 1998
Commnencement SC Amplitudes Ranges End
Gecmag Time D H z Maximum 3-Hour K Index 2] H z Kour
Sta Lat Day (UT) Type (Min) (HGamma) (Gamma) Pay(3-fiour Periods) K (Min) (Gamma) (Gamma) Day (UT)

us) 13.68 10 2100
NGP 11.38 10 2100

3 8 13 11 23
-- -~ - 1 23

v

[V, IR, I B ]

ABS 09.4N 10 2100 . 01¢2) 11¢3,5,6 3 99 21 1 23
HYs 07.6N 10 0500 . . - 11(5,6) 3 135 19 12 04
PND G2.0N 10 2100 .- . .. 3 96 47 11 23
ETT 00.7s 10 0100 .. . . . - “- 155 50 12 14
TRD 01.15 10 2100 .. .. . . - 3 141 62 11 23
AMS 46.85 10 06-- .. . .. . 11(5) 5 22 97 102 12 05
CZ7 51.58 10 21-- .. .- .- .. 11¢5) 5 18 116 106 12 09
PAF 57.28 10 13-- .. .. .. e 11(6) 6 42 225 280 i2 09
DRV 75.28 10 &0-- .. . .- - 1N 6 68O 740 800 12 12
KRC 16.4N 11 0004 .. . .e .- 11¢3,5,6) 5 4 89 35 i2 06
UJJ 13.60 19 1400 .. .- .. - 3 53 25 20 20
NGP 11.38 19 1400 .. .- . .. - -- -- “n 20 20
ABG 09,48 19 1400 .. .- .. . 19(8) 20¢2,5 4 4 63 37 20 20
Hys 07.6N 19 1300 .. . .. .- 20(4) 4 4 74 31 20 23
PND 02.0N 19 1400 .. . .. . - 4 90 &7 20 20
ETT 00.78 1% 1300 .. .. .- . - - 154 33 20 23
TRD 01,18 1% 1400 .. . .. .. - 4 161 47 20 20
KYB D7.6N 21 2342 sC - 0.3 12 -1 - -- - - - =
ETT 00.7¢ 2% 2342 sC - 0.1 9 11 - .- -- -- -- ==
KRC 16.4N 22 2000 .. .- .. .- 23(4) 5 5 7 26 24 08
HY8 07.6N 24 1100 .. .- .. . 25(4}) 3 5 132 31 27 02
KRC 16.4N 25 0205 .. . . 2504y 26(5) 5 5 %0 58 26 22

UJJ 13.6N 25 0700 .. - . . - 98 30 26 23
NGP 11.38 25 0700 .. . . . - -- - - 26 23
ABG 09.4N 25 0700 .. .s .- . 25¢4) 26(5) 5 5 17 39 26 23

I
w

PND 02.08 25 0700 .. .. . ‘e - 4 147 73 26 23
ETT 00.7S 25 G500 .. .. . .. - .- 220 63 26 24
TRD 61.1S 25 G700 .. .e . .. - 4 213 92 26 23
DRV 75.28 25 14-- .. .e . .. 26(1) 7 560 780 920 27 14
KRC 16.4N 28 2002 .. .. .. .. 28(7) 29(3,6,7) 30(2) 5 6 115 49 30 09
UdJ 13.6N 28 1800 - 3 100 22 29 24
NGP 11.38 28 1800 .. .. .- .. - -~ -- .- 29 24
ABG 09.4N 28 1800 .. .. .- .. 28(7) 29(6) 5 4 124 25 29 24
HYB 07.6N 28 1826 SC - 0.2 14 -1 29(6,73 5 5 137 25 30 12
PND 02.0N 28 1800 .. .. - .- - 3 123 41 29 24
ETT 00.75 28 0545 sSC - 0.2 1 7 - -~ -- - 30 12
ETT 00.75 28 1826 SC - 0.9 14 12 - - 213 59 30 12
TRD 01.18 28 1800 .. .. . . - 4 124 - 29 24
AMS 46.85 28 18286 SC 2 5.5 - 2.4 29¢(7 5 17 83 49 N
CZT 51.58 28 18-- .. .. .. .. 2%(7) 6 28 107 54 30 1
PAF 57.25 28 10-- .. . .. .. 29(7) 7 27 380 222 30 12
HER 33.65 29 1800 .. e ve .- 29(7) 5 15 @4 74 30 1
Stations:

RBG = ALIBAG CZT = PORT ALFRED HON = HONOLULY PMG = PORT MORESBY

AMS = MARTIN DE VIVIES DRV = BUMONT DTURVILLE BYB = HYDERABAD PND = PONDICHERRY

ANN = ANNAMALATNAGAR ETT = ETAIYAPURAN JAl = JATPUR SHL = SHILLONG

8J1 = BEIJING GNA = GNANGARA KRC = KARACHI SIT = SETKA

CAN = CANBERRA GUA = GUAM HGP = NAGPUR TRD = TREVANDRUM

CMO = COLLEGE HER = HERMANUS PAF = PORT AUX FRANCAIS UdJ = ULJAIN

Stations reporting no storms observed: BJI
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MAGNETIC STORM SUDDEN COMMENCEMENTS AND SOLAR FLARE EFFECTS
(PRELIMINARY REPORT ON RAPID MAGNETIC VARIATIONS)

DECEMBER 1998
Storm Sudden Commencements (SSC) Solar Flare Effects (sfe)
Day Time Quality: Station Group* Day Begin-End Station(s)
01 0333 B: WNG COI BJ! LNP 02 0822-0837 BDV
C: NAG EBR*SPT 17 0743-0755 KNY+
28 1826 A: BJI 28 0546-0600 KAK+ KNY+ (ssc: ETT)
B: WNG CLF* QUE 31 0205-0221 BDV
C: NGK BDV*LNP HYB ETT GNA CNB*

REPORTING OBSERVATORIES (up to the 4™ of February 1999):

SOD NUR WNG NGK BDV CLF HRB NAG GCK MMB EBR COI BJI SPT KAK HTY KNY QUE LNP HYB ETT
GNA HER CNB

Three-letter codes identify each observatory. Reporting stations have been grouped by the character of the observed
event. The letter A means very remarkable; B means fair, but unmistakable; C means very poor, doubtful, and - means no
quality figure given. The * means that the SSC, at least in one component, was preceded by a small reversed impulse.
SSCs are given only when five or more stations report the event. SFEs include all reports. If an SFE is confirmed by solar
or ionospheric events, the name of the station is identified with a plus sign {+).

Storm Sudden Commencements (SSC) and Sunspot Numbers (SSN)

200 150
Z . w
g)) 150 O
2 100 %
§ 100 — ©
= 2
2 50 g
S 50 - z
0 0

1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Annual SSC's —= Annual Mean SSN
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WORLD DATA CENTER A
FOR
SOLAR-TERRESTRIAL PHYSICS R

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 WDC:s.
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."



