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DETAILED INDEX OF OBSERVATIONS PUBLISHED IN SOLAR-GEOPHYSICAL DATA

CODE _ KIND OF OBSERVATION ___ JUN 96 JUL AUG SEP ocT NOV DEC JAN 97
A. SOLAR AND INTERPLANETARY : S e e
Al Sunspot Drawings 624A 41 625A 41 626A 42  B2TA40  62BA39  629A 4 630A 39

A.2aa international Provisiona! Sunspot Numbers  B23A23  624A25 625A25 626A23 627A25 626A 23 629A25  630A25
A2c American Sunspot Numbers 623A23 624A25 B25A25 B26A23  B27A25  628A23  620A25  630A25
A3da Mt. Wilson Magnetograms + 624A 41 625A 41 626A 42 627A40 628A39 629AH 630A 39

A3b Sunspot Mag Class and Regions 624A 83 6525A88 626AG2 B27AB5  628A86 G29AB6  G30AB6

Alc Kitt Peak Magnetograms 624A 41 B25A 41 626A 42 G2TA40  B28A38  620A 41 630A 38

A3d Mean Solar Magnetic Field (Stanford) 623A27 624A33  625A 31 626A 27 B27TA29  62BA20  620A 31 B30A 29
Ale Stanford Magnetograms 624A 41 625A 41 626A 42 627A40  628A 32  G20A 41 630A 39

A4 H-alpha Fittergrams 624A 41 625A 41 626A 42 627TA40  62BA39  629A 4 630A 39

A5d Photometric Ca If Faculae (San Fernands)  May 88-Dec 91 in 6308 37

ABc Stanford Solar Mag Field Synoptic Maps B24A 36 625A36 626A32 B27TA34  628A34  620A36  G30A 34

A.6d Kitt Peak Solar Mag Field Synoptic Maps 624A 40 625A40 B26A40 627A39  626A38  620A 40  630A 38

A6t Active Prominences and Filaments 628B 16 620822 630B21

A.6g Sac Peak Coronal Line Synoptic Maps B624A 383  625A38  626A36 | 627A36 G628A 236  G20A38  630A 36

A6h Photometric White Light (San Fernando) Aug 95-Jun 96 in 624B 24; Jul-Dec 96 630B 32

A7h Coronal Line Emission (Sac Peak) 624A 41 626A 4 626A 42 627A 40 628A 38 629A 41 630A 39

Ad) Coronal Holes (Sonora, Mexica)

A Baa 2800 MHz- Solar Flux (Penticton) 82323 624A27 625A25 626A23 62TA25  B2BA23  620A25  G30AS
ABac 2800 MHz- Adj. Solar Flux (Penticton) 623A 23 624A27 625A25 626A23  627A25  B28A23  B29A25 630AS
ABg Adjusted Daily Solar Fluxes (Learmonth) 623A23 B24A27 625A25 626A23  627A25  628A23 B29A25  B30A S
A.10g Nancay Radioheliograph - 1648327 MHz 627A 91 628A 92  B29A100 630A 96

Ad1g Solar X-ray GOES (graphs/event table) 6288 9 629814 630B13

Atk Solar UV NOAA-9 May 86-Dec 88 in 5668 84

Al Solar UV NIMBUS7 Nov 78-Oct 84 in 542B 82

A11m  Solar UV SOLSTICE {UARS) Oct 91-Sep 94 in 6OTB 46

Alin Solar YOHKOH Soft X-ray Images 624A T1 625A72 B26A73  B2TAT0  62BAV0 629A71 630AT0

Atllo Solar UV SUSIM (UARS) Oct 91-Jan 97 in 6288 30

Al2g Solar Particles (GOES-7) 623A 4 624A 4  625A 4 626A 4 627A 4 628A 4 629A 4 B30A 4
AizZh Interplanetary Particles (SAMPEX) Jan-Dec 94 in 618B 30; Jan-Jun 95 in 6208 36

A13e Solar Plasma (IMP-8) 6288 20 6298 26 6308 26

A.16¢c ERBS, NOAA-Q & -10 Solar Irradiance 1989 in 5518 78; ERBS Oct 84-Dec 95 in 6208 50

A.l6d UARS Solar Irradiance 1991-1993 in 6088 40

Al7c Inferred interplanetary Mag Field 19841988 data in 542A168; 1989-Jan 94 in 611A118

AT {MP-8 Interplanetary Mag Field

C. SOLAR FLARE-ASSOGCIATED EVENTS

CAa H-alpha Flares B626A 26  62TA28

C.1ba H-alpha Flare Groups 6288 4 630B 4

C.id Flare Patrol Obsevations 6288 6 6308 7

c.3 Radio Bursis Fixed Frequency 6288 8 630B ¢

c3 Radio Bursts Fixed Freguency Selected —nan 625A 30 628A 28 629A 30

c4 Radio Bursts Spectrat 624A94  620A 91 626A98 B27AB7  628ABB  628A92  630AO1

C6 Sudden lonosphefic Disturbances 624093 625A 88 626A97 627A86  62BAB7  G20A90 ~ 630A 89 ‘
D. GEOMAGNETIC EVENTS s T
D.1a Geomagnetic Indices 624A106 625A103  626A111  B627TA100 - 628A101  B29A108  630A105

D.iba  27-day Chart of Kp indices 624A108 625A105 626A113  62TA102  628A103  629A111  630A107

D.ichb  Monthly Mean aa indices 624A100 B25A106 626A114 627A103  62B8A104 620A112  630A108

D.1d Principal Magnetic Storms B624A113  625A110 626A117  627A107  628A108  620A116  630A115

D.if Sudden Commencements/Flare Effects 624A114  625A111 626A118 627A100  62BA109 629A117  630A116

DAg Equatorial Indices Dst 624A112 625A108  627TA112 627A106 628A107 628A115  630A114

D.Ai Polar Cap (PC) Index 24A111  B25A108  626A1 62

F. COSMIC RAYS R SR T

F.1b Cosmic Ray Neutron Cts (Climax) 624A 88 626A106 627A 92  62BA93  629A101  630AS7

F.1h Cosmic Ray Neutron Cts (Thule) 624A 98 B626A106 B27A92  B28A 83  B20A101  630A97

FJdi Cosmic Ray Neutron Cts {Kiel) 628A93  629A101  63DA ST

FJj Cosmic Ray Neutron Cts {Tokyo}

F.in Cosmic Ray Neutron Cts (Beijing) 624A 88 626A106 627A 92  628A93  ©G29A101 630A 97

FAb Cosmic Ray Neufron Cts (Haleakala) 624A 98 626A106 627A 92  628A83  620A101  G30A 97

F.10 Cosmic Ray Neutron Cts (Mescow) 65244 98 626A106 627A 92 620A101  B30A 97

Fip Cosmic Ray Neutron Cts (Calgary) B26A1 B629A101  B30A 97

H. MISCELLANEOUS e R e R S R
H.80 UWDS Alert Pericds 623A10  624A20 625A20  G626A 19 628A19  620A20  630A 20
The entry "624A 41" under Jun 96, for example, means that the sunspot drawings for Jun 1956 appear in SOLAR-GEOPHYSICAL DATA No. 624, Part |,

and that they begin on page 41, "A” denotes Part | and "B", Part li. Blanks Indicate data not yet received and dashes mark unavailable data.
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ALERT PERI.ODS
The International Space Environment Service
JANUARY 1997
Date Date 10-cm Location Fltares Date
Julian of of Wolf Solar A- of Region
Day Issue Obs No. Flux index Lat Long Optical M X Forecast Forecast(1) Geoadvice(l)
oo oyl 31 0 72 +« 3 0 0 0 01 SOL: Quiet
0 0 1] o1 MAG: Quiet
0 0 1] o1 PRO: Quiet
002 02 01 0 T2 1 0 0 0 02 S0L: Quiet
0 0 0 02 MAG: Quiet
0 0 0 02 PRO: Quiet
003 03 0z 0 72 4 ) 0 0 03 SOL: Quiet
g 0 0 03 MAG: Quiet
0 0 0 03 PRO: Quiet
004 04 a3 0 73 2 0 0 0 04 SOL: Quiet
0 0 0 04 MAG: Quiet
0 0 0 04 PRO: Quiet
005 05 04 13 74 2 s02  WoS 0 o 0 05 Q SOL: Guiet
0 0 0 05 MAG: Quiet
0 1} 0 05 PRO: Quiet
006 06 05 15 T4 3 [¢] 0 0 ) S0L: Quiet
0 0 0 06 MAG: Quiet
v} 0 0 06 PRO: Quiet
ao7 o7 06 15 73 0 504 W32 0 0 0 07 Q SOL: Quiet
0 0 0 07 MAG: Quiet
0 0 0 o7 PRO: Quiet
008 08 07 12 73 ) $05 W44 1 0 0 08 Q SOL: Quiet
0 0 0 08 MAG: Quiet
0 0 0 08 PRO: Quiet
Q09 09 08 0 74 5 0 0 0 09 SOL: Quiet
0 0 0 09 MAG: Quiet
0 0 0 09 PRO: Quiet
010 10 0% 12 74 4 N38 W48 0 0 0 10 Q SOL: Quiet
0 0 0 10 MAG: Quiet
0 0 0 10 PRO: Quiet
011 11 10 13 75 24 N38  W&1 0 0 0 11 @ SOL: Quiet
0 0 0 11 MAG: Quiet
0 0 0 1" PRO: Quiet
012 12 i1 12 T4 12 N34 W74 0 0 0 12 Q SOL: Quiet
0 0 0 12 MAG: Quiet
g 0 0 12 PRO: Quiet
013 13 12 0 75 7 0 0 0 13 S0L: Quiet
0 ¢} 0 13 MAG: Quiet
0 0 0 i3 PRO: Quiet
014 14 13 0 75 4 0 0 0 14 SO0L: Quiet
0 0 g 14 MAG: Quiet
0 0 0 14 PRO: Quiet
015 15 14 \] 75 2 0 0 0 15 S0L: Quiet
0 0 0 15 MAG: Quiet
o 0 0 15 PRO: Quiet
016 16 15 14 76 5 4] 0 1] 16 SOL: Quiet
0 0 0 16 MAG: Quiet
0 1] 0 16 PRO: Quiet
07 17 16 16 73 1 0 0 0 17 SOL: Quiet
0 0 0 17 MAG: Quiet
0 0 0 17 PRO: Quiet
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ALERT PERIODS
The International Space Environment- Service
JANUARY 1997
Date Date 10~cm Location Flares Date
Julian of of Wolf Seolar A- of Region
Day Issue Obs Ho. Flux index lLat Ltong Optical M X Forecast Forecast{1) Geoadvice(1)
0138 18 7 12 74.* 1 $06 W04 0 0 g 18 Q SOL: Quiet
1] Q 0 18 MAG: Quiet
1] 0 0 18 PRO: Quiet
019 19 18 34 s 4 s06 W17 0 0 0 19 Q S0L: Quiet
N27  E11 0 0 h 19 Q MAG: Quiet
32 E&4 0 1+ 0 19 Q PRO: Quiet
020 20 19 0 75 3 1] 0 0 20 S0L: Quiet
0 1] 0 20 MAG: Quiet
0 0 0 20 PRO: Quiet
021 21 20 0 Y4 5 0 0 0 21 SO0L: Quiet
0 0 0 21 MAG: Quiet
0 0 0 21 PRO: Quiet
922 22 21 0 74 9 0 0 ¢ Frd SOL: dQuiet
0 0 0 22 MAG: Quiet
0 0 0 22 PRO: Quiet
023 23 22 0 73 5 ¢ 0 0 23 SOL: Quiet
0 0 0 23 MAG: Quiet
0 0 4] 23 PRO:z Quiet
024 24 23 0 3 4 ] ¢ 0 24 SOL: Quiet
0 0 0 24 MAG: Qujet
¢] 0 [} 24 PRO: Quiet
025 25 24 12 74 2 0 0 0 25 SOL: Quiet
0 Q ¢ 25 MAG: Quiet
0 V] 0 25 PROD: Quiet
026 26 25 1" 73 3 §12 E45 1] 0 0 26 Q SOL: Quiet
o 0 0 26 MAG: Quiet
0 0 0 26 PRO: Quiet
027 27 26 12 74 12 S$14  E35 0 o [ 27 Q SOL: Quiet
0 0 0 ar MAG: Active
0 0 0 27 PRO:; Quiet
028 28 7 " 74 12 $16 E24 [t 0 0 28 Q SO0L: Quiet
0 0 g 28 MAG: Quiet
0 0 0 28 PRO: Quiet
029 29 28 11 73 18 815 EO% 0 [t} 0 29 Q SOL: Quiet
0 0 0 29 MAG: Quiet
g 0 0 29 PRO: Quiet
030 30 29 16 s 6 NO7 E33 1 0 0 30 Q SOL: Quiet
0 0 it} 30 MAG: Quiet
0 ] 0 30 PRO: Quiet
031 3 30 15 74 9 NG3  E20 0 0 0 N Q S0L: Quiet
0 0 0 31 MAG: Quiet
g 0 0 31 PRO: Quiet

(1) Region Forecast and Flare (SOL) Advice
Q@ = Quiet (<50% probability of C-class flares)
Eruptive (C-class flares expected, probebility »=50%)
Active (M-class flares expected, probability »=50%)
Major (X-class flares expected, probability »>=50%)
Proton (Proton flares expected, probability >=50%)
Warning (activity levels are expected to increase, but no numerical forecast given)
No forecast available

N~ E U >m
LI [T B I | I
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ALERT PERIODS
The International Space Environment Service

JANUARY 1597

Magnetic (MAG) Geoadvice

Quiet!

lActive! conditions expected  (A>=20 or K=4)

Minor! storm expected (A>=30 or K=5)

Major! storm expected (A>=50 or K>=6)

1Severe'  storm expected (A»=100 or K»=7)

1Pt magstorm in progress (A>=3G or K»=4)

‘Warning'! (activity levels are expected to increase, but no numerical forecast given)
e no forecast available

Proton (PRO} Geoadvice

Quiet!

Proton'  event expected (10pfu at >10MeV)

"Major! protan event expected (100pfu at >100 MeV)

'IP! proton event in progress (>10 MeV)

Warning' (activity levels are expected to increase, but no numerical forecast given)
A no forecast available

STRATWARM ALERTS
01/01/97 03:30:00 GEOALERT WWAOO1 STRATWARM ALERT/TUESDAY/STRATWARM EXISTS.
INTENSIFYING WARMING OVER THE SOUTHEAST PART OF CANADA, SPREADING NORTHEASTWARDS TODAY.

01/02/97 03:30:00 GEQALERT WWAQOZ STRATWARM ALERT/WEDNESDAY/STRATWARM EXISTS.
WARMING OVER THE EAST COAST OF NORTHERN AMERICA CONTIMUES, SPREADING TOWARDS THE ATLANTIC OCEAN.

01/03/97 03:30:00 GEOALERT WWAOO3 STRATWARM ALERT/THURSDAY/STRATWARM EXISTS.
A LARGE WARM REGION COVERS THE ATLANTIC OCEAN, REACHING FROM THE EAST COAST OF NORTHERN AMERICA TO THE
WEST COAST OF EUROPE.

01/04/97 03:30:00 GEOALERT WWADO4 STRATWARM ALLERT/FRIDAY/STRATWARM EXISTS.
THE WARM REGION OVER THE ATLANTIC OCEAN FURTHER MOVES EASTWARDS. INFLUENCING WESTERN AND CENTRAL EUROPE.

01/05/97 03:30:00 GEOALERT WWAOOS STRATWARM ALERT/SATURDAY/STRATWARM EXISTS.
THE WARM REGION OVER THE ATLANTIC OCEAN AND WESTERN EUROPE AND THE WARMING OVER THE ALEUTIAN AREA CONTINUES.

01/06/97 03:30:00 GECALERT WWAOUS STRATWARM ALERT/SUNDAY/STRATWARM EXISTS.
THE WARM AIR OVER THE ATLANTIC OCEAN AND WESTERN EUROPE IS MOVING SLIGHTLY SOUTHEASTWARDS, WHILE THE WARM AIR
OVER THE ALEUTIAN AREA IS SPREADING NORTHWARDS TODAY.

01/07/97 03:30:00 GEOALERT WWAOO7 STRATWARM ALERT/MONDAY/STRATWARM EXISTS.
THE TWO WARM REGIONS OVER THE MEDITERRANEAN AND OVER THE ALEUTIAN AREA CONTINUE.

01/08/97 03:30:00 GEOALERT WWAOO8 STRATWARM ALERT/TUESDAY/STRATWARM EXISTS.

THE WARM AIR OVER THE MEDITERRANEAN AREA MOVES FURTHER EASTWARD, WHILE THE WARM AIR OVER THE ALEUTIAN AREA
MOVES WESTWARD. '

01/0%/97 03:30:00 GEOALERT WWAQO9 NO STRATWARM REPCRT RECEIVED TODAY.

01/10/97 03:30:00 GEOALERT WWAO10 STRATWARM ALERT/THURSDAY/STRATWARM NIL.
GEOALERT HAS ENDED.




International Relative Sunspot Numbers

Feb 1996 - Jan 1997
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Feb9 Mar Apr  May Jun Jul  Aug Sep Oct N Dec Jan97 Feb
_Day Feb96 Mar Apr  May Jun Jul*  Aug* §ep* Oct® _Nov* Dec* Jan 97+
1 9 0 0 0 8 8 19 11 0 0 23 0
2 9 0 10 0 8 10 23 9 0 0 12 0
3 7 0 11 0 8 9 23 7 0 0 0 0
4 0 9 8 0 9 9 21 7 0 0 0 9
5 0 0 0 0 11 8 14 0 0 0 0 10
SRR
7 0 0
8 0 11
9 -8 15
12 14

OO~ We Ok

Mean

4.4

* = Provisional.
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24 Penticton 2800 MHz (10.7cm) Solar Flux

Jan 97 Feb 1996 - Jan 97
Adjusted to 1 AU
200 T T T T T
150
B
L
5 L
[+
]
100
50 1 1 1 1 I 1 1 '] z 1
Feb 97 Mar Apr May Jun Jut Aug Sep Oct Dec Jan97 Feb
“Day [Feb96 Mar __ Apr___May Jun__ Jul  Aug  Sep Oct  Nov__ Dec Jan97
1 729 706 681 688 704 V24 828 748 696 685 808 700
2 742 698 Y06 690 V02 Y28 819 736 698 679 757 69.7
3 718 690 711 685 M2 713 816 724 696 683 707 70.8
4 14 681 702 706 712 7186 799 720 694 678 686 714
5 694 680 700 V20 728 710 7862 714 685 671 676 7149
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danuary 1997

Bartels Sunspot Obs Flux Solar Flux Adjusted to 1 Astronomical Unit ——

Day of Cycle Numbers Penticton LEAR LEAR LEAR Pentic LEAR LEAR LFAR LEAR LEAR

Day Year Day Int Amer {2800) (15400) (8800} (4935) (2800) {2695) (1415) (610) (410) (245)
1 1 19 0 ] 72.4 518 161 117 70.0 71 48 32 21 9
2 2 20 0 0 72.1 450 178 116 69.7 69 48 33 23 11
3 3 21 0 G 73.3 500 197 119 70.8 71 49 30 21 10
4 - 4 22 ] 8 73.8 528 203 119 71.4 74 50 33 21 8
5 5 23 10 9 74.4 527 206 121 71.9 72 51 36 25 11
6 i} 24 10 10 73.1 519 2086 120 70.6 72 51 36 25 11
7 7 25 8 7 73.3 511 188 116 70.9 69 50 34 25 11
8 8 26 0 0 73.8 516 205 118 71.3 72 50 35 24 10
9 9 27 9 8 73.7 516 204 120 71.3 71 51 35 23 9
10 10 1 9 8 75.4 514 198 118 72.9 72 50 35 25 12
11 11 2 7 7 74.0 518 207 119 71.6 73 50 35 25 10
12 12 3 i} 0 74.5 513 207 120 72.1 72 51 36 25 10
13 13 4 0 g 74.6 513 205 119 72.1 71l 50 36 25 8
14 14 5 0 0 74.9 547 210 121 72.4 74 52 a7 26 g
15 15 6 11 8 75.8 516 206 121 73.3 73 52 37 26 11
16 16 7 17 16 74.8 520 207 120 72.4 73 51 37 29 10
17 17 8 8 8 74.1 526 202 120 71.7 73 51 37 27 9
18 18 9 14 12 74.6 514 202 120 7.2 71 51 34 23 8
19 19 10 0 0 75.3 517 208 120 72.9 70 Y4 37 25 10
20 20 11 15 4 76.8 518 207 121 74.3 71 52 38 26 10
21 21 12 0 0 74.1 514 196 118 71.8 68 52 37 25 9
22 22 13 0 0 73.0 497 205 119 70.7 65 50 36 24 8
23 23 14 Y 0 73.4 512 164 114 71.1 65 48 34 23 8
24 24 15 9 7 74.2 503 192 117 71.8 64 49 33 24 10
25 25 16 8 7 73.1 502 200 117 70.9 64 49 33 23 10
26 26 17 8 7 74.1 482 125 103 71.9 61 48 33 23 10
27 27 18 8 8 73.5 555 176 133 71.3 63 48 32 24 37
28 28 19 9 8 7z.9 488 157 121 70.8 57 48 34 23 9
29 29 20 10 9 74.6 4498 151 114 72.4 7l 48 35 z4 9
30 30 21 11 10 73.6 503 156 123 71.5 71 50 35 24 9
31 31 22 10 8 72.4 506 155 123 70.3 71 49 34 24 10
MEAN 6.5 5.5 74.0 511 189 118 71.8 69 49 34 24 10

The International numbers shown above are preliminary values; the American numbers are final.
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Cycle 22 Smoothed Sunspot Numbers: Observed and Predicted

250 T T T T T ; T T T T 7 T
Along a vertical line, each cbserved smoothed
monthly mean Is compared with its prediction

200 12 months earlier. Insert below shows spread _|

Predicted Cycle 22 between observations and predictions.
(30085
150 |- \“* Observed Cycle 22
)
100.
50 -
0 ¢ MeanRise 3.8 Years ! i i

1986 1887 1988 1988 1990 1991 1892 1993

Smoothed Sunspot Numbers (observed and Predicted) for Parts of Solar Cycles 22 and 23

Yeal Jan  Feb Mar _Apr_May Jun _ Jul Aug Sep Oct Nov Dec | Avg

1989 154 5 g 15 15 5 8 4] 154

1990 146
1991 144
1992 94
1993 56
1994 31
1995 17
1996 8 7 8 7 6 9

() @ @4 6 6 6| 9

1997\ 7 7 8 8 9 10 1 M1 12 13 14 16 | 11
Q. B @©® O @ @ (@1 (3 (15 (16 (17) (19 (22) | (12)

i1 Solar Cycle 22 Min, Max, and Predictions
September 1986 marks the minimumn of Solar Cycle 21 and the onset of Cycle 22, which in furn, reached a maximum in July 1989.

For the end of Cycle 21, and the rise and decline of Cycle 22,
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 1996
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 1887 supplement to Sofar-
Geophysical Data.) Adding the number in parentheses to the predicted value generates the upper
limit of the 90% confidence interval. Subtracting the number fram the predicied value generates
the lower limit. Consider, for example, the July 1997 prediction. There exists a 90% chance
that in July 1997, the actual smoothed number will fall somewhere between 0 and 24.

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 14 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,
o the date of the most recent sunspot minimum. The new cycle predictions tabulated above are
based on the minimum value of 12.3 that occurred in Sep 1986.




Mean Monthly Sunspot Numbers 27

Jan 1950 - Jan 1997 Jan 97

300 Illllllllllll'llllllllll|llllilll’lllill|lvllllll

Cycle 18 Cycle 19 Cycle 20 Cycle 24 Cycle 22
200 |~ | ‘ .
100 |-

0 T B S ) S S S S S ST S T T TN S TR WV N SN ST YOO TR 8 A S SR ST ST WO R T .......A..-.
1950 1952 1954 1856 1958 1960 1862 1964 1966 1968 1970 1572 1974 1076 1078 1980 1982 1984 1086 1988 1950 1992 1994 1896 1908
Year Jan Feb Mar Apr May Jun Jul Aug Sep Qct Nov Mean
2 6

109.7

1950

1952 . R . . 23.8 221 34.3 31.5
1953 26.5 3.9 10.0 278 235 19.3 8.2 1.6 2.5 13.9
1854 0.2 0.5 10.9 . 1.8 . 84 1.5 7.0 9.2 7.6 44 m
1955 231 20.8 49 11.3 317 40.7 427 58.5 89.2 76.9 38.0

1956 73.6 124.0 118.4 110.7
1957 165.0 130.2 157.4 175.2
1958 202.5 164.9 190.7 186.0
1959 217.4 143.1 185.7 163.3

116.6 129.1 1696  173.2 1553 2013 1921 141.7
200.7 187.2 158.0 2358 253.8 2109 239.4
171.5 191.4 200.2 201.2 181.5 152.3 187.6
168.7 145.6 189.6 145.2 1114 124.0 125.0
89.6

1982 .
1983 66.6
1984 45.9
1685 17.9
1986 134 m
1987 204
1988 100.2
1089 157.6 M
1980

%ssg—‘f;

88.7 82.6

1992 99.8 73.8 85.7 64.5 63.9

1803 62,2 61.3 49.8 57.9 422 224 56.4 35.6 48.9 54.6
1984 16.1 17.8 28.0 351 22.5 257 44.0 18.0 26.2 289
1985 140 145 156 14.5 14.3 1.8 21.2 9.0 10.0 17.5
1886 4.8 5.5 11.8 8.8 14.0 1.8 18 18.6 127 8.7
1997 6.5

Values are preliminary after Jun 1996. For the yearly means, each 'M marks a sunspot cycle maximurn and each 'm' a minimum.
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He S OLAR FLARES
JANUARY 1997
NOAA/ Area Measurement
Start Mex 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
GOES 05 1331 1445 1610 ) 159 A 6.0
SVTO 07 0840 0840 0845 s01 W38 8009 01 4.5 5 SFAT7.0 3 E 14 F
GOES 16 1602 1605 1611 9 B 1.1
GOES 2213 2213 2213 9 A 5.0
GOES 19 0954 0957 1012 138 A 8.1
SVTO 1054 1055 1100 S06 W22 8011 01 17.8 &6 SF 3 E 23 F
LEAR 20 0831 0833 0847 S04 w35 8011 01 17.7 16 SF84.5 3 E 24 U
GOES 27 1421 1425 143C 9 B 1.3
RAMY 29 1518 1518 1524 NO2 E42 02 1.8 6 SFB1.0 3 E 11
GOES 1841 1847 1853 12 B 1.2
RAMY 1918E 19180 1930 NO2 E40 8015 02 1.8 120 SFB 5.8 2 E 19
"Remarkst
A = Eruptive prominence whose base is less than 0 = Cbservations have been made in the # and K

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

Observation Type:

C=Cinematographic, E=Electronic,

=Photographic, V=Visual




Stanford Mean Solar Magnetic Field (Microtesla)

"Sun-As-A-Star”

100 i T | I T T I | | I |
50
g -
o
i
© 0
£
=
-50
-100 1 | | i | I i | | | 1
Feb86 Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan97 Feb
" Day[feb96 Mar___Apr_ May Jun__ Jul AUg  Sep  Ool Nov Dec lanoT
1 -7 -2 -— 19 10 14 -19 -27 3 -7 -5 —
2] — 13 9 2 8 6 22 -4 2 S 1 S—
3 - --- -4 -2 1 5 -38 1 - - -4 11
4| - - -4 5 4 -1 -36 8 12 - 9 -
5 -3 3 6
6 6 3 8 2 1 12
7| 2 - 6 2 -4 =20 1 o -5 18 22
8| - -12 -— -6 -7 -2 8 11 6 9 - 18
9! - —-— - -7 -4 -5 2 2 -2 38 - 8
4 -4
4 -4
7
-1
0
7
1 4 12 17 -9
177 — — — 1 2 5 11 13 -— 2 3
18 0 -2 10 9 o -3 -2 -—
19 -8 -9 8 17 14 5 43
20 2 -5 14 26 5 -25 -

27 - 4 25 15 -2 -5 3 -7 -22 -22

28| -1 -3 10 13 -8 -26 -3 - - -5

29| - 5 14 0 -23 -7 = -12 e -3

30 8 8 -9 -43 2 e -9 -— -15

31 -— 19 -10 -50 7 ---
Note: --- Indicates no data available for the day.

29
Jan 97




‘uotje)oy s|ereg usAlb sy Bulnp UpeT oy} Joee Jey} Ung el Uo eusliousyd JO 82USLINOO0 JO SBWI Bl 0} ‘Joiues sAep
SAl} BJE S2IEp 988U} 10U .8 S8jep oU} Jng 'selies s|slied SuU ase USAID siaquinu UORBIOY "Lf] 000 e USE) sie SUoKeAISSAQ

s|qe|lere ejep OU = XOq ON ‘100w Z->pjal = [

‘1oMIW Z < pjey = D :Auejod pleld ousubepy Jejog usei

1o0lW Z 5 pley S Lol Z- = 7

gitd TEZe

=
w

NYL S ZETT
DHd  TEZT
AON  0EZZ
I20  62ZT
ais 8zze
onvy  LzZT
e 9zze
NOP 5222
NOC PEET
AVR €227
¥dv  zeee
4VR T2
gdd | 02TT
NYD 86122
DEA  81ZT
AON  LTZC
100 97TZZ
120 5122
a3s  v1ze
ONY  ETZT
Sjeq oW

B OO0
L LI I

JOOCOOOEC

a7131d DILINSOVIN 8V10S NVIIN GHOANVLS



GOES Daily Electron Fluence
Feb 96 - Jan 97
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Fluence {Electrons/cm*2-day-sr)

T TTIT

1E+04

Feb96  Mar

Apr

May Jun Jul Aug Sep Qct

Nov

Dec Jan 97 Fab

Day |[Feb 96 Mar Apr

May  Jun Jul Aug  Sep Oct

Nov

Dec Jan 97

- 3.BE+07
21E+07 3.6E+07
1.4E+07 8.9E+06
3.2E+06
~  57E+06

1.3E+07
1.5E+07
7.5E+06
1.9E+06
2.6E+06

31E+06
3.6E+06
2.6E+06
7.5E+05

5.5E+06
3.8E+06
3.1E+06
2.6E+06
+06

2.4E+08
2.1E+06

SO NO TR WN -
|

11 |53E+06 2.0E+07 4.3E+05
12 |3.0E+07 3.1E+08 4.9E+07
13 |1.3E+08 1.8E+08 1.3E+08
14 |1.4E+08 6.6E+08 1.2E+07

15

1.7E+08 §.2E+08 Z2.9E+08

16 |3.9E+07 1.9E+08 1.4E+09
17 |1.5E+07 1.1E+08 3.9E+08
18 |1.5E+07 2.3E+08 B.2E+08
19 {6.1E+08 1.2E+08 1.3E+09
20 - 3.8E+07 1.8E+09

1.76+07
1.4E+07
1.4E+07
1.6E+07
1 1E+07

1.8E+06
2.5E+06
8.5E+05
8.6E+05
6.6E+05

2.3E+05
SAE+04
5.1E+05
1.8E+06
148407

5.6E+07
4.2E+07
7.8E+07
9.1E+07
51E+07

7.0E+08
9.9E+08
8,3E+08
4.8E+08
1.2E+07

3.9E+07
1.7E+07
1.2E+07
6.2E+06
2.0E+06

1.2E+07
1.5E+07
T.1E+06
1.0E+07

2.5E+05
4.2E+05
3.5E+405
3.7E+05
1E+05

2.5E+07
1.5E+07
G.9E+06
5.4E+06
7A4E+08

1.7E+07
2.26+07
20E+07
1.2E+07
3.6E+07

4.0E+06
4.1E+06
1.26+08
5.2E+06
1.4E+06

4.4E+05
1.9E+05
2.4E+05
2.2E+05
2.2E+05

8.5E+07
3.8E+08
1.7E+09
1.6E+09
9.7E+08

21E+06
2.3E+06
7.6E+05
9.2E+05
4.4E+06

7.6E+06
0.6E+05
1.5E+05
3.1E+05
1.5E+05

8.0E+06
7.4E+06
1.0E+07
1.1E+07
4.5E+06

7.7E+04
1.76+05
3.6E+05
1.3E+05
1.9E+05

4.3E+05
2.2E+05
5.2E+05
8.5E+05
4.7E+05

4.2E+08
3.0E+07
4.8E+07
3.1E+07
29E+07

4.3E+08

5.4E+08B
1.2E+08
9.6E+07
1.2E+08

2.0E+08
1.3E+07
21E+07
2.8e+07
2.7E+07

2.9E+07
2.6E+07
6.5E+06
4.BE+06
2.4E+07
31E+07

7.3E+07

7.7E+06

2.3E+07
B.5E+07

5.8E+07
5.3E+07
2.6E+07
2.2E+08
1.1E+09

1.2E+08
1.4E+08
1.5E+08
1.7E+07
1.06+Q7

9.2E+08
1.6E+07
1.2E+07
6.8E+06
1.8E+06

2.4E+06
1.0E+06
1.1E406
9.4E+05
2.6E+

5.7TE+07
3.7E+O7
1.0E+08
3.3E+08
1.4E+08

1.3E+06 2.3E+05
8.8E+05 1.7E+05
1.0E+05 2.3E+05
1.7E+05 1.BE+05
3.1E+05 1.4E+05

41E+05
J.4E+05
21E+05
2.0E+05
9,7E+05

1.2E+05
1.2E+05
3A4E+05
2.8E+05
2.0E+08

AE+0
4.7E+07
5.8E+07
BAE+07

5.4E+07
8.2E+07
1.2E+08

1.8E+07
2.4e+07
2.5E+07
3.2E+07
3.6E+07

T9E+07
6.2E+07
1.7E+07
6.8E+06

24E+08

A 7 2. GE+

1.0E+Q7 3.7E+08 1.2E+05
1.2E+08 8.6E+08
1.3E+08 8.3E+08

4.5E+06
6.8E+06

26 |4.2E+07 3.0E+08 3.0E+08
27 ~  45E+08B 4.1E+08
28 |1.6E+07 3.1E+08 9.5E+06
29 |51E+07 41E+08 21E+07
30 3.3E+08 2.6E+07
31 1.2E+08

B

3.2E+05
4.3E+05
3.9E+05

52E+06
6.8E+06
26E+06
1.4E+086

8.5E+05
1.8E+06
1.8E+06
4.4E+06
LOE*08

2.6E+07
2.0E+07
1.3E+06

6.5E+08
1.1E+09
1.1E+09
9.3E+08
7.1E+08

1.6E+05 1.5E+06

1.9E+08 2.8E+
1.2E+08
1.9E+08
5.6E+07
4,1E+08

4.4E+08

5.8E+05
1.4E+06
1.8E+06
1.4E+06
8.7E+05
1.3E+06

1.1E+05
1.4E+05
2.7E+05
1.3E+05
1.4E+05

6.9E+05
8.8E+05
6.9E+05
1.2E+05
1.8E+05
2.5E+05

2.2E+08
34E+08
2.0E+08
2.3E+08

2.0E+09
5.0E+08
2.0E+07
8.1E+07
1.4E+08

3.2E+08
3.6E+07
57E+07
1.0E+08
1.6E+08

27E+07
2.5E+07
3.5E+07
7.9E+06
5.0E+05

8.9E+05
28E+08
2.8E+08
1.5E+06

1.1E+06
2.6E+06
4.6E+06
3.9E+06
4.0E+06

11E+07
3.4E+06
51E+06
2.8E+06
9.5E+05

1.
5.2E+07
3.3E+08
5.7E+08
6.8E+08
4.7E+08

21E+0
3.4E+05
3.0E+05
2.6E+05
9.0E+04
1.0E+05

NOTE: The electron detector responds significantly to profons above 32 MeV; therefare, electron data are contaminated when a
proton evant s in pregress. These days are indicated with -899' in the table and are not plotted. - indicates data not available,

GOESS data began April, 1996.

31
Jan 97







33
Dec 96
CONTENTS
Prompt Reports Number 630 Part I
DATA FOR DECEMBER 1996
. Page

SOLAR ACTIVE REGIONS

Solar Synoptic Charts ...........oooeiiiicee oo 34- 38

Daily ACtivity SOIar MAPS  .....covuivieeceicireeee e 39- 69

YOHKOH Daily Soft X-ray IMages ...........ocomeeeeereeeeeeeeeeeeeeeoeeeeeoeoeeeoeoooo 70- B85

SUNSPOL GTOUPS ...ttt et ee e e en s e es e et ee e, 86- 88
SUDDEN IONOSPHERIC DISTURBANCES  ......oveeeeeeeeeeeeeeeeeeee oo 89- 90
SOLAR RADIO SPECTRAL OBSERVATIONS  ....oooovivvermee oo 91- 95
SOLAR RADIOHELIOGRAPH - 164AND 327 MHZ - NANCAY ....ooovoeieeoooie 96
CosMIC RAY MEASUREMENTS BY NEUTRON MONITOR

Daily Counting RAfes  .......o.oveiiuiiiiceeeee e 97

Chart of Variations  ..........cccooiieioiieceeeeeee e oo, 98-103
***NEW DATA***

Graph and Table of Monthly Mean Kiel Data Jan 1958-Dec 1996 ..o 104

(GEOMAGNETIC INDICES
Geomagnetic Activity INAICES  .....oooooveiiiis e 105
Daily AVErage AP ....oiiiceieitsieec et 106
Chart of Kp by 27-day ROTAHON  ........oviceiceeeeeeeee e 107
Table of Monthly aa Index (1950 t0 PrESENt) ..........ocooooiomeoeoeoooeeeeeeeoeeee o 108
1996 Chart of 3-hourly aa Index ... 109
Chart of 3-hourly Km and aa by 27-day Rotation ..............coceoevvevovoooeooooooooo 110
1996 Chart of 3-hourly Km INdeX ..............ccoooieeeeimeis e 111
Polar Cap (PC) Geomagnetic Index (Plot of 15-min values) ...............occooovovrvevvnen.. 112
1996 Polar Cap (PC) Geomagnetic Index (Plot of 15-min values) ........................ 113
Provisional Values of Hourly Equatorial DSt .................ooeiiiie 114

Principal Magnetic StOIMS  ....ocooveiitiiriccee e et 115




9T6T apnyibuo-] oiydeibolsH

_ _ _ A _ m | _
0tc 08T 06t 0cT 06 09 0¢ 0 -

>
| C c
w0t <
S

—NQ2 NQ 9
< \/\\ # [
Y A N AN T 7 7
mmm.m AON |
_QH_HHWNTMHQH_mH_mﬁ LTi8T6T,02:12:122,£21%21521921L218216210€1 T2 1€ 1% 1519141816 0T
©TSOLOIOTH 0007 ‘000T ‘00§ ‘00TF ‘O pTeTd oT3eubel orzeydsoloyd
~00T-
T T T e e s TR et e e oo & % 2 4 % 8 ¥ — et
Eﬁl\'\\ ......... -
— 00T
PTI2T4 ULSK Adorvadasg() d¥v¥IoS XOOTIIM

(9661 Jequieda( 6 O} JoQUIOAON L)
9161 YIFWNN NOILYLOY NOLONIHHEVO
L1d4VHOD OILdONAS 4731d DJILINOVIN ¥VYI0S

34
Dec 96



35
Dec 96

apnyiBuo oiydesBoljaH

a6

09

m
0¢ 0

ST

e
R

SRR

NO.

Trhr

e w,wmu\.\mﬁ.m,m&ﬂ

Il

S E -

-

TaritaEee i i
T 3 . 2
e Ve = : : 2

o
i
Ve

£

e
i Axawwmf o

G

e AT S
2 S S L Shb i : G S A
Simeaaiy Pikien o : 2 es

e

. .
%vf&mﬁ%, B

% ¥ s Ere

Bt Ww m,i,,%w,w o
Sinah et
e

o

fo

i e

&

e

o

e
e A

s
iy 32 3 SRR SR

753
2

et
AP

o i

o
o S
; s s 3%
5 i i 7 T St g e B
S 3 Fosibs e e 5 = i “%\z o o Sl o
e A R R g AR 4 TS e e LR i

966T AON

BH:HHWNH_mﬁwfmf@ﬁhf@ﬁ_ma_om_ﬁm_mm_mm%m_mm_mm_hm_mm_mm_om_ T1 2181

BisajonIwQEz oL 's ‘2 L+ 0

{9661 Jeqwaca( 6 0} JOQWSOAON | 1)
9161 HIFGWNN NOILVY.LON NOLONINYYD
alaid F9vVHNS FOUNOS
LYVHD DILdONAS a13id 211LINOVIN ¥V10S

V1919 (L1816 0T
A1ojeAsasqQ Je|oS XOOHM




OV14 Ad G343A-HOd J1LIHM SV NMOHS 34V S3T0H TYNOHOD

°l 40 SHLNOITTIW S¥ ‘S€ ‘SZ ‘St ‘LI 2 ‘2 ‘1 :SHNO.LNOD gWIT 3+M 9661 (£6-uer-ge)
nigg g = <|> JANLIDNOT DIHAVYHDOIT3H
M 09 OFE 02 O00S 0BZ 092 OvZ 022 002 O08L O09L ObL O02L OOL 08 09 OF 02 O

________._.___N_l..i_____m m_om-

09-

JANLILY]

o

9

T e e B e vwm L obe
o diND 40 AOd
HGL' L =4 @ AIX 34 ¥vId CLNIWVHIVS/OSN « 9161 HIFGWNN NOILVLOH NOLONIHHYD

36
Dec 96




37
Dec 96

"9T6T UOLIRIOL U0 3BIJ 0JUBWRUDRS 1° PIAUSS]O UOLSSLWS AY ©9 ON :ION

°I 40 SHLNOITIN 8% 2€ ‘9L ‘8 ‘¥ ‘2 ‘L :SHNOLNOD 9INIT I+M 9661

neg’ L = <|> JANLIDNOT DIHAVHEOOITIH
09¢ Ove Oce 00€ 082 092 Ovg Ogz 002 O8L 09+ Ok 02k 00k 08 09 O

I 3 3 . 1 I 1 I T 3 3 3 3

| I I I ! I ! I
ace , 8¢t vee ove

) ‘ diNO 40 AOQ

°HSL'L =4 ® X 34 Mv3d OLNINVHOVS/OSN * 9161 HIGWNN NOILY.LOH NOLONIHHYD

(26-uer-g2)

0

3
106-

o
3dNLILY

09




38
Dec 96

coz.m?_mwno jo sejeq

epnyibuo oydeiboljoH

3ead Wx/AIojeAIssqQ Jejog [euoleN

(9661 Jequeda( 6 0} JoqUioAoN | 1)
9161 Y3GNNN NOILVY.LOYH NOLONIHHVYO
LYVHO OILdONAS d1731d DJILINOVIN ¥VIOS




39
Dec 96
7]
7]
7]

_ lneoet

277777 T TN
/70 A R R RRRNNN\ N
] LA AN

[[] |

/8 EEERRRNN\\\
1] ] ] VAN

will - [1] ]
,/ )
Y1vd ON YivVd ON
v\ ] ] \ ]
! |
-—(pey G1°}) VYNOX¥OD Mv3d OLNINVHOVS 10dSNNS ASNYYH YHJTV-H YV3d OLNINVHOVS ==

96 /- =Yoejg 1nooiec 1N /2181 1ncest
06 /+ =8lIUM - 6002

96 =XBled
L€l = ABlad

peuseq :
PlIoS +
w WU 8'898a N

INYHOOLINOVIN NOSTIM "L NYHOO0LINDVIN QHOANYLS WYHOOLINOVIN Mv3d L

bug

(s1'601 =071 ' ¥8'0 = 08 ‘ 66°5} =d ) 9661 ‘I ¥IAWIDIA



70/ [ ]

lnocet

[IAMNNNN

/
y/aan _* LA AN

/1] ] VLV
11 4

|

,

Viva ON

/////// ,, [ [/ //7

NN\ V77772

—-(pey G1'1) YNOHOD Mvad OLNINYHOIVS

06/~ =>oe|g
OG [+ =9)IUM

L6 =Xejed
L€l = ABled

AVHEOOLINOVIN NOSTIM "LIN

40
Dec 96

1OdSNNS ATV

lnosee

1nssst
-86'¢C

payseq

| += Ppllog
N
WYHOOLINOVIN GHOANVLS

(26'96 =07 L0 =08 ' 09'S} =d ) 9661 ‘T ¥IEWID3A

fJI ] ] LAV AN

[ |

B \ -

viva ON

I
VHJTV-H VO1 VNNYIN

»« WU 8'898,. N
WYHOOLINOVIA Mvad LLIM

1niigl

wbug




41
Dec 96

1N sspl

1n /851

/] LA VAN

[
1]

03AY3S40 S10dS ON e

viva oz
|

1
AN NN \\\\A&V

NN\

----Eumm_, S1°1L) YNOYOD Yvad OLNINVHOVS

06°/- =>oe|g
OG°L+ = SIYM

RN\ [/ /=
=S 17 e

1OdSNNS AJNVY

VHJTV-H Yv3d OLNIWVHOVS -

1nz9e
-690¢

1N 1ssi

/4 WA\\ \ \ ,, / //0////
J ] ] LAV
i |

Y1va ON
\ | /
96 =Xejled - = payseq
L€l = Aeled | +=Plos
N N WU 8'898,, N
WYHOOLINOVIN NOSTIM "LIN WVHOOLIANOVIN QHOANVYLS WYHOOLINOVIN MV3d LI

(6228 =01 85°0=08 ‘0Z'SL =d ) 9661 ‘€ yIEN303d




S wold NINO1 1N S50

S
1neoci
AVGOL ALINLLOV AX VO ON

°HSLL LN 0S9F AX VO xxxxx
*HGLL LN L0ZL X 3d- (8e€ AOQ)
PHSLL LA LEOL AIXFd —— g

96/v0/cL

lnsest

w

03A¥3S90 SL10dS ON

9y
N
SHAINOITTIN 01 AHIAT SHUVIN MOIL
V1va TYNOHOO Mv3d OINIWVHOVS / OSN

-=-(IIped G1'1) YNOHOD Mvid OLNINVHOVS

1OdSNNS AJNVY

96/~ =>oelg lnacel
96+ =8}UM : -6C'8l

10 v09L

/88 RRRRRANN\N
J ] , LA A Y
Il RN

L1

< 1 < d ON
|/
N / / |/ / /7
NN\ [/ /7
96 =Xeleq = é% - = pauseq
1€l = ABYSQ _ +=  PIOS
N N : wsWU 8'898. N
© NVHOOLINOVIN NOSTIM "LIN WYHDOLINOVIN QHOANVLS VOO LINOVIN Mvad LLIM
<8
(=]

(19°'69 =071 o%'0 =08 ‘ 08Vl =d ) 9661 ‘¥ ¥IQWIO3A



43
Dec 96

S Sjun 'sqe 0o} " - S woid NWNO1 LN Zclo

Sjun 'sqe g
1N 6.0 'WuU £0ES

lneori

P\
566% S HIENIOIC Yy
—-(IIPEY ¥0’L) YNOMOD MVId AMDINWOTT
9G'/- = oelg
DG L+ =SHUM

RN

] 1A AV VAN

(3A¥3S80 S10dS ON o

1OdSNNS AINVYH

Y i

77071 T TN NN
NI ] ] L4 VAN

I/ |

[[] | \

wll

,

[ ,
\ \

= XBled
= ABleQ

_
N

WYHOOLINOVIN NOSTIM "LIN

viva ON

- = payse(
[ += plog
N

ANVHOOLINDOVIN QHOINVLS

(ev'9g =07 ¢e’0=08 " Ov'vl =d ) 9661 ‘S ¥IAWIO3A

VHdIV-H Yvad OLININVHIVS

+ WU 8°898,+ N
WYHOOLINOVIA v_<wm L1

1N e0si

-3

1lnesst




S wold NIWO1 1N 2580 S
1nesii

1nsaest

AVAOL ALIAILOY AX ¥O ON

SHSL'L 1N VEQL AX VO xxxxx
SHSEE LN2S9L X 3o
*HSEL 1N 10791 AIX 34 —— S

(1€ AOQ)

96/90/¢1

L

@3A¥3SE0 SL0dS ON e

L
N
SHLNOITTIN 0} AHIAI SHHVIN MOIL
V1VA IYNOHOD ¥v3d OLNIWVYHOVS / OSN

——-(1pey G1°1) YNOHOD v3d OLNINVHOVS

10OdSNNS AFNVY

VHJTV-H XV3d OLNIWVHOVS —

96/~ =>0eld ineeel 1ngssi
OG'/+ =3lUM - G668l

J11 ] ] ] VA AN
\\ L1

'V1Vd ON
96 =Xeled -=
'€l = ABlaQ _ = ;
N N . WU 8'898,, N
© WYHOOLINOVIN NOSTM LN NVHOO0LINOVIN GHOINVYLS WYHDOLINOVIN MV LIDA
3% |
o

(9z'ey =01°0z'0=08 ‘66°¢l =d) 9661 ‘9 ¥IAWIOIA




S S wold NWOT LN 5080 s
1N 9521

45
Dec 96

AVAOL ALIAILOY AX YO ON
SHSGE'L 1N €081 AX VO xxxxx
°HSL'L 1Ngelt X3d

(eve AOQ)

77/ [T T TV YN\

PHGLUL INIZ8EAIXTd—— g 96/.0/21 \\\ \ \ \ \ / / //é
T \“\\\\ LT / //ﬁ/
U \ ‘ ﬁ ‘ 3
———— M 3 -~ -
L]
1 [1]]]
1 Vivd ON
\ 1 /
™ sHinomm o AH3AZ SV MOLL
VAYG IYNOHOD Yv3d OLNIWVHOVS / OSN
—(1ped G1'1) YNOHOD Mvad OLNIWVHOVS 10dSNNS AINVYH VHJTV-H YO YNNVYIA -
9§/~ =0e|g lnveie lnoeoi

967+ =8lIUM -9¢c’0C

y/aaa HERNNN\N
1] ] LAV

L |
|

V1ivd ON
\ | |
96 =XeNed S ‘ -=peyseq . s © -z weg
L'€l = ABjjeQ | += plos ; : : + = )ybug
N N » WU 8°898,, ‘N

WYHOOLINOVIN NOSTIM "LIN WYHOOLINOVIN GHOANVLS EéOOhm_ZO.QE Hv3d LI
(80°0¢ =071 20°0=o08 " 15'¢l =d ) 9661 ‘2 ¥IAWI3D3A ,



O6'/- =deld
96+ =BIUM

AVQOL ALIALLOY AX VO ON
SHSEE LN 1SLE AX VO xxxxx

°HGLL 1IN0LZE X3 (eve A0Q)

SHSI'L INE9L AIXEd—— g 96/80/¢1

1]

u

°N

SHLNOITUN 0L AHIAS SHHVYIN MOIL
V1VQ IVNOHOO Mvid OLNIWVYHOVS / OSN

—-(upey G1'L) YNOHOD v3ad OLNINVHOVS

96
L'el = Aeled

46
Dec 96

= Xejed

nizel

NYHOOLINOVIN NOSTIM LN

-€.8l

10OdSNNS AJNVY

s woid 1N §50Z
1N 62Z1 o, 10 1€02

VHdTV-H YO YNNVYIN —

1Nz

y/Jaaan

LA AN

JL ] ] |\

VAN

‘

[
[

V1vad ON
A | _J
- = payseq
I +=  Pplos ~ + = Jybug
N +WU 8898, N
INVHDOLINOVIN GHOINVLS WYNOOLINOVIN MVId LLIM

(06'9L =071°50°0- =08 ‘Gi'¢l =d ) 9661 ‘8 AIGWIOIA




~ 8 S S Wold NWO1 1N v#20 S
Yo 1nzvek invesi
[=]
AVQOL ALIAILOY AX ¥O ON
°HSL'L 1N 829l AX VO xxxxx
CHSLL INPP:9L X I, (v¥€ AOQ)
CHSL'L LN SSSE AIX [EF p—— S @@\@O\N—v

)

N .
SHINOITIIIN 01 AHIAT SHHYIN MOIL
V.1¥Q TYNOHOO Mvad OLNIWVHOVS / OSN

——-(IpEY G1°1) YNOMOD MvId OININVHIVS

1

LOJSNNS AZWVY VHAIV-H Yv3d OLNIWVHOVS -
G- = oeig
gL+ =eHuM _
/7044 R RN 2277 1 T T VAN
y/aaan

ERRIN\N 27/ T T T 1T VTN 27/ 0 T T T TV YRR
/][] VAMN /77T T TV 277777771 HERRN
[[] | [[] \ [ W
N ; NN A .
| /] Il

, J
|1/
v.ilva ON V1Vd ON| ViVA3 ON| i
|\ ] \ | / \ |
/J/W////W// / \ \\WK\\\\\\\
= Xeyjeq . éﬂ% - = payseg ‘ -= eq
= ABlled | | += plog | + = ybug
N N WU 8°898, N
WYHOOLINDVIN NOSTIM "LIA WYHOOLINOVIN QHOANVLS AVHOOLINOYN MYId LI

(e2'e =01'gL'0-=082.2L =d) 9661 ‘6 ¥IAWIDIA



S spun 'sqe 0o} -
syun 'sqe 0§
1N GE20 ‘WU €086

S woid NINOT LN 810
1nsoel

€008

0} HIEWZIIQ -_.

9661

-—(1pey $0'1) YNOHOD Mvad AMOINNOT 10dSNNS ATNVY

ERSN

LA AN

O6'/- =>oB|g
9G' [+ =9}UM

i
/s

\“\\\\\\ ,h /////// 1] ] ] LA A AN

1niisi

VAN

/e

HANRN\N

JI ]

L4V AV

\ R\ \\

I/

\ A\

" W[ ,
, |

ﬁ

||

||

h im
: | 177 W [1]
' ViVAd ON vilvd ON viva ON
1\ 1 ] \ | [
= Xeyeq - = pause( NN W72~ - = ieg
= Aejed | | +=  plIos | + = 1bug
N N WU 8'808ux N
© INVHDOLIANDVIA NOSTHM "LIN NVHOOLINOVIN AHOANVLS AVEHOOLANDOVIN MV LLIM
23
[=]

(eg'06c = 01 1L£°0- =08 ‘ 62'2L =d ) 9661 ‘0L ¥ILWIOAA



o s S
¥ 8 1N 9ish
Q
AVQOL ALIALLOV AX VO ON
CHGL'L LN GELL AX VO xxxxx (b6 AOQ)
CHSLEL INSOLLAIX3d —— g @@\—.—.\N—.
i ]
1 €008
M M—f— 3
7008
W SHINOITIIN OF AHIAT SHHVYN MOIL
V1Va TVNOHOD Mvdd OLNIWVHOVS / OSN
—=-(1PeY G1'1) YNONOO Mvad OLNINVHOVS 1OdSNNS NYINOTIOH
96/~ =>oelg
DG L+ =OHUM _
(L] AN 7] LAY
I Wl AN
4 1 ;
)
v1lvad ON vivad ON
= Xelea - = peused
= ABlied | | +=
N
zéooﬁzww_z NOSTIM “LIN NYHOOLINOVIN QHOINVLS

(8¢'2e€ =071 ‘vi"0 - = 0g ‘s8'L) =d ) 9661 ‘LI ¥IGWIOAA

plios

1N ssri

VHJTV-H YV3d OLNIWVHIVS

1n9zsi

wbug

_ + =
= WU 8'898us N
AVHIOOLINOVA MVId LLIA




S S woid NINOT 1N €220 S

lnsici 1nzosi

AVAOL ALIAILOY AX VO ON
CHSL'L LN 2P9L AX VD xxxxx
*HGLL IN2S9F X TFd o (2ve A0Q)
CHSEL IN6VSLAIXId— g 9e/el/elL
M M—f— 3 — 3
N SHLNOITTIN 01 AHIAT SHHVIN MOIL
Y1vQ TYNOHOO v3d OLNIAWVHOVS / OSN
—--(1peY G1°'L) YNOHOD Mv3d OLNINVHOVS 10OdSNNS ANV VYHdTV-H Yv3dd OLNIWNVHOVS R
95/~ =oelg 1Nveve incest
9G'/+ =8HUM - LE€T

/788N R RERRNNN\\ N
] AR
\\\ _

viva ON
\ | |/

96 =Xeieq NN o EbnS - = payseq SR siieq
L'EL = ABYeQ | : +=  pIoS +=14Bug
N N . w2 WU 889y N
WVHDOLINOVN NOSTIM “LIN INYHOOLINOVIN GHOANYLS WYHOOLINOV MYad LI

50
Dec 96

(0z'¥2e = 01250 - =08 ‘L¥'LL =d ) 9661 ‘I ¥IAGWI03A




S S wold NWO1.1n 2080 S
Lnsezel

51
Dec 96

lnesvi

AVAGCL ALIALLOY AX ¥O ON
PHSLL INOE9L AX VO xxxxx
°4GL'L INOW9L X34 (sve A0Q)

HSLL INErSi AXIA— g 96/c1/2!

M M—t— T -3
N SHINOITIIW 0} AHIAT SHUVIN MOIL
ViVA IWYNOHOO MvAd OLNINVHOVS / OSN
——(IPex §1°1) YNON0D Yv3d OLNIWVNOVS LOdSNNS AJNVY VHJTV-H 3v3d OLNIWVHOVS -
9g'/- =>elg 1nezel 118002 1N €51
G L+ =8UM -ze8l

96 =Xeled
L€l = ABled

= psysed % i :

_ += plog . 4
N N . WU 8'898,s N :
IWYHOOLIANOVIN NOSTIM LN IWVHOOLINOVIN AHOANYLS WYHOOLINOYIN Mv3d LLIN

wbug

(zo'LLe = 071690 - = 08 ‘26°0} =d ) 9661 ‘C} ¥IEWIDAA




S woid 1N 8061

lnsyzl lnegsst

SHSLL INYY9L X 3d. (6v€ r0Q)
CHSL'L LN PEQL AIX 34— s @m\#_.\m_,

M —3
N SHLNOITTIW 0 AHIAT SHHVIN MOIL
V.1va TYNOHOO Mv3d OINIWVHOVS / OSN
—=-(IPeY §1'1) YNOHOD Mvad OLNINVHOVS 10dSNNS AJNVY VHdTY-H YO YNNYIN -
96'/- =>or|g 1negsl 1N 8ssL
G /+ =9YUM - 69’8l ,

/248 N ERRANN
2777 7T T T VYR
11T ] RN
\\TZ |\

viva ON|
N
NN\ NTTT 77777

96 =Xejeg

- = payseq & S @;-u weq
L'EL = Aeleg | += plog R L + = Jybug
N N WU 8'898,, SN
© WVHOOLINOVIA NOSTIM “LIN AVHOOLIANOVYIN QHOANVLS AWVHOOLINOVIN MV LI
(<2
o
© m (98'262 =01 ‘28'0 - = 04 ‘25°01 =d ) 9661 ‘¥I ¥IGWIDIA




S ) S S woid LN ovic
1nesci : nieie

53
Dec 96

27777 1T T 1T VN
] ] \ ///M,ﬂ///

Nil
Vivd ON
A |
|
—=(iiped S1°1) YNOHOD vid OLNINVHOVS L1OdSNNS AJNVY VHJTV-H YO1 YNNVYIN —
96’ /- =>oeld inzLoe 1N ivie

06" /+ =8)UM - 0861

Viaaas

//ayan | ;/ //,///ﬂ//
[/ T 1)
[] Tl
— )

/ [ 1]/

seqg
wbug

96 =XeBled e - - = payseq ) -
L'l = ABjjed i += pllog ; ! BT +
N N we WU 8'898, SN
AVHOOLINOVIN NOSTIM "LIN WVHOOLINOVIN QHOLNVLS NVHOOLINDVINMVIC L1

(89'%8¢ = 071 ‘66°0 - = 0g "L0°0L =d ) 9661 ‘Sl ¥IAWIO3A



96
L€l = Aejed

54
Dec 96

S woid NWO1 1N £580

neosi 1N L2st
AVAOL ALIALLOY AX VO ON
°HGLL 1N FG9E AX VD xxxxx
O4GLL INPOZE X 3d. (15e AOQ)
*HSLL INZEQL AIXId—— g 96/91/21

M M - -3
N SHINOITTIN 0} AHIAT SHHVIN MOIL
V.LVA TYNOHOOD MV3d OLNINWYHIVS / OSN
----(1pey G1'L) YNOHOD Mvad OLNINVHIVS 1OdSNNS AIJAVY VHdTV-H VO MVY3d OLNIFNVYHOYS
96°/,- =Xoelg 1ngeel 1necie 1N Gest
9G L+ =IUM - /1881 :
- -3

= Xejed

- = paysed : " -= leQ
+=  plos :
N

+ =ybug
»xWU 8'898,.,
NVHOOLINOVIN NOSTIM "LIN NVHOOLINDVIN MV L1IM

AVEOO0LINOVIN QHOANVLS

(05'LLZ =01°80°L - = 08 ‘19'6 =d ) 9661 ‘9l ¥IAWHD3A




55
Dec 96

A7/ 1] T T TV NN
aan LV AN

[[]
[1]

L]
V1vVa ON ,

T
/////MW// / \ \\\\\\\

éﬂ%

1

-—-(IpeY S1°1) YNOHOD MvId OININVHOVS

O6°/- =>oe|d lnegce
06" L+ =8UUM -9F'eT

6°¢ClL = XBled
0°0C = ABlled

WVHOO0LINOVYIN NOSTIM LN

(ee'8g2 = 071 '0Z°L - = 0g ‘SL'6 =d ) 9661 ‘Ll WIGWIOIA

ozl

1OdSNNS ASNVY

lngeee
\\|\L/

.

N AN

N /z‘//,,
A4 S

N/

s\

NWYHOOLINOVIN GHOANVLS

payseq
plos

1nesvi

VHdTV-H )vad OLNINVHOVS —

lniecst

Wybug

_ B
~WUge9g,. . N
NYHOOLINDOVINMVYIL L1




1nczoel

1N 9ssi

AVAOL ALIAILOY AX YO ON

SHSL'L 1N 60:LE AX YD xxxxx
CHGL'E LN LELE X3
°HSLL 1N 6Y9F AIX 34— S

(ese A0Q)

96/81/¢cl

3 -

9
N
SHLNOITH 0L AHIAI SMHVIN MOIL
V1vA TYNOHOO Mv3d OLNIWVHOVS / OSN

—~—(ped 51°1) VYNOYOD MVdd OLNINVHIOVS 1OdSNNS AINVY VHJIV-H Xvdd OLNINVHOVS o

06/~ =>2eld inieie 1ne0ce
OG"/+ =8lUM v -€e0e

1lnssst

96 =Xened

- = payseg
L'EL = ABNea +=  plog
WU 8'898, N
© YOO LINDVIN NOSTIM “LIN INVHDOLIANDVIN QHONVLS " WVHOOLANOVIN MVId LLM
[{]
@ m (s1'svz =07'¢ee’) - = 08 ‘698 =d ) 9661 ‘8l ¥IAWIOIA



57
‘Dec 96

AVAOL ALIAILOY AX ¥O ON

SHSL'L 1N 2G8BL AX VO xxxxx
SHSLE LN ZL6E
SHSLL AN 128 AIX T4 —— S

——-(1pey S1°1) YNOHOD ¥v3ad OLNINVHOVS

O6'L- =>deld
OG L+ =8lIUM

L'EL = ABjled

1nzect

{vse A0Q)

96/61/2}

]

8.0 Auwey

L=/

N
SHINOITUW 01 AHIAT SHUVIN MOIL
V.1vQa TYNOHOO Mv3d OLNIWVHOVS / OSN

1OdSNNS AINVYH

lnelee

lnviee
-cl'le

lnessi

N *WU 8'898, N
AVHOO0LINOVIN NOSTIM "LIN

WVYHOOLINOVIN QHOANVLS WYHOOLINOVIN MVI LLIM

(86'1€2 = 01 ‘vl - = 0d ‘e2°8 =d ) 9661 ‘61 ¥IAWIDAA




S S
lnasel 1nsest
(sse A0Q)
CHSEL INELBL AIX 34— g 96/02/21
M- - M /%V “ “ 3 -3
(&
, $008
°N
SH,
VAVA TNGHOD VY G LNty At
-—(1lpey G1'L) YNOHOD MV3d OLNINVYHOIVS 1OdSNNS AFNVY VHdTVY-H )v3d OLNIWVHOVS @ ——-
967/~ =>oejd 1Nnossel 1noisi
G .+ =8lIUM - 6581

/L] LA VAN
N AR

§il L
, L)

<H<Q Z
J
A NN / / \ \ /4
: ANOUOOA \\\\

96 =XeNeqa . TESaa \ - = payseq
1'EL = ABYed _ += Pplog ‘

N N w8898 N

WVHDOLINOVIN NOSTIM "L WVHDOLINDVIN QHOANVLS

WVHOOLINOVIN MY LLIM

58
Dec 96

(08'8Lz =07 ‘85"L - =08 ‘9L°L =d ) 9661 ‘02 ¥ISWID3A




7/ T 1T TV VNN
/78R RRRRRN\N
/1] ]| LV VN
i CITT
" eooﬁw Mﬂvw
V1iva ON
\ |/
—{(pey G1°L) <zomoo"v_<mn_ OJINIWVHOVS J1OdSNNS AJNvY
A7/ 7 T T T 1TV VIR \\\WA\\\ \ ,, //////
LT T T L ANNNNN /77771 VAN
[l LAV ] ,
] I
/ |
ViVQ ON| viva ON
\
| N2/
- Aewod _ _ .-

(e9'50Z =07 ‘0L’L - = 0g ‘62" =d ) 9661 ‘L ¥IAWID3A

27777 T 1T T 1TV VTN

J ] VAV

\: ]

/

|

Viva ON
W

VHJTV-H Vad OLNIWVHOVS

~UUg898. N
INVH9OLINOVIN MY3d LI

lneyol




S S S wolid 1N 0¢6l
lneiel 1nivic

CHSL'L LN 60:9L X 3 (288 AOQ)
CHSL'L LN PLESEAIXTd — s 96/¢e/2 L

@]
M M— ST o - 080 Auey
N SHLINOITUW 04 AHIAZ SHHVIN MOIL
V1VQ TYNOHOO Mvad OLNIWYHIVS / OSN
——(Iped G1°1) YNOHOO Mv3d OLNINVHOVS LOdSNNS AJAVY VHdTV-HVOTVYNAYN
06/~ =oeld
OG"/+ =8liUM

A/444RERRNANN\\\\N &MWWMW
/728 A ERRRRNN\\ N

111 ] ] VANV T VNN A HRRRIN
[] | [/ . W\ ] | 4 \
et [ , [1] 11
, , R )
/

<
=

Y1VQ ON vilvad ON Vivd ON
A J
= Xejed - = payseq -= eg
= Agjleq | _ += plog + =ybug
N N « WU 8898, N
WYHOOLINOVIN NOSTIM LN WYHOOLINOVIN QHOANVLS WYHOOLIANOVIN MVId LU

60
Dec 96

(9v'z6L =071 'e8’L - = 08 ‘28'9 =d ) 9661 ‘ZZ WIAWID3A




61
Dec 96

220/ ] TV AN\
y/aan “ LA AN

J L] ] 1A AV
}\\\

L]

vivdad Oz

\
AN \\\\&&\
NN\ 7777
S\

~—(1peY G1'L) YNONHOD MvId OLNINVHIVS

06/~ =>poelg

lnessel
OG5+ =8)IUM

- v58l

96 =Xeled
o€l = ABYleq

AVEOO0LINOVIN NOSTIM “LIN

(8261 =071 ‘s6’} -

neiel -

LOdSNNS ATNVY

LN ozoz

= payseq
i +=  plog

WYHOOLINOVIN AHOINVLS

=08 ‘¥¢'9 =d ) 966} ‘€ MIAGNIDIQA

VHJTV-H YVad OININVHOVS

» WU 8'898. N

AVHEOOLINOVIA VI LI

1lneost

1uBug




1N s09k

J ]

i

03AY¥3S80 S10dS ON

/A

77/ 7 1 1 1T A A NN\

—

LA A NN

y/iaann LAV AN

I/

\

1l

v1va ON
v\ 1/
—(11pey g1°1) YNOHO0D MVid OLNINVHIOVS 1OdSNNS AINVY
96 /- =>oeld
96" /+ =8IUM

JL ]

VNN 71 LAV

L]

\\/i , \\

I

1\ i

"I

Viva ON vivd ON

NS/

e\

= ABlleq |
N

62
Dec 96

S - = peused
| +
N

1l
o)
©
wn

WYHOOLINOVIN NOSTIM "LIN NWVHOO1INOVIN QHOANVLS

(LL'99L = 07 802 - =08 ‘L8'G =d ) 9661 ‘¥Z ¥IAWIOAA

vivad ON

VHdTV-H XV3d OLNINVHIOVS

»e WU 8'808: N
NVYOOLINOVIN MVAd LI

1novsl

-= jeqg
+ = 3ybug




77777 T T TN
277771 1 1T T VNS
“\\\\\\ \ | / /////4

M A g v - 03A¥3SH0 S10dS ON
vivad ON
o\ ] |/
|
-——-(iIpey G1°1) YNOHOD MVvId OLNINVHOVS 10dSNNS AJNVH
96 L- =)oe|g 1negsgl
96" /+ =9}UM =181

96 = Xeled -
L'El = ABlIeq _

NVHOOLINOVIN NOSTIM LN

NVHOOLINOVIN GHOANVLS

1nszol

= payseq

pljos

(ve'zsl =07 ‘022 - = 0g ‘6¢°S =d ) 9661 ‘ST ¥IAWIDIA

JE——

v1iva ON

VHJTV-H »V3d OLNINWVHOVS

]

LA VN

[[]

~

\

‘

||

vivad ON
\ | ]
_
sl §'898u N
WNVHOOLINDVIN Mv3d LLIN

3eq
wbug




inicel 1N eost

AVQOL ALIAILOV AX VO ON
SHSGLL LN EHOE AX VD xxxxx
°HSLL 1N629L X 3d .- (198 A0Q)

HGLL 1N IPSE AX T — g 96/92/21

O
180 Auey

M m— t—t—1 - 3
N SHLINOITUN OF AHIAT SHHVYIN MOLL
V1vQ TWNOHOI Mvid OINIWVHOVS / OSN
—(PEY G1°1) YNOHOD Mv3d OLNINVHOVS 1OdSNNS AJAVY VHJTV-H MVad OLNINVEOVS
96, =oEig 1N /sst
06"+ =SlIUM .

™ A

1] VAN 77T VAV
[/ N/ VAN
will] RN L
L el L]
A\

®

c——

Vivad ON vivd ON
\ |\ |/
= Xeyed - = psyseq
= Aejed | | +=  plog , .
N N WU 8°898,. N
WYHDOLINDVYIN NOSTIM "LIN NVHOOLINOVIN GHOINVLS WYHOOLINDVIN MVId LI

64
Dec 96

(22'6€L =07 ‘ge' - = 0d 16’V =d ) 9661 ‘92 YISWIAD3IA




(65'921 = 071 ‘v¥'z - = 08 ‘ci°v =d ) 9661 ‘22 ¥3IWIDIA

0 & s S )
SM in mrmrl 1N 6551
77777 T T TN
27/ 77 T T T 1T TN

/111 ] ] LV VR

[ \
A : ‘ . $10dS ON e

k : a3A¥3S90 0
V.1va oz
ol
NS

-—-(IpeY ¥0°1) YNOHOD MvId AMDINNOT 10dSNNS AJNVH YHJTY-H MV3d OLNINVHOVS -
Oa 1+ zomtn

27/ 7 T 1T T T VYNNI 27/ 77 T T T TV TR y/Z748AREERRRRN\N

//iaannn VAN /7T _ VANMMN /] LV VNN

[[] 4 [[] | A [ ,
i {1 |

L L 1] /]
/”%,: V1Vd ON ao V1vad ON|[] mmmy\\
N5/ NS/
XN\ N /7 /777 N
Does _ e S
EéOOHmZOQE NOSTIM "LIN _>_<mOO._.m_zO<~_V_,_ QHO4NVLS s m%@«m.,@o.rm_z%,\ﬁ Mv3ad 1L



S wold NINOT 1N 850 S
insvri :

J// 1] | ANNN\N

1] ] RN
[ ] ] | \

y/aaa HERNN\N
\&\\\\ ,(////4”

‘ — Q3AY3SE0 SL10dS ON

-3

Viva ON

I/
V1Va ON

——(pey Gi°1) YNOYOD Mvad OLNINVHOVS 10dSNNS ANV

VHJTV-H VOT YNNVIN
O6°L- =>deid
OG'L+ =BlIUM

lnaoest

7/// 1] T VNN

y/aaan ‘
Visaan LA AN

) O\ /77711 TN
111 ( , 11 |
Wi NN TTTIL o
1]\l ]
VivVvd ON Yivad ON
VU ] -
aiet _ | R | ,_

WYHOOLINOVIA MVId LM

(zvell =071 ‘962 - = 08 ‘v6°¢ =d ) 9661 ‘8 YIAWIOAA



~

(sz°001L = 07 ‘g9’

- =08 ‘9¥'¢ =d ) 9661 ‘62 ¥IGWIDIQ

W% s S 1N olst S
/4 “ Q\\ \ \ / /// AN
/111 1] VUV VN 1] ] RRIN
] \ [ \
N : ‘ 03AY3S90 SLOdS ON - \ i ‘ -3
, |
| 1 1]]
viva oz, viva oz
o o
N7 e
—(pey +0°}) YNOHOD Mvad MIDININOT LOdSNNS ATNVY VHdTIV-HVOTVYNNYN @ —
777711 , ////% 7771 TR
27711 ] ] AR 2777 7T T T T VLTI
/1] 1] :///ﬂ/ /1] [ ] VN
[ 4 []] \
M ‘ ‘ ‘ : ‘ -3
[ ]
(V1Vd ON V1vad ON|
NS NS T2
- Ao | _ o= peos womn. L + =B
Eé@O...szQE NOSTIM "LIN §<~_00._.m20<_w_,_ QYHO4ANVYLS ” wm_\m,wmoo._.mzw<§ V34 LM




1N Zv02

AVAOL ALIAILOY AX VO ON
CHGLL LN 102ZE AX VO xxxxx
SHSLEL LNELZL X 3d i
CHGUL 1N IZQL AIXFd—— g

(g9e AOQ)

96/0€/c1

03A¥3590 S10dS ON

o
N
SHANOITIIN OF AHIAT SHHYI MOIL
V.1vQa TYNOHOO 3Vid OLNIWVHOVS / OSN

---(IpeY G1'1) YNOHOD MVad OLNINVHOVS

1OdSNNS ANV

06/~ =oelg
06"+ =8lUM

/778 E R RERRNNN\N _
AL VAN 7T LA VAN

VHdTV-H Xvdd OLNIWVHOVS

1nosvi

//iaan

[]] 1 \\/l \

[]]

|

I I Nl

|

Ml Al I

1))

V1vad ON | Vivad ON
\ | [
= Xeyed - = payseq
= ABjjeq | I += plog
N N
© WYHOOLINOVIN NOSTIM "LIN WYHOOLINOVIN QHOINVLS
-3
0
© m (80°28 =071°08'2- =0g ‘86’ =d ) 9661 ‘0¢ ¥IAWID3A

| V1VA ON
\ |\ /
-= Mleg
| + = Jybug
WU 8'898,, N
NVEOOLINDOVYIN MVYId LLIM




69
Dec 96

S Sjun 'sqe 0oL~ - S wold NIWOT LN £+80 )

sjun ‘sqe g -
1N 8060 ‘WU £'0g5

lnesiel

iniisi

-—--(1pey $0°'L) YNOHOD MVIad AAMIJININOT LOdSNNS AINVY VHJIV-H )Vad OLNINVHIYS @~ ——
oo+ —onmm _
y/Z/48AERRRRNANN\N A7/ 7 T T T 1T TN &mwwi
LTV VNV /77777 VAN ] VUV
[l \ [/ [l _

il A i .
, IERIEN [}
vivd ON v1iva ON V1iVad ON|

Ul ] A |
- AmIe0 _ = pwes " _ - wbug
Eéwohmzw/w__\,_ NOSTIM "LIN §<m00hm_zw<ﬂ_ AHO4ANVIS s m_wm,wmoo._.m_z%/xﬁ Av3ad LI

(Le'eL =01°26°2 - = og ‘6v'Z =d ) 9661 ‘1€ ¥IGWII3A



70
Dec 96

1N 8e6e:cl 1N L1ee

1N 9L Levt

966 |
laquiaoa(

SAOVINI
3d00S3 13l
AVH-X 1408

HOMHOA

v Req 2 Req

1N €e:8c9l
¢ ke@ I feq

¢l




71
Dec 96

™ < -
>0 %GD
Qe af:
2 W . = &’
I<°-(/) Q < §
O Qo L Q 0 -
¥ X O (5 £ o
T U)< [ONe))
C)t: E}:E 8 — - =
og= & ° >
D - » -

Day 1
16:28:
Day 2
12:33:




72
Dec 96

1N 2:60:2k 1N 0S:02:2k
8 feQ 9 feg

lnezges it 1N 8eieocl
L feq g keg

9661
Jaquiaoe(

S3OVINI
3d00S3a131L
AVH-X 140S

HOMHOA




73
Dec 96

1N ve:e0:ct 1N os:ozgel
8 feq 9 feQ

1N 2ecies i 1N 8¢€:20: gt
. feq S feqg

966 |
laquiaosa(

SIAOVINI
3400837131
AVH-X 140S

HOMHOA




74
Dec 96

1N S0:12:2k LN GGGk
2L feq ol feqg
1N /S:20:S1 LN Ee:Ge L)
NW\-Tq! 6 fe@
9661
laquiade(
SADYVINI
3d00S3131L
AVH-X 140S

HOMHOA




75
Dec 96

1nso:t2:gt
2L feq

1N £S:20:6t 1N €ese

L1 keg | 6 feq

9661
Jagqwieoa(

SIOVINI
3d00S313l
AVH-X 140S

HOMHOA

1N SS:LS 1L
ol feqg

HE




76
Dec 96

1N 2c:eoct 1N 8g8e Ll
91 Aeqg v1 Aeqg

1N ¥€:95: 11 1N 20:0¥:2L
g1 feq el Ae@

9661
laquada(

S3AOVIAI
34005313l
AVH-X 140S

HOMHOA




77
Dec 96

lnzzzo:ek 1n
91 feq

1N ¥E:9G L1 1N Z0:0v:¢t

Gt Aeq

9661
lagweoa(]

S3IOVINI
3d00S313l
AVH-X 140S

HOMHOA

8G:8C: L1
v1 Aeg

et Reqg




78
Dec 96

lnezertt
oz feq

lnevaLzgl
61 fe@

1N 8sce

966}
lagweoa(

SAOVNI
340083141
AVH-X 140S

HOMHOA

1N 2y:8s:
g1 Aeq

zl
L1 feq

L




79
Dec 96

lnezerit 1N 2y8es:LL
oz feg gl feg

1nevatel 1N gg.ecel
61 Ae@ L1 ke@

9661
lagwada(

S3OVINI
440083131
AVH-X 140S

HOMHOA




80
Dec 96

lneveLzt 1nze€L:gt
ve Aeq 2e keq

1N 60:0G: L1 LN 6V:9G L1
ee feqg 12 Req

966 |
laquiadaq

SAOVINI
340053131
AVH-X 1408

HOMHOA




1

8
Dec 96

lnévichel 1ln et

ve feqg ze Req

1N 60:0G: L1 1n 695

ez keqg 1z Aeq

9661
lagweoa(]

SIOVNI
3d400S3131
AVH-X 140S

HOMHOA

¢l

HE




1N goocet 1N ¥E9S 1L
gz feq 9z feq

LN v2eLgt 1nzrozet
L2 Re@ 6z feq

9661
lagwaoe(

SAOVII
440053131
Avd-X 140S

HOMHOA




1lnoooz:zzL 1N ve9s:LL
ge Aeq 9z feq

LNnveetlel AN RANC AN
L2 feq ge feqg

9661
laquiaoa(]

SAOVINI
3d00S313l
AVH-X 140S

HOMHOA




84
Dec 96

1N 1s:2viee
og feqg

1N 62:82:€0 1N 8E:v€:+0
Le keq 6¢ feqg

966 |
laquiaoa(]

SIAOVINI
3d00S3 13l
AVH-X 140S

HOMHOA




85
Dec 96

1N 1seviee
o¢ Aeg

1N 62:82:€0 1N 8evev0
Le Aeg 6¢ feqg

9661
laqwiaosaq

S3IOVII
3d400S3141
AVH-X 140S

HOMHOA




86
Dec 96 SUNSPOT GROUPS
(Ordered by Central Meridian Passage Date)
DECEMBER 1996
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
7999C VORO 12 12 0103 s28 W35 12 9.3 c 63 3 [ 2
7999C . VORO 12 14 0006 s29 w61 12 9.2 D 268 6 9 2
8003 RAMY 12 07 1756 S29 E27 12 9.9 B BXO 10 2 3 3
8003 HOLL 12 07 1924 S32 E27 12 9.9 B  BXO 10 2 3 4
8003 PALE 12 07 1940 S32 E23 12 9.6 A AX 1 2
8003 LEAR 12 08 0140 s31 E22 12 9.8 B BXO 10 2 3 3
8003 SVT0O 12 08 0725 S29 E18 12 9.7 B BXO 10 3 4 3
8003 RAMY 12 08 1229 S30 E17 12 9.8 B BXO 20 5 4 4

8003 28392 MWIL 12 08 1545 S30 E15 12 9.8 4 (B8)

8003 HOLL 12 08 1712 S30 E14 12 9.8 B BXO 30 5 5 4
8003 VORO 12 09 0027 S30 E10 12 9.8 A 39 5 3 3
8003 LEAR 12 09 0507 S30 EO7 12 9.8 B BXO 50 5 7 3
8003 TACH 12 09 0622 S29 EO7 12 9.8 BXO 59 9 3 2
8003 RAMY 12 09 1242 S30 EO3 12 9.8 B CRO 20 1 6 4
8003 HOLL 12 09 1550 s29 EO1 12 9.7 B CAO 70 8 7 3
8003 PALE 12 09 1829 S29 W03 12 9.5 B CAO 60 11 7 2
8003 LEAR 12 10 0110 S29 WO5 12 9.6 B BXO 50 5 8 3
8003 TACH 12 10 0453 S28 W08 12 9.6 BRO 51 5 9 3
8003 RAMY 12 10 1305 S29 W12 12 9.6 B CRO 20 10 9 3
8003 VORO 12 11 0002 S30 W18 12 9.6 B 31 3 9 3
8003 LEAR 12 11 0010 S28 W18 12 9.6 B Dso 20 3 10 3
8003 TACH 12 11 0531 s28 W21 12 9.6 CRO 88 8 10 3
8003 SVTO 12 11 1050 S29 W24 12 9.6 B EAO 90 3 14 2
8003 KAND 12 11 1300 sS29 W25 12 9.6 cso 3 13 1
8003 HOLL 12 11 1516 S28 W26 12 9.6 B CAO 160 16 1" 2
8003 LEAR 12 12 0010 S29 W31 12 9.6 B ESO 90 10 12 4
8003 SVTO 12 12 0835 S28 W37 12 9.5 B DSO 130 7 10 3
8003 RAMY 12 12 1218 S28 W40 12 9.4 B DSO 80 14 10 3
8003 28392 MWIL 12 12 1830 S28 W44 12 9.3 4 (B )

8003 LEAR 12 13 0010 S28 W47 12 9.3 B DSO 140 11 10 3
8003 KAND 12 13 0730 s29 W51 12 9.3 EAO 9 12 3
8003 SVTO 12 13 0945 s28 W52 12 9.3 B ESI 140 9 12 3
8003 RAMY 12 13 1325 s29 W54 12 9.3 BG EAO 80 8 12 2
8003 28392 MWIL 12 13 1530 s28 W56 12 9.3 5 (B )

8003 HOLL 12 13 1537 sS28 W58 12 9.1 B ESO 200 13 11 3
8003 PALE 12 13 2010 S26 W59 12 9.2 B EAO 130 9 11 2
8003 LEAR 12 14 0159 S28 W61 12 9.3 B ESI 220 10 12 3
8003 TACH 12 14 0630 S27 W63 12 9.4 DSI 152 8 10 3
8003 KAND 12 14 0950 S30 W66 12 9.2 EAO 7 12 1
8003 RAMY 12 14 1245 s29 W67 12 9.3 B EAO 140 9 13 4
8003 HOLL 12 14 1555 S29 W71 12 9.1 B DAO 140 8 10 3
8003 28392 MWIL 12 14 1600 S28 W69 12 9.3 4 (B )

8003 LEAR 12 15 0128 S29 W76 12 9.1 B EAO 180 2 13 3
8003 TACH 12 15 0400 S28 W75 12 9.3 Cso 65 2 12 2
8003 SVTO 12 15 0942 s28 W80 12 9.1 B EAO 170 2 12 3
8003 28392 MWIL 12 15 1530 S30 W80 12 9.3 4 (AF) ‘

8003 LEAR 12 16 0055 S29 W85 12 9.4 A HA 40 1 1 3
8004 TACH 12 11 0531 NO6 E87 12 17.7 AX 40 1 5 3
8004 SVTO 12 11 1050 NO5 E77 12 17.2 A HH 150 1 4 2
8004 HOLL 12 11 1516 NO8 E75 12 17.2 A HS 120 1 2 2
8004 LEAR 12 12 0010 NO6 E74 12 17.5 A HS 60 2 1 4
8004 VORO 12 12 0103 NO6 E73 12 17.5 J 109 1 2
8004 SVTO 12 12 0835 NO7 E68 12 17.4 A HS 90 1 2 3
8004 RAMY 12 12 1218 NO7 E65 12 17.4 A HA 70 2 2 3
8004 28393 MWIL 12 12 1830 NOS5 E62 12 17.4 4 (AP)

8004 LEAR 12 13 0010 NO6 E59 12 17.4 A HS 80 1 1 3
8004 KAND 12 13 0730 NO6 E57 12 17.6 HS 1 2 3
8004 SVTO 12 13 0945 NO5 E54 12 17.4 A HS 100 1 2 3
8004 RAMY 12 13 1325 NO7 E53 12 17.5 A HS 50 1 2 2
8004 28393 MWIL 12 13 1530 NO5 E50 12 17.4 5 (AP)

8004 HOLL 12 13 1537 NO6 E50 12 17.4 A Hs 40 1 1 3
8004 PALE 12 13 2010 NO3 E48 12 17.4 A HS 50 1 1 2
8004 VORO 12 14 0006 NO6 E&7 12 17.5 J 155 1 2
8004 LEAR 12 14 0159 NO6 E45 12 17.4 A HS 70 1 1 3
8004 TACH 12 14 0630 NO5 E42 12 17.4 HSX 101 2 2 3
8004 KAND 12 14 0950 NO6 E40 12 17.4 HS 1 1 1
8004 RAMY 12 14 1245 NO6 E38 12 17.4 A HS 40 1 2 4
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SUNSPOT GROUPS Dec 96
(Ordered by Central Meridian Passage Date)

DECEMBER 1996

NOAA/ Mt Observation Corrected Long.
USAF  Wilson Time CHP Max Mag Spot Area Spot  Extent
Group Grodp Sta Mo Day (UT) Lat CMD Mo Day H Class Class (10-6 Hemi) Count (Deg} Qual
8004 HOLL 12 14 1555 NO6 E37 12 17.4 A HS 50 1 2 3
8004 28393 MWIL 12 14 1600 . NO5 E37 12 17.4 5 (AP)

8004 LEAR 12 15 0128 NO6 E32 12 17.4 A HS g0 1 1 3
8004 TACH 12 15 0400 NO& E29 12 17.3 HsK 100 1 2 2
8004 SVTO 12 15 0942 NO5 E27 12 17.4 B Cso 70 3 2 3
8004 28393 WMWIL 12 15 1530 NO5 E24 12 17.4 & (AP)

8004 LEAR 12 16 0055 NO6 E18 12 17.4 B cso 50 8 4 3
8004 KAND 12 16 0850 NOS E14 12 17.4 cso 6 3 &
8004 SVTO 12 16 0925 KOS5 E14 12 17.4 B Cso 20 5 5 3
8004 28393 MWIL 12 16 1440 NOS E11 12 17.4 5 (BG}

8004 HOLL 12 16 1702 NO7 EO9 12 17.4 A HS 60 5 3 3
8004 RAMY 12 16 1703 HO6 E11 12 17.5 A Hs 50 2 2 2
8004 PALE 12 16 1B55 NQ6 E09 12 17.5 B CAC 40 [ 3 3
8004 LEAR 12 17 0007 NO6 EO5 12 17.4 BG CSO 30 4 3 3
8004 TACH 12 17 0551 NO6 E02 12 17.4 HAX 203 4 3 2
8004 KAND 12 17 0850 NO5 E01 12 17.4 Cso 2 3 3
8004 SVTO 12 17 1015  NO6 EQO 12 17.4 B Cso 90 2 3 2
8004 RAMY 12 17 1216  NO6 W02 12 17.4 A HS 50 2 3 3
8004 28393 MWIL 12 17 1430 NO6 WO3 12 17.4 5 (BG)

8004 HOLL 12 17 1725 NO8 W04 12 17.4 B Cso 120 5 4 2
8004 PALE 12 17 1920 NO7 W05 12 17.4 B cso 100 5 4 3
8004 VORG 12 17 2345 NO7 W07 12 17.5 D 150 7 3 3
8004 KAND 12 18 0825 NO7 W11 12 17.5 pso 8 é 3
8004 RAMY 12 18 1302 NO6 W15 12 17.4 BG Ds0 70 1 5 2
8004 28393 MWIL 12 18 1430 NO6 W6 12 17.4 5 (B 3

8004 HOLL 12 18 1710 W08 W17 12 17.4 BG DSO 320 14 5 3
8004 PALE 12 18 2225 NO8 W20 12 17.4 8 DAO 100 10 [ 3
8004 VORO 12 18 2344 NGOG W21 12 17.4 D 175 13 4 3
8004 LEAR 12 19 0311 NO7 W23 12 17.4 BG  CS! 90 16 6 4
8004 TACH 12 19 0604 NO6 W25 12 17.4 €81 300 10 4 3
8004 KAND 12 19 0840 NOT W25 12 17.5 DS] 20 4] 2
8004 SVTO 12 19 1005 NO7 W27 12 17.4 BG CSO 110 14 6 2
8004 RAMY 12 19 1237 NOS w29 12 17.3 B DsS0 90 11 6 3
8004 28393 MWIL 12 19 1430 NOS6 W28 12 17.5 5§ (BG)

8004 HOLL 12 19 1715 NO7 W31 12 17.4 BG €S0 160 15 [ 3
8004 PALE 12 19 2238 NO8 W36 12 17.2 B Cso 100 7 6 2
8004 LEAR 12 20 0113 NOB W36 12 17.3 BG CsSO 50 15 é [
8004 TACH 12 20 0500 NO6 W37 12 17.4 HAX 225 3 2 3
8004 KAND 12 20 0915 NO5 W39 12 17.5 HS 4 2 3
8004 RAMY 12 20 1352 NO3 W42 12 17.4 A HS 30 2 3 3
8004 28393 MWIL 12 20 1530 NO6 W42 12 17.5 5 {BF}

8004 HOLL 12 20 1620 NWO& W43 12 17.5 A HS 80 3 2 3
8004 VORO 12 21 0022 MO WiT7 12 17.5 J 103 2 3
8004 LEAR 12 21 0217 NO7 W48 12 17.5 BG (S0 70 2 3 3
8004 TACH 12 21 0534 NOS W51 12 17.4 HSX 105 2 3 3
8004 KAND 12 21 0725 KO4 W51 12 17.5 Hs 1 2 3
8004 SVTO 12 21 0900 NO6 W52 12 17.5 BG Cso 70 2 2 3
8004 28393 MWIL 12 21 1545 NOS W55 12 17.5 & (AP)

8004 RAMY 12 21 1648 NO2 W55 12 17.6 A HS 40 2 2 2
8004 LEAR 12 22 0146 NO6 W0 12 17.6 BG CsO &0 1 1 3
8004 TACH 12 22 0548 NO6 W3 12 17.5 KSX 40 1 2 3
8004 SVTO 12 22 1135 NO7 W67 12 17.5 BG CSO 80 1 3 2
8004 RAMY 12 22 1312 NOS W67 12 17.5 A HS 40 1 1 4
8004 HOLL 12 22 1635 NO5 W68 12 17.6 A HS 60 1 2 2
8004 VORO 12 22 2335 NOS W72 12 17.6 J 60 1 3
8004 LEAR 12 23 0100 NO5 W73 12 17.6 A Ks 30 1 1 3
B00& KAND 12 23 0750 NO&4 W82 12 17.2 HS 1 2 1
8004 RAMY 12 23 1212 NO&6 W79 12 17.6 A HS 50 1 1 4
8004 SVTO 12 23 1300 NO& WBD 12 17.5 A Hs &0 1 2 1
8004 28393 MWIL 12 23 1545 NOS W80 12 17.7 & AP

8004 HOLL 12 23 1725 NO9 W80 12 17.7 A Ks 40 1 1 2
8005 LEAR 12 16 0055 S13 E39 12 19.0 A AX 1 1 3
8005 KAND 12 16 0830 S13 E35 12 19.0 BX0 4 3 4
8005 28394 MWIL 12 16 1440 S13 E28 12 8.7 4 (AP)

8005 KAND 12 17 0850 S13 E19 12 18.8 BXO 2 3 3
8005 RAMY 12 17 1216 SI3 E17 12 18.8 A AX 1 3

8005 28394 WWIL 12 17 1430 S12 E16 12 18.8 3 (AP)
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Dec 96 SUNSPOT GROUPS
(Ordered by Central Meridian Passage Date)
DECEMBER 1996
NOAA/ Ht Observation Corrected Long.
USAF  Wilkson Time CMP Max Mag Spot Area Spot  Extent
Group Group Sta Mo Day (UT) Lat CMD Mo bay H Class Class (10-6 Hemi) Count (Deg) Qual
8007 TACH 12 21 0534 NO5 W36 12 18.5 AX 15 3 1 3
8007 « KAND 12 21 0725 NO3 W32 12 18.9 BX0 2 2 3
8007 SVTO 12 21 0900 NO4 W38 12 18.5 B CRO 30 5 5 3
8007 28396 MWIL 12 21 1545 NO4 wi2 12 18.5 3 (B )
8007 RAMY 12 21 1648 NOO W4t 12 18.6 B BXO 20 7 3 2
8007 LEAR 12 22 0146 NOS W47 12 18.5 B BXO 10 4 3 3
8007 TACH 12 22 0548 NO5 W50 12 18.5 BXO 11 4 3 3
8007 SVTO 12 22 1135 NOS W53 12 18.5 B BXO 30 4 5 2
8007 RAMY 12 22 1312 ND4 W54 12 18.5 B BX0O 10 ] 4 4
8007 HOLL 12 22 1635 ND4 W55 12 18.6 B BXO 20 5 7 2
8007 LEAR 12 23 0100 NO5 W63 12 18.3 B BXO 10 3 3 3
8007 RAMY 12 23 1212 NO5 W67 12 18.5 B BXO 10 3 4 4
8006 KAND 12 17 0850 8§28 E2% 12 19.6 £so 2 3 3
8006 SVTO 12 17 1015 S28 E2B 12 19.6 B BXO 2 3 2
8005 RAMY 12 17 1216 $28 E26 12 19.5 B BXO 10 5 3 3
8006 28395 MWIL 12 17 1430 sS28 E24 12 19.5 4 (B )
8006 HOLL 12 17 1725 827 E23 12 19.5 B CRO 50 3 4 2
8006 PALE 12 17 1920 S30 E22 12 19.5 B BXO 20 3 4 3
8006 VORC 12 17 2345 829 E20 12 19.5 C 30 3 3 3
8006 KAND 12 18 0825 529 E15 12 19.5 BXO 3 5 3
8006 RAMY 12 18 1302 829 E12 12 19.5 B BX0 10 2 4 2
8006 28395 MWIL 12 18 1430 s$28 EQ9 12 19.3 3 (AP)
8006 HoLL 12 18 1710 528 E0% 12 19.4 A AX 20 1 1 3
8006 PALE 12 18 2225 828 EO4 12 19.2 A AX 1 3
8007A KAND 12 19 0840 s06 E54 12 23.4 AX i 2
8007A SVTo 12 19 1005 SO7 E52 12 23.3 A AX i 2
8007A RAMY 12 19 1237 sO07 E51 12 23.3 A AX 1 3
8007A RAMY 12 22 1312 S08 EO8 12 23.1 A AX 1 4
8008 LEAR 12 24 0255 $18 W03 12 23.9 A AX 1 1 4
8008A RAMY 12 26 1321 822 Wlé 12 25.3 A AX 1 3
Stations reporting:
HOLL = Holioman MUIL = Mt. Wilson SVTO = San Vito
KAND = Kandilli PALE = Palehua TACH = Tashkent
LEAR = Learmonth RAMY = Ramey VORQ = Voroshilov
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SUDDEN IOMOSPHERIC DISTURBAMNCES Dec 96
DECEMBER 1996
Wide MNumber of Station Reports by Type

Start Max End Spread LF- Flare X-ray HOAA
Day {urn) (UTY (UT) Imp Index SWF SEA SPA SPA SES uT) Class Region
01 1041 1052 1144 ] 1 1 *
o1 2022 2029 2034 1- 3 1 1 2021 c1.6 7999
01 2049 2056 2141 1- 3 2 3 2049 c5.2 7999
02 0133 0140 0205 1- 1 1 0132 ci.é6
02 0856 09100 0932 1 1 1 0B58 7999
02 1303 1306 1338 1 1 1 1316 B5.8
oz 1317 1322 1330 1- 1 1 1316 B5.8
02 1400 1402 1422 1 1 1 1358 B3.4
02 1425 1436 1515 1- 3 1 2 2 1423 c2.7 7999
03 1052 1103 1130 1 1 1 No flare
04 1025 1045 1118 1 1 1 No flare
09 0836 0848 0908 1 1 1 No flare
09 1034 1037 1056 1 1 1 *
09 1338 1349 1408 1 1 1 1348 8003
10 T430 1430 1440 1- 1 . 1430 B1.3 8003
11 0120 0128 0200 1- 1] 1 0118 BB.8
" 0859 0901 1077 1 1 1 No flare
11 0941 0942 0947 1- 1 1 0941 B1.3
11 1433 1438 1443 1- 1 | 1432 B1.8
" 1815 1820 1851 2- 3 5 1813 €1.1
12 1039 1112 1200 1 1 1 No flare
12 1305 1312 1342 1 1 1 1257 B7.6 8003
12 1409 1420 1446 1 3 2 No flare
15 0843 0848 0956 1 1 ] Ne flare
15 1108 1137 1201 1 1 1 No flare
16 M4 1126 1202 1 1 1 No flare
16 1226 1231 1256 1- 3 1 2 2 1222 cz.9
19 0750 0755 0810 1 1 L *
19 107 1112 1202 1 1 1 *
19 1308 1317 1356 1 1 1 No flare
19 1526 1600 1615 1- 3 2 1 1538 c2.3 8005
19 1621 1719 1835 - 3 2 1538 2.3 8005
20 0824 0832 (856 1 1 1 *
20 1812 1818 1832 1- 1 1 1811 B1.4
22 1426 1432 1516 1 1 1 No flare
a2 1614 1616 1628 1 1 1 No flare
24 0754 075%U 0821 1 1 1 No flare
24 0900 0927 0941 1 1 1 No flare
24 0952  1007U 1024 1 1 1 No flare
24 1115 1131 1232 1 1 i *
24 1258 1317 1337 1 3 1 2 1303 cz.1
26 0B45 0848 0919 1 1 1 No flare
26 0921 0928 0949 1 1 1 No flare
26 0954  1005u 1028 1 1 1 No flare
28 1023 10300 1115 1 1 1 No flare
29 0817 0856 1029 1 1 1 *
29 1139 1144 1230 1 1 1 *
30 1148 1155 1344 1 1 1 No flare

* = no flare patrol.
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Dec 96 SUDDEN IONOSPHERIC DISTURBANCES

DECEMBER 1996

OBSERVATORIES REPORTING FOR DECEMBER 1996

Brazilian Antarctic Station SPA Koniz, Switzerland : SES
Cambridge, England, UK SES LaCrescenta, California, USA SES
cranford, New Jersey, USA SES Lintong, People’s Rep of China SPA
Crystal Lake, Iliinois, USA SES . Nerja, Spain SES
Dodgeville, Wisconsin, USA SES ’ Rimavska Sobota, Slovakia SEA
Edenvale, Rep of S. Africa SES Rochester, New Hampshire, USA SES
Fort Wayne, Indiana, USA SES sofia, Bulgaria SES
Gettysburg, Pennsylvania, USA SES Spring Green, Wisconsin, USA SES
Hiraiso, Japan SWF Tucson, Arizona, USA SES
Houston, Texas, USA SES Upice, Czech Republic SEA
Hudsen, Ohio, USA SES Wellington, Ohio, USA SES
Indianapolis, Indiana, USA SES Windsor Locks, Connecticut, USA  SES
1tapetinga, Brazil SPA Zitina, Slovakia SEA

Observations are not necessarily continuous.
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SOLAR RADIO EMISSION Dec 86
Spectral Observations
DECEMBER 1996
OBSERVATION EVENT FREQUENCY
Start End Start Erdd Spectral  Event Int Lower  Upper Remarks
Day (UT) (UT) Sta T ry’ Class Remarks (1-3) (MHz)  (MHz)
€1 0000 0750 cuLG | O00D.0E  0102.0 v Fs 2 40U 130
. LEAR 0204.0 0206.0 11 2 30 80
CuLG  0205.0 0207.0 Ir G 2 20U 160
PALE  0205.0 0206.0 Il 2 30 51
CULG  0244.0 0244.0 I B 2 60 170
LEAR  0302.¢ 0302.0 111 2 30 73
CULG D0332.0 0332.0 111 B 1 20U 160
LEAR  0332.0 0332.0 11 1 30 73
LEAR  0332.0 0332.0 111 2 30 73
CULG  0559.0 0559.0 It B 1 25 160
0700 1200 I1ZMI  O700.0E  1200.0D 1 N L] 85y 180U
Cule 0704.0 0704.0 111 B 1 20U 90
0752 1353 POTS 0752 E 1353 U i 5,C,bC 2 Tou 250
0815 1327 ONDR
FOTS  0850.7 0850,9 111 G 2 110U 170U
0700 1200 IZMI  0857.0 0857.3 111 G 2 45% 135
POTS  0857.1 0857.3 HI G 3 40% 170U
POTS 0859.2 0859.6 111 G 3 110U 170U
0700 1200 I1ZMI  0859.2 0859.5 I G 2 45U 125
POTS  0932.6 0936.9 I GG 2 40X 250
0700 1200 I1ZMI  0932.6 0934.8 80 GG 2 45X 160
0700 1200 IZMI  0936.8 0937.0 I B 2 45X 90
POTS  1026.8 1027.3 It G 2 40% 160
0700 1200 IZMI  1026.9 1627.1 1 G 1 45 110
POTS  1057.6 1057.7 11t B 2 110U 145
POTS 1100.2 1100.7 11 G 3 1100 150
0700 1200 IzW1  1100.6 1101.5 111 G 1 45X 145
0700 1200 1z2Mt  1103.3 1103.4 I B 1 45u 120
POTS  1140.1 1140.3 111 G 3 40X 170U
0700 1200 1ZMI  1140.1 1140.4 111 G, HARM 3 45X 150
POTS  1140.2 1140.5 v 2 40X 50
POTS  1214.5 1214.6 1 G 2 40X 176U
POTS  1218.9 1219.3 I B 2 40X gou
2033 2400 CULG
02 0000 0751 cCULG
0044 0728  HIRA
0752 1350 POTS 0752 E 1350 U I ) 1 110U 400
0817 1326 ONDR
POTS  0835.2 0835.3 11t B 2 1100 150
POTS  1021.4 1021.5 It 8 2 110V 170U
POTS 1114.4 1115.4 11 d 3 40% 1700
0700 1200 I2M1 1114.8 1115.4 I G 3 45X 180U
2131 2400 HIRA
03 0000 0728 HIRA
0500 0751 CULG
0700 1200  izM!
0814 1326  ONDR
0752 1350 POTS  0925.7 0926.3 111 G 1 140 350
2132 2400  HIRA
04 0000 0728 HIRA
0752 1350 POTS
0816 1325 ONDR
0700 1200 1ZMI  1133.3 1133.8 111 G 1 80u 135
2332 2400  HIRA
05 0000 0728 HIRA
0700 1200 1zZMI
0752 1350 POTS
0818 1324  ONDR
2133 2400 HIRA
06 0000 0728  HIRA
0700 1200 I2MI
0819 1322 ONDR
1247 1350  POTS
2134 2400  HIRA
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Dec 96 SOLAR RADIO EMISSION
Spectral Observations
DECEMBER 1996
OBSERVATICON EVENT FREQUENCY
Start End Start End Spectral Event Int Lower  Upper Remarks
Day (UT)} (UT) Sta uT) (ur) Class Remarks €1-3)  (MHz)  (MHZ)
07 0000 0728 HIRA
0040 0750 CULG
0700 1200 12MI
0752 1352 POTS
0821 1323 ONDR
LEAR 0923.0 0923.0 111 2 30 80
2035 2400 CULG
2135 2400 HIRA
08 0000 0350 CULG
0000 0728 HIRA
0700 1200 IZMi
0752 1352  POTS
0822 1321 ONDR
2135 2400  HIRA
09 0000 0728 HIRA
0000 0754 CULG
0700 1200 1ZMI
0828 1322 ONDR
0752 1352 POTS 1038 1352 U 1 S, 1 130 300
POTS 1106.6 1107.0 DCIM 1 400 650
POTS 1148.4 1148.8 DCIM 2 275 500
2036 2400 CULG
2136 2400  HIRA
0 0000 0729 HIRA
0000 0755 CULG
0700 1200 12M1
0752 1352 POTS 0802 1352 U I 5, 1 120 350
0825 1321 ONBR
POTS 0932.3 0932.4 DCIM 2 650 800X
POTS 1122.6 1123.0 DCIM 2 325 400
POTS  1124.% 1M1246.2 111 B FJ 1100 250
POTS  1202.1 1202.3 111 G 3 130 300
POTS 1249.0 1249.2 DCIM 1 300 450
2036 2400 CULG 2054.0 2054.0 111 8 1 70 250
CULG 2103.0 2103.0 IT1 B 1 57X 250
2137 2400 HIRA  2238.9 2239.4 131 B 1 100 400
CULG  2240.0 2240.0 111 B 1 100 400
HIRA  2241.0 2241.1 111 B 1 100 600
11 0000 ©755 CULG
0000 0729 KIRA D0122.9 0123.1 134 B 1 100 400
0700 1200 IZMI
0800 1348 POTS 0800 E 1348 U 1 s,c,0C 2 1100 400
0826 1319  ONDR
POTS 1220.2 1220.7 111 G 3 1100 400
POTS  1243.5 1243.9 111 G 3 120 250
POTS  1249.8 1249.9 II1 G 2 120 170U
POTS  1326.0 1326.5 Il G 2 110U 170U
SGMR  1508.0 1508.0 11 1 45 80
SGMR  2000.0 2004.0 111 1 30 52
PALE  2102.0 2110.0 113 1 25 55
2138 2400  HIRA
LEAR  231B.0 2318.0 I 1 60 70
2037 2400 CULG 2318.0 2318.0 1 B 1 57X 110
2 0000 0755 CULG ]
0000 0729 HIRA  0040.8 0040.9 111 B 1 50 500
HIRA 0201.1 0201.3 I11 B 1 50 500
0700 1200 IZMI
0828 1321 ONDR
2038 2400 cuic
2138 2400  HIRA
13 0000 Q72% HIRA
0000 0755  CULG
0700 1200 12MI
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SOLAR RADIO E M.I SSION Dec 96
Spectral Observations
DECEMBER 1996
OBSERVATION EVENT FREQUENCY
Start End Start End Spectral  Event Int Lower  Upper Remarks
Day (UT) (UT) Sta (uUT) un Class Remarks (1-3)  (MHz) (MHZ)
13 0800 1348 POTS D800 E 1348 U 1 s,C,bC 2 120 325
0829 1319  ONDR
2038 2400 cuLG
2139 2400  HIRA
14 0000 0730 HIRA
000G 0755 cCULB
Q700 1200 I1zZMI
0800 1348 POTS O0BOO E 1348 U I §,C,DC 2 110U 250
083G 1320 ONDR
2038 2400 CcULG
2140 2400 HIRA
15 0000 073C HIRA
0000 0757 cuLG
0700 1200 izMI
DBOC 1348 POTS 0800 E 1348 U I s 1 110U 375
0831 1320 ONDR
2039 2400 cuLe
2141 2400  HIRA
16 0000 07317 HIRA
0000 0758 CULG
0700 1200  IzMI .
0800 1348 POTS 0800 E 1348 U H S,W 1 110U 250
0832 1321 ONDR
2039 2400 cuLg
2141 2400  HIRA
17 0000 0731  RIRA
0000 0757 CULG
0700 1200  12MI
0833 1319 ONDR :
0800 1348 POTS  1053.0 1053.1 111 B 2 225 450
POTS  1117.5 1M17.6 Il B 2 2000 250
2039 2400 CULG
2142 2400  HIRA
18 0000 0200 CULG
0000 0731  HIRA
LEAR  0009.0 0010.0 111 1 40 60
PALE  0009.0 0015.0 11 1 25 45
LEAR  0015.0  0016.0 111 k] 30 55
0233. 0758 CULG
0800 1348 POTS 0800 E 1348 U H 8 1 10U 400 -
0833 1320 ONDR :
POTS 1118.6 1118.8 111 G 3 40X 275
0700 1200 IZMI  1118.6 1118.8- 111 G 2 48 270X
SGMR  1738.0 1740.0 111 1 30 72
203% 2400 CULG : :
2143 2400 HIRA
19 LEAR  0019.0  0015.0 I 1 30 60
0000 0758 cuilc 0118.0  0120.0 111 G 1 57 140
CULG  0159.0 0159.0 111 G 1 57X 145
LEAR  0159.0 0159.0 I 3 30 80
PALE  0159.0 0159.0 I 2 25 51
0000 0731 HIRA  0159.1 0159.2 I B 1 25X 230
LEAR  0206.0  0208.0 i 2 30 70
CULG  0207.0 0207.0 I11 B 1 57X 120
PALE  0207.0 0207.0 It 1 25 43
HIRA  0207.6 0207.7 111 B 1 25X 260
LEAR  0210.0 0212.0 tI1 2 30 70
LEAR  0211.0  0211.0 149 1 30 50
LEAR  0215.0  0215.0 I 1 30 50
0800 1348 POTS 0800 E 1348 U I §,C 2 110U 400
POTS 0819.2  0819.3 1 B 1 110U 150
0834 1320 ONDR
POTS  0B54.5 0854.9 1 G 1 o 160
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Dec 96 SOLAR RADIO EMISSION
Spectral Observations
DECEMBER 1996
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)
19 0700 1200 12MI 0928.9 0939.2 v 1 N 1 S0 148
POTS 0941.2 0941.3 ITI B 1 10U 150
0700 1200 IZM1  0942.0 0942.4 111 G 2 95 175
POTS  0942.1 0942.4 111 G 3 1100 70U
0700 1200 iz2M1 - 1128.7 1149.61 I ] 1 120 175
2143 2400  HIRA
20 0000 0732 HIRA
0000 0800 CULG
0455 1200 1ZMI  0655.0E  1200.0D I ] 1 10% 165
0800 1348 POTS 0800 E 1348 U 1 s,C,DC 2 1100 170U
0835 1321 ONDR
2041 2400 CULG
2144 2400  HIRA
21 0000 0732 HIRA
0000 0300 CULG
0700 1200 1ZMI
0800 1348 POTS
0833 1321 ONDR
2042 2400 cuLe
2144 2400 HIRA
22 0000 0733  HIRA
0000 0800 CULG
0700 1200 12M1
0800 1348 POTS
0836 1322 ONDR
2043 2400 CULG
2145 2400  HIRA
23 0000 0734 HIRA
0000 0801 CuLG
0700 1200 IZMI
0836 1323 ONDR
0800 1348 POTS  1044.4 1045.6 It G,UG 2 60 250
POTS 1320 1322 I s,W 1 130 150
2043 2400 CULG
2145 2400 KiRA
24 0000 0734  HIRA
0000 0801  CULG
0700 1200 1IzMI
POTS 1223 1225.5 IT FH,H 3 45 60
0837 1323 ONDR  1301.5 1311.5 111 G 1 2000  4440X
0800 1348 POTS  1303.1 1309 111 GG, U 2 110U 250
POTS  1309.2 . 1316.5 I1 SH,H 3 60 170U
POTS  1310.0 1314 11 FH,H 3 40X 7
SGMR  1310.0 1329.0 11 1 30 57 ESS 0800
POTS 1318.8 1322 Il FK,H 3 40X 70
2043 2400 CULG
2146 2400 HIRA
25 0000 0735 HIRA
0000 0801 CULG
Q700 1200 1ZMI
0800 1348 POTS
0837 1323 ONDR
2044 2400 . CULG
21466 2400  HIRA
26 0000 0735 HIRA
0000 0802 CULG
0700 1200 12Kt
0800 1348 POTS
0837 1323  ONDR
2044 2400 CULG
2146 2400 HIRA
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SOLAR RADIO E MISSION Dec 96
Spectral Observations
DECEMBER 1996
OBSERVATION EVENT -FREQUENCY
Start End Start End Spectral  Event Int Lower  Upper Remarks
bay (UT) (UT) Sta'  (UT) T Ciass  Remarks  (1-3) (MHZ)}  (MHz)
27 0000 0736 HIRA
0000 0802 CULG
0700 1200  1zMm]
0800 1348  POTS
0837 1326 ONDR
2044 2400  CULG
2147 2400  HIRA
28 0000 0736 HIRA
0000 0802 CULG
0700 1200  IZMI
0800 1348 POTS
0837 1327 ONDR
2044 2400 CULG
2147 2400  HIRA
29 0000 0737  HIRA
0000 0802  CULG
0700 1200 I2M1
0800 1348  pOTS
0841 1327  ONDR
2044 2400  CULG
2147 2400  HIRA
30 0000 0200 CULG
0000 0738  HIRA
0515 0805  CULG
0700 1200  IZMI
0800 1348  POTS
0837 1330  ONDR
2047 2400 CULG
2148 2400  HIRA
31 0000 0739 HIRA
0000 0805  CULG
0700 1200  IzZMI
0BOO 1348 pOTS
0835 1330  ONDR
2047 2400 CULG
2148 2400  HIRA

Event Remarks:

B = Single burst N
€ = Underlyling continuun MOV
(particutarly with Type 1) MWB
DC = Drifting chains RS
DP = Drifting pairs S
FN = Fundamental emission (Type [I)
F$ = Fine structures (Type 1V) SH
(includes fiber, pulsations, zebra) STA
6 = Small group of bursts (<10) u
GG = Large group of bursts (>10) UE
K = Herringbone W
HARM = Harmonic
frequency quslifiers:
X = Extends beyond jnstrument range U
Remarks:
SWF = Associated short wave fade observed ESS
FLA = Associated flare observed (class optional)
Stations Reporting: CULG = Culgoora HIRA = Hiraiso
ONDR = Ondrejov PALE = Palehua POTS = Potsdam

#Huamwewaon

Hnnuu

Intermittent activity in this period
Moving (Type 1V)

Meter wave burst

Reverse slope burst .

Storm in the sense of intermittent
but apparently connected actively
Secondary harmonic emission
Stationary (Type IV)

U-shaped burst of Type III
Uncertain emission (Type 11)

Weak

Uncertain frequency

Estimated shock speed in km/s (Type I1)
IZML = Izmiran LEAR = Learmonth
SGMR = Sagamore Hill SVTO = San Vito
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Dec 96
SOLAR RADIO NOISE STORM AT 164 MHZ
FROM NANCAY RADIOHELIOGRAPH
DECEMBER 1996
HELIOGRAPHICS POSITIONS MP2 OBSERVING TIME?
MEAN VALUES!

DAY E-W S-N START( UT) END(UT)
01/12/96 +0.96 -0.93 1 E D
09/12/96 +0.12 -0.52 1 OH50 13h55
11/12/96 +0.80 -1.13 1 E D
12/12/96 +0.58 -0.98 1 E 11H55
13/12/96 +0.99 -0,74 1 B D
14/12/96 +1.13 -0.75 1 9H20 13H20
18/12/96 +0.44 -0.19 1 E D
19/12/96 +0.66 +0.08 1 E D
20/12/96 +1.13 -0.23 1 E D

SOLAR RADIO NOISE STORM AT 327 MHZ
FROM NANCAY RADIOHELIOGRAPH
DECEMBER 199%6
HELIOGRAPHICS POSITIONS MP2 OBSERVING TIME?
MEAN VALUES!

DAY E-W S-N START(UT) END(UT)
09/12/96 -0.06 -0.67 1 9H50 13H55
11/12/96 +0.58 -0.61 1 E D
13/12/96 +0.98 -0.61 1 E D
18/12/96 +0.58 -0.10 1 13h30 D

02,03,07,08,16,25 DECEMBER : NO DATA

OTHERS DAYS: NO DETECTABLE NOISE STORM

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

21MP1: FLUX<5SFU IMP2: 5<FLUX <20 SFU IMP3: 20<FLUX <100 SFU
IMP4: 100< FLUX <300 SFU  IMP4> 300 SFU

3E NOISE STORM IN PROGRESS AT THE BEGINNING OF THE NANCAY OBSERVATIONS
D NOISE STORM IN PROGRESS AT THE END OF THE NANCAY OBSERVATIONS
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104 Kiel Neutron Monitor Pressure-Corrected Values

Dec 96 Jan 1958 - Dec 1996

7000|I|Elli|||IlltlllliillltlllIIIiilliIllll
Monthly Mean Count/Hour/100

6500

6000 | L

5500

5000

Cycle 19 Cycle 20 Cycle 21 Cycle 22

4500 | | I N SN S N N NN I R | | I | | N TS S N N A N ‘1 1 1 11 | I I S S S

1958 1560 1062 1964 1966 1968 1970 1972 1974 1976 1978 1080 1962 1984 1986 1988 1990 1992 1894 1906
Year | Jan | Feb | Mar | Apr | May [ Jun | Jul | Aug | Sep | Oct | Nov | Dec | Mean

1958 | 5481 5488 5409 417 5523 5651 5466 5538 5563 5485 5584 5561 5513
1959 | 5623 5515 5659 5783 5569 5625 5307 5328 5420 5518 5536 5583 5540
1860 | 5539 5628 5764 5596 5480 5509 5557 5628 5620 5607 5586 5692 5601

5355 5405 4882

1992 | 5553 5500 5624 5766 5713 5869 50956 5042 5905
1993 | 5996 5002 5037 6026 6061 6094 6108 6039 6129
1994 | 6150 6042  BOS2  B0OB7 6070 6068 6120 6180 6203
1995 | 6225 €260 6205 6260 6234 6250 6267 6279 6281
1996 | 6301 6354 6330 6324 6306 6325 6332 633 6303 6312

Multiply table entries by 100 to obtain hourly counting rate. Kiel, Germany: N54, E10, Alt= 54 m, Cutoff Rigidity= 2.32GV.
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13.6 75.3

Dec 96
Geomagnetic Activity Indices
December 1996
Kp Three—-Hourly Indices Km Three-Hourly Indices aa Provisional
Day 1 2 3 4 5 6 7 8 Sum  Ap Cp 12 3 4 6 7 8 Am N s M
1 Q5 1~ 1~ 0 1~ 1- i+ 0+ 1 5+ 3 0.1 o 1= 1= 14 1+ 2~ 0+ 1+ 7 8 8 7 9 CcC
2 1- 2+ 1- 2- 1- 4 4- 2+ 16 10 0.6 lo 2- 1- 2+ 14 4= 4~ 2+ 20 30 21 11 38
3 3 3-1 2 z 2 1% 2~ 16- 0.4 30 2+ 1+ 20 20 20 1+ 20 15 17 20 20 17
4 D5* 2 2 1 1+ 3- 4-3_3 18~ 11 0.6 20 20 2- 2+ 3~ 3+ 3= 3= 22 22 28 17 33
5 Q4 1- 0 1- I- i- 0 0+ 0+ 3+ 0.0 1o 1- 1o 1- lo Qo O+ 1- 5 5 9 8 7 CK
6 Q2 O 0 © 0 0+ 0+ 1~ 1= 2 0.0 0o Co Jo Go T 1= 14 1+ 3 4 5 2 7 CC
7 0+1 2 1 0+ 1 2 1+ 9 0.2 1- 1o 2+ 2~ lo 2~ 2+ I+ 11 10 17 15 12 cc
8 (6 O+ 1= 1 1 0+ 31 1-1 3 0.1 1~ 10 1+ 1lo 1- 1+ lo 1+ 7 B 10 10 8 Ccc
2 0 0 0+ 1= 1 2 2+ 5 11+ 0.5 0+ 0+ 1o 1o 1+ 20 2+ 5~ 17 19 25 6 39
10 D1 5 3 5-4 4- 4- 3+ 3~ 3¢ 2 1.2 4+ 3— do 4- 30 3+ 3+ 2+ 40 52 36 52 386
i1 b2 4 2+ 3 3+ 2+ 2 3 3- 23—~ 14 0.8 3+ 20 30 3+ 2+ 20 30 3- 25 30 23 31 22
12 1+ 3- 3- 2+ 2 3-2 1 17=- 0.5 2- 20 2+ 3~ 20 20 2~ 1+ 15 18 13 17 14
13 2- 2+ 2+ 1 1+ 2- 1 0O+ 12~ 6 0.3 1+ 20 20 1+ 2- 2~ 1o 1= 10 12 15 16 11 K
14 0 0 2-2 3~ 1+ 3~ 2% 13- &6 0.3 0o 0o 2- 2¢ 3- 1+ 3- 24 13 15 14 10 19
15 D3* 3- 3~ 2~ 2+ 3 3 4-3 22 13 0.8 20 2+ 2- 3o 2+ 3+ 4- 3o 25 3 22 13 35
16 D4* 3+ 24 3~ 3 2 2 2+ 3 21- 12 0.7 3w 20 2+ 3o 20 20 2+ 3o 20 24 16 21 19
17 3-3 3 2¢ 1+ 3 2+ 1 18- 10 0.6 20 2+ 3~ 2+ 2= 3= 3= 1+ 18 21 23 21 23
18 i+ 2+ 2 1 1- 2+ 1+ 1 12 0,3 1+ 20 2- lo lo 2+ 2~ 14 11 13 12 13 12 cK
19 Q1 -0 0 QO 0 0 o 1- 1+ a.0 0+ 0+ 0o Do 0o Qo O+ O+ 1 4 2 3 3 cg
20 Q3 0 0+ 1- 04 0 1- 0+ O+ 3~ 0.0 0o 1= 1= 1= 0o 1o 1- 0+ 4 4 [ 4 6 CcC
21 0 2-1 1+ 1 3-2 2+ 12 6 0.3 1- 2~ 2- 2- 2- 3~ 24 2+ 14 17 186 12 21 K
22 2= 1= 0+ 1 3= 3= 2+ 4~ 15 9 0.5 2= lo 1=~ lo 3- 3- 2+ 3+ 186 23 14 8 29
23 4= 4~ 2+ 2~ 1 2~ 0+ 0 14+ 9 0.5 30 3~ 2+ 2+ 2= 20 lo 0+ 16 15 16 2t 10
24 Ql0 1 2~ 0+ 1- -2 1- 1- 8~ 4 0.1 1+ 2+ 1+ 1o 1+ 3= lo 1+ 12 9 17 13 13 €K
25 1+ 2 2 2= 2 1 1- 1+ 12 6 0.2 2= 1+ 20 3~ 30 2- 1- 1+ 18 13 19 18 14 K
26 Q8 1- 0+ 0+ 1- - 1-1 2- [ 3 Q. lo 0+ 0+ lo lo lo I+ 2o 7 7 10 6 12 CC
27 @9 2 1 0 0o+ 0+ 1 1-1 6+ 3 0. 2« 1+ 0+ 1- lo 1+ 1o 1+ 7 8 11 10 9 ce¢
28 Q7 1 0+ 1~ 2- 1= 1= 0+ 04 6— 3 Q0. 1o 0+ 1+ 20 1+ 1+ 0+ 1- 7 8 11 12 7 Q¢
29 1- 0+ 1- 0+ O+ 1~ 1+ 3 T+ 4 Q. i- 1- 1- lo 0+ 31— 1+ 3- 7 13 8 T 15 K
30 34+ 3- 2 23 3= 2- 1- 2+ 18- 10 0. 30 2+ 2+ 2+ 30 20 1+ 20 19 22 25 25 22
31 2= 2+ 1 1 -1 2 2- 11+ 5 0. 1+ 20 2- 1+ 1+ 1+ 20 20 11 14 11 i2 13¢
Mean 0.35 13.5 16.1 15.7 15.9
¥n Three-Hourly Indices Kz Three—-Hourly Indices Prov
Day 1 2 3 4 5 6 7 8 An 1 2 3 4 5 6 7 8 As Sa Ri Rs IMF
1 1- 1~ 1~ 1+ 1+ 2+ O+ 1- 7 1+ lo lo 1+ 1o 14 0+ 1+ 7 80.8 23 25
2 lo 2- 1- 2+ 1+ 40 4- 2+ 21 1+ 2= 1~ 2+ lo 4- 3+ 2+ 18 78,7 12 20
3 30 20 1+ 20 2= 20 1+ 2- 14 3o 2+ 2= 20 2+ 20 2- 2+ 17 70.7 o] 14
4 2~ 2- 2- 20 3~ 4= 3= 3¢ 22 2+ 2+ 2~ 2+ 3- 30 3~ 3~ 21 68.6 0 12
5 1- 0+ 1~ 1- 1+ 0o Co O+ 4 1o lo 1+ 1~ o 0o 1- I+ 6 67.86 ¢} 11
6 0o 0o Oo Co 1- 1- io lo 3 Qo 0o 0o Qa 1- 1- 1+ 1+ 4 67.6 c 11
? 1- 1- 2~ 1+ lo 2~ 20 1+ 9 1- 1+ 3- 2+ lo 2= 2+ 14+ 13 67.1 o] 1¢
8 C+ 1- 1o 1o 1- 1+ lo 1o 8 la 1o 1+ 1o 1- 2~ 1~ 1% 8 66.6 11 10
9 0+ 0o 1- 1= 2= 2~ 2o 5~ 5 1= 0+ 1+ 1o lo 20 3- 5- 19 71.5 15 15
0 4+ 2+ 5~ 4- 3+ 4o 3+ 3- 3 4+ 3~ 4~ 4- 3- 30 3+ 2+ 36 70.2 14 14
11 q- 2~ 3+ 3+ 3- 20 30 3- 28 30 20 3- 3+ 20 2+ 3~ 2+ 22 75.2 26 19
12 2- 20 3= 3= 20 20 2= 1+ 16 1+ 20 20 3~ 2= 20 2= 1+ 14 78.6 29 23
13 1+ 2- 20 1o 2= 2~ 1+ O+ 10 2- 20 2+ 1+ 2=~ 1+ 1o 1o 11 79.2 28 24
14 Oa 0o 1+ 3- 30 1+ 3- 2+ 14 0o 0+ 2~ 2- 2+ 1+ 2+ 2+ 12 B0.O 25 24
15 24 2a 20 30 3~ 3¢ 4- 30 25 2= 24 2= 3= 2+ 3+ 4- 3- 24 82.3 24 27
16 30 20 2+ 3+ 20 20 2+ 3o 23 2+ 2+ 20 3~ 20 2- 24 3= 18 83.5 28 28
17 - 2+ 2+ 2+ 3- 2- 30 3- 1% 18 2= 3- 3- 2+ 20 2+ 3~ 2~ 17 83.6 28 28
18 1+ 20 2~ 1o lo 3- 1+ 1+ 11 2= 2a 1+ 1o lo 2- 2- 1o 10 85.6 29 30
19 0+ Go Oo Oo 0o 0o 0o O+ 1 G+ 04 Oo Oo 0o Q0o O+ 1- 2 84.6 21 29
20 0o 1- 1~ 1= 0o 1= 0+ 0o 3 0o 1~ 1~ 0+ O+ 1+ 1o 1- 4 80.3 15 25
21 0o 1+ 1+ 2~ 2= 3~ 20 2+ 13 1+ 2- 20 20 20 3= 24 2+ 16 80.9 21 25
22 2~ 1- 0o 1lo 3- 30 3- 3+ 18 2= 10 lo lo 3- 20 20 3o 15 78.9 21 23
23 34+ 30 20 2+ 2w 2+ 14 Qo 18 3= 3= 3= 2+ 2- 20 1- 1- 15 76.9 15 21
24 la 2~ 1o lo lo 3- 1o 1+ 10 20 3~ 1+ 1lo 20 3~ 1+ 2~ 14 76.4 12 8 21
25 2- 1+ 3~ 3o 30 1+ 1o lo 16 2- 1+ 2- 2+ 30 2= 1~ 2= 14 74.7 0 0 19
26 0t 1~ Qo 1o lo 1o I+ 1+ 8 1+ 0+ 1~ 1o lo 1+ 2- 2+ 9 73.0 ¢} 0 17
27 1+ 1+ 0o 1- 1~ 2- 0+ 1o 6 2= 1+ 1~ Jo 1o 1o 1% 2- 9 72.2 o] Q 16
28 lo 1- 1+ 2+ 1+ 1+ 0+ O+ 8 la 0+ 1+ 20 lo 1o 0+ la 7 71.8 c o} 16
29 0+ Oo O+ i- 0+ 1o 14 3= 7 lo lo 1¢ 1o 04 1= 1+ 24 8 71.4 o] 0 15
3¢ 30 20 20 20 3~ 2= 2- 2+ 8 30 2+ 2+ 3- 3+ 20 1+ 20 20 70.1 o] o] 14
31 1+ 20 1+ le 2- 1+ 2+ 2- 12 lo 20 2= 1+ lo lo 2- 2+ 11 °  69.8 o] 0 13
Mean 13.7 12.7 2.0 19.3
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PLANETARY 3-HOUR-RANGE INDICES (Kp) BY 27-DAY SOLAR ROTATION INTERVAL

University of Gottingen Kp through December 31, 1996

DAYS IN SOLAR ROTATION INTERVAL , . :
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Monthly Mean aa Index Jan 1950 - Dec 1996

40
oy ' |
=2 . H i '
S ' ‘ |
g | 1; l
20 f -“llin_.il &“ |l.= A
I v D
0 P e g b v by vov v b v b e by e g v by b s 1 Ly
1950 1955 19860 1965 1970 1975 1980 1985 19880 1995
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dac Mean
Y 195 2372 2086 238 217 190 195 30.2 293 345 280 240 S
1951 231 29.2 285 321 255 23.2 252 29.7 44.4 30.3 25.7 28.2 28.8
1952 285 M3 401 38.0 331 23.8 207 19.0 28,5 264 :
1953 223 21.2 2r4 227 214 184 225 26.1 200 22.4
1954 138 245 255 20.6 12.0 9.7 131 16.5 254 2141
1955 19.3 18.2 236 211 16.7 15.1 123 143 191 17.8
1956 287 233 276 3.7 293 235 18.8 20.7 224 19.3
1957 28.7 268 367 288 18.1 291 1.7 20.7 57.0 240
1958 255 43.2 361 276 25.2 29.7 36.0 251 /5 24.7
359 299 257 31.2 36.1 28.2

1959

‘_3“ ”%i

212
18.3
32.7
6.4
31.1
285
21.0
26.2

23.1
50.6
40.0
26.7
24.1

. 40.0

16.6
234
215

R :,? ‘.,,z

22 0
15.5
14.9
21.0
14.3

214
215
36.9
337
32.0
33.4
19.9
25.9

26.6
28,5
336
30.7
19.0
211
17.6
248
60.1

26.2
225
14.8
16.8

1991 17.2 20.% 373 243 213 56.2 35.2 40.8 30.7 44.1 49.7 280 34.2
1992 259 41.7 245 19.8 2941 248 17.9 241 35.8 27.0 25.0 26.1 213
1993 3.2 271 37.9 292 221 218 18.2 18.2 23.8 24.6 255 24.8 255
18094 265 43.2 37.9 40.2 40.2 27.2 206 16.0 20.2 333 2386 241 28.4
1995 236 245 23.8 24.2 30.9 19.1 14.9 17.0 222 279 17.2 16.2 220
1996 18.8 20.8 223 20.5 14.0 141 4.7 18.8 26.2 23.5 16.3 15.9 18.6
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PLANETARY GEOMAGNETIC ACTIVITY - MUSICAL DIAGRAM OF aa 1996 Dec 96

ROT DAY IN SOLAR ROTATION INTERVAL __ Three—hour indices ag (ioqscole) JAN—DEC 1996
NO T T2 7374 7576 77 B9 101t 121314 15161718 19200122 23 2455 96 27

2218 "
5 O O B 1 ;ﬁiﬁ?m@ﬁ!ﬁim:ﬁﬁ;ﬁ;.;.,;.ﬁ

JAN 1 5 10 15 | © 20
i
i

—

=

=
=5

Fiw

4411 Ilﬂ 1 T Elll‘l’omﬁ:h‘ﬁ“!ﬁ'lr“i i I N@j’im*ﬁ}%“ | mﬁﬁ I
JAN 25 20 2 ‘ i i

o
3

_ﬁ,
=
1

% '
3
=55
i —

2220 ﬁiﬁi _ Hm ‘ MY
LRI 1A + 111, I 1] It a4 il Al b
s ol itk o e Tt

H

=t
B
—&

-
2 )
=

FEEE,

; A e b
TR R R A W

i
MAR 18 20 25 30 5 10

L Y, “ﬁﬁnﬁmﬁmﬂzt.I.mm il o e e

APR 15 20 25 5 10

A _ :
IﬂMﬁﬁn IIlI‘fﬂjiﬁ- {I{ﬁi M?H Tﬁﬁﬂ”l’ lIIi illﬂ 444 J}fﬂg? Jﬂ% %ﬂl !E’lﬁfnﬂ
E
sl ‘%Iﬁﬁ*jf ".}{ﬂ?’ ,mﬂjﬁimﬂ!
30

B

N
N>
N
(&
i
3
=i
S
=
E=F
i
EETN
E=it

MAY 12 15 20 25 30

=55

U ol i, ..o e deob bbb o ot ot ;.,%,m..ﬂn,z ot
JUL 5 10 15 20 25 30
2226 ii i m e A1 o el
¢ £l F 4. Ttan s 4
it el o i s A il |
AUG 1 5 10 15 20 25
22274 natid ? iAW i f %{ ' il L
T THal aat#1H] ulflt 1a I 1A eI s il
S o o B, T B fﬁ&@ﬁﬁ i i
AUG 28 30 5 10 15 20
2228 1
# Jit 3 ? I fﬁ i —ﬂ-{ﬁ“r T M1 AlHIATA il PN T
Eﬁmﬁ%ﬂ I't’{?l? !thllh}ﬁ%}& um ”- ” i fﬁ‘hﬂ ftﬁ}f__‘}mﬂ ” i” ﬂilgll!llﬁ ” :I l I l ;%uﬁh'ﬁi“g?m” l ” HE‘
SEP 24 25 30 5 10 15 20
2229 1 iillllens o 4 i f iRl ittt
il o o, i 5%1!!&% | ,fmmmm._;.f‘..ﬁfmﬂﬁl.ﬁim% i, o
OCT 21 25 30 10 15
2230 " I et
I ﬁ;ﬁ» Al alesat 1] L Lot e ] a8 i
et e e i&l!!l{!ﬂ f.ﬁ?é’_ﬁﬁﬁﬂﬁfﬂ-}é&ﬁﬁ Y
NOV 17 20 25 30 5 10
2231 . .
M Raaletitet] Te oa M.e []44]]
R AR O U149

DEC 14 15 . 20 - 25 30

ERaiEel

2 5 10 20 40 8C 160 320 640 nT
Indices Derivation at Universite Paris Sud; Graph Prepared at ISGI Publication Office.




110
Dec 96

PLANETARY GEOMAGNETIC ACTIVITY
3—HOUR—RANGE INDICES Km AND aa BY 27—-DAY SOLAR ROTATION INTERVAL

ISGI PUBLICATION OFFICE — EMail : ISGI.PUBOFF@cetp.ipsl.fr
CETP, 4 Avenue de Nepfune, F~94107 Saint Maur des Fosses CEDEX — FRANCE

ROT DAY iN SOLAR ROTATION INTERVAL Three—hour indices Km(provisional) NOV-~DEC 1996
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PLANETARY GEOMAGNETIC ACTIVITY - MUSICAL DIAGRAM OF Km 1996 111 (_
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Dec 96

December, 1996
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Dec 86
PRINCIPAL MAGNETIC STORMS
DECEMBER 1996
Commencement SC Amplitudes Ranges End
Geomag Time H Z Maximum 3-Hour K Index D H Z Hour

D
Sta Lat Day (UT) Type (Min) (Gamma) (Gamma) Day(3-Hour Perjods)

K (Min) (Gamma) (Gamma) Day (UT)
KRC 16.48 02 1003 sC - 0.7 25 17 02¢6) 5 [ T4 23 03 08
UJJ 13.6N, 02 0959 sC Poee -- -- - 3 56 13 03 22
NGP 11.34 02 0959 sC .- . - - 3 48 20 03 22
ABG 09.4N 02 0959 sC - 0.2 14 - 2 02(6) 5 2 59 16 03 22
HYE O7.6M4 02 1500 .. . .. . 02¢6,7) 4 3 57 15 04 23
PND 02.0N 02 0959 5C .. 15 5 - 2 60 27 03 22
ETT 00,78 02 0959 SC - 0.2 15 14 - -- 64 27 04 22
TRD 01.18 062 0959 SC -- -- -- - 3 61 43 03 22
DRV 75.28 02 18-- .. .. . .. 04(1) 6 598 507 641 05 08
KRC 16.40 09 2031 .. .e 09(8) 10(3) 5 7 91 32 11 02
WJ 13.6§4 0% 1800 .. . . .. - 4 &1 16 12 21
NGP 11.38 09 1800 .. .e .- .. - 5 59 18 12 21
ABG 09.44 09 1800 .. .e .e .. 09(8) 10(3,4,5) 15¢(6) & 4 65 22 12 21
HYB O7.6N 0% Q700 .. .a .. . 09(¢8) 10(5) 4 5 81 18 11 23
PND 02.0N 09 1800 .. e . . - 4 74 46 2 21
ETT 00.7s 09 0700 .. .- .e . - -- 71 40 11 21
TRD 01.1s 09 1800 .. . .. . - 4 98 [1-] 12 21
€271 51.58 09 21-- .. . . .. 09(8) 5 18 120 30 12 00
DRV 75.28 Q9 22-- .. . . .- 09¢8) 10¢1 5 460 560 420 13 07
HYB 07.6N 14 0800 ., . . . 14(7) 4 3 68 16 16 24
AMS 46.88 14 0824 SC 1 7 2 15(7) 5 13 80 50 17 21
CZT 51.55 14 0825 sc . - 2 - 3 15¢7) 4 15 100 30 17 21
PAF 57.28 14 0825 sC 2.9 10.9 1.3 15(7) 5 26 129 69 7 21
DRV 75.28 14 08-- .. .e . .o 16(1) 6 540 520 500 18 08
UJJ 1360 22 1200 .. . . . - 2 45 10 23 19
NGP 11.30 22 1200 .. .- an .. - 2 51 19 23 19
ABG 09.48 22 1200 .. .- . .n 22(5,8) - 2 45 12 23 19
PND 02.0N 22 1200 . . . .- - 2 46 34 23 19
TRD 01.18 22 1200 .. .e . . - 2 51 37 23 19
UdJ 13.60 24 1600 .. . . .. - 2 55 10 25 20
HGP 11.30 24 1600 .. .e .. . - 3 70 10 25 20
ABG 09.4N 24 1600 .. . .e .e - 3 70 19 25 20
PND 02.0N 24 1600 .. .- . . - 3 77 25 25 20
TRD 01.18 24 1600 .. .. .. . - 2 102 38 25 20
Stations:
ABG = ALIBAG CZT = PORT ALFRED HER = HERMANUS PAF = PORT AUX FRANCAIS
AMS = MARTIN DE VIVIES DRV = DUMONT D'URVILLE HON = HoNOLULU PMG = PORT MORESBY
ANH = ANNAMALAINAGAR ETT = ETAIYAPURAM HYB = HYDERABAD PHD = PONDICHERRY
Bdl = BEIJING FRD = FREDERICKSBURG JAl = JAIPUR SHL = SHILLONG
CAN = CANBERRA GNA = GNANGARA KRC = KARACH! SIT = SITKA
CMO = COLLEGE GUA = GUAM HGP = NAGPUR TRD = TRIVANDRUM

WJ = UJJAIN

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

‘DECEMBER 1996

Storm Sudden Commencements {SSC} Solar Flare Effects {sfe)

Day Time Quality: Station Group*® Day Begin-End Station(s}

02 100% A: HRB* BJI 23 1645-1706 BDV CLF
B: NUR EBR TEN CNB (ssc: BDV CLF)
C: BDV* CLF GCK®* SPT QUE LNP

14 0825 B: WNG DOU PAF
C: CLF AMS CZT7

REPORTING OBSERVATORIES {up to the 7" of February 1997):
SOD DOB NUR WNG NGK DOU BDV CLF HRB NAG GCK MMB EBR COl BJI SPT FRD KAK HTY KNY
QUE TEN LNP HER CNB AMS CZT PAF DRV

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 §SC, 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. 1f an SFE is
confirmed by solar or ionospheric events, the name of the station is identified with a plus sign {+).

% U.S. GOVERNMENT PRINTING OPPICE: 1997-574-767/65032




RILD DATA CENTER
FOR
SOLAR-TERRESTRIAL PHYSICS

A

The ICSU Panel'on WDCs has recommended that it would be appropriate
courtesy to acknowledge in publications that data were obtained from the

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

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




