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DAILY SUNSPOT OBSERVATIONS

DECEMBER 1993

CMP Corre. Area .
Day Group Mo-Day Lat L CMD Type /R Sd Whole Max See Remarks

1.03 340 12- 2.0 -11 162 12E CRI 0.29 42 22 20 o
341 11-28.¢ 3 190 17W DAI 0.30 378 198 123 o0
342 11-30.0 -14 189 14V CRI 0.36 50 27 14 o
344 12- 6.1 ~-18 108 6BE EST 0.93 266 363 156 O
346 11-26.4 -21 236 61W AXX 0.89 4 5 5 0 PURP
2.08 340 _I¥W CRI0.20 29 16 13 ¢
341 32 DAI 0.53 505 297 206 0
342 28W BXD 0.52 8 5 2 0
344 54E ESI 0.83 231 206 112 0
345 T5W  AXX 0.97 4 g8 .8 0
3.05 340 14¥ CRI 0.30 28 15 11 o
341 46W ESO 0.72 404 293 232 o
342 39W  AXX 0.87 8 6 3 0
344 41E ESI 0.69 252 174 102 O
346 12- 1.6 21 167 19W AXX 0.46 4 2 2 0
347 12- 7.9 -21 84 67E AXX 0.93 8 12 6- 0
4.10 240 27" CROO0.48 29 17 14 o
341 61W CSO 0.87 193 199 180 o0
342 514  AXX 0.79 4 3 3 o
344 . 26E DSI 0.52 227 133 g6 o -
347 S55E DSI 0.85 143 136 88 o —
348 12- 6.7 -20 100 35E BXD 0.64 8 6 3 0 PURP
349 12- 7.9 -9 84 S53E DRO 0.80 42 35 21 o
5.08 340 41¥ BXD 0.67 13 8 6 0
341 7EW HSX 0.97 93 178 178 o
344 13E DSI 6.38 198 107 68 o
347 41E DAI 0.72 223 162 61 o0
349 39E DRI 0.64 46 230 11 o
350 12- 2.6 -13 154 33W AXX 0.57 8 5 3 0
6.15 344 W DSD 0.31 198 104 82 o
347 26E ESI 0.55 240 144 45 o
349 . 23E CRI 0.43 84 46 26 o
7.18 344 16 DS0 0.39 109 59 43 o '
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OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

DECEMBER 1993

HUAIROU ST. BEIJING OBS.

Y

Day LO Huairom Lat L Data
' Region
1 175.0 146 -18 184 S5 L5
147 1 185  $B6 LS
148 -23 116  SE LG
2 161.8 146 SE L5
147 S5 L5
148 S5 L5
3 1487 146 - @ 159 S5 LS
146 D4 V4 S5 L6 D5 VS
148 D4 V& S5 L5 DG V5
4 135.5 145 D4 V4 SB LE D5 V5
146 D4 V4 S5 L5 D5 V5 TE Q5 US
148 D4 V4 S5 L5 D5 V5 TE Q5 U
189 -11 83 D4 V4 S5 L5 D6 V5 TE Q5 US
150 - -21 82 D4 V4 S5 L5 D5 V5 T6 Q5 US
5 122.3 145 S5 L5
146 D4 V4 S5 LG D5 V5
148 D4 V4 S5 L5 D5 V5 TE Q5 US
149 D4 V4 S5 LS D5 V5 T5 Q5 US
150 D4 V4 S5 L6 D5 V5 T5 Q5 U5
8 109.1 148 D4 V4 S5 LE D5 V5 T6 Q6 US
149 D4 V4 S5 L5 D5 V5 TS5 Q5 US
150 D4 V4 S5 L5 D5 V5 T5 Q5 US
7  96.0 148 S5 LS
149 D4 V4 SE L6 D5 V5 TS Q6 US
150 S4 14 D4 V4 S5 L5 D5 VE T5 Q5 US
8 82.8 148 S5 L5
149 S5 L5
150 S6 L5
10 56.4 148 S5 L5
149 D4 V4 S5 L5 D5 V5 '
150 D4 V4 SB L6 D5 V5



OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

DECEMBER 1993 HUAIROU ST. BEIJING OBS.
Day LO Huairou Lat L Data
Region
151 9 347 D4 V4 S5 L5 D5 V5
12 30. 149 -85 L5
150 D4 V4 S5 LS D5 VS
151 D4 V& S5 L6 D5 VS
13 16, 149 S5 L5
: 150 S5 LS
161 S5 LB
14 3. 150 S6 L5
' 151 SE LB
15  350. 152 (1) 274 D4 V4 S5 L5 D5 V5
16  337. 152 D4 V4 S5 L5 D5 V5
17 324, 152 D4 V4 S5 L5 D5 V5 T5 Q5 US
18 311, 152 D4 V4 SB LS D5 VB T6 Q5 US
19  297. 152 D4 V4 S5 L5 D5 V5
20 284. 152 55 Lb
21, 271.5 - 153 9 200 S5 LB
22 258, 152 S5 LE
153 D4 V4 S5 L5 D5 V5 TS5 Q5 UB
23 245. 152 S6 L5
153 D4 V4 S5 LE DB VB TE Q5 UB
24 232 152 S5 L5
153 D4 V4 S5 L5 D5 ¥5 T5 Q5 US
25 218, 153 S5 15
26  206. 153 S4 L4 D4 V4 S5 L5 DE V5 T Qb US




OBSERVATION OF MAGNETIC AND VELOCITY
FIELDS OF SOLAR ACTIVE REGIONS

DECEMBER 1993

HUAIROU ST. BEIJING OBS.

Day LO Huairou Lat L Data
Region
154 10 190 S4 L4 D4 V4 S5 L6 D5 V5 T5 Q5 Us
27 192.5 153 D4 V4 S5 LE D5 V6 T Q5 US
164 D4 V4 S5 L5 D5 V6 T5 Q5 US
28 179.3 153 D4 V4 S5 L6 Db V5 T5 Q5 US
154 D4 V4 S5 L5 D5 V6 T56 5 U5
20 166.1 153 SE LB
154 S5 L5
30 152.9 153 D4 V4 S& L5 D5 V6 T5 Q6 US
154 b4 V4 S5 LE D5 V5 TE Q5 US
155 (12) 87 D4 V4 S5 L5 DE V5 T6 Q5 US
156 - -9 82 D4 V4 S5 LE D5 VB TE Q5 US
31 139.8 153 D4 V4 S5 L5 D5 VB TE Q5 US
154 D4 V4 S5 LE D5 V6 TS Q5 US
155 D4 V4 S5 L5 D5 V5 15 Q5 U5
156 D4 V4 S5 L5 DE V6 T5 Q5 US
NPL SPL: 14 15

PREDICTED SMOOTHED SUNSPOT NUMBERS

AUGUST 1993 — JULY 1994

Date | Aug 93 | Sep 93 | Oct 93 | Nov 93 | Dec 93 | Jan 94
R’ 53.8 52.4 50.4 47.9 45.0 42.4
E 2.7 4.2 5.0 7.2 9.5 9.3

Date | Feb 94 | Mar 94 | Apr 94 May 94 | Jun 94 | Jul 94
R’ 39.9 37.6 35.5 33.7 32.0 29.8
E’ 8.8 9.8 12.8 12.8 13.5 11.6

R’: The predicted value of monthly smoothed sunspot numbers,
E': The error of the predicted value
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g1

DEC 1993

Day 1

1 506

"2 604

3 511
4502
5 6509
6 503
T 6514
8 510
9 485

10 494

11 50§
12 508
13 529
14 526
15 525
16 534
17 528
18 518
19 517
20 522
21 529
22 507
23 502
24 485
25 S51i
26 517
27 511
28 511
29 513
30 504
31 521

504
610
519
501
499
501
508
510
485
504
502
514
533
536

‘532

520
541
520

514

525
523
512
504
504
508
507
519
509
512
501
507

COSMIC RAY NEUTRON INTENSITY
Real Counts: 256 Times (Tabulated Counts Plus 1500}

U.T. Hou¥s at End of Interval

'3 4 s €6 7T 8 9

508 BO3 500 503 502 501 4886
519 604 510 515 6507 490 50t
503 BO7 507 497 493 5O6 492
502 510 505 496 496 492 478
496 505 501 506 493 502 498
495 495 489 486 500 489 485
502 504 509 501 502 506 498
523 508 498 494 499 501 494
491 487 483 497 493 491 485
502 507 501 496 489 483 486
492 494 500 489 488 485 490

517 504 512 502 511 524 6516

523 520 5i4 507 510 500 494
528 518 520 520 527 518 511
528 531 530 530 536 517 517
5356 532 528 537 522 545 524
531 543 555 640 529 533 509
520 513 516 517 512 495 503
515 519 518" 505 5i6 507 516
527 523 516 506 501 509 507
525 516 520 E22 505 493 505
BO7 502 505 497 493 492 490
508 502 491 504 502 495 488
500 500 508 5ii 498 501 496
507 515 508 496 493 498 498
515 511 516 519 514 509 511
509 502 503 506 494 495 503
510 506 G509 502 507 496 502
514 507 513 503 504 505 498
513 519 523 532 523 527 6511
507 6518 6517 521 528 532 531

MOBTHLY MEAN DAILY VARIATION
(1-12) 2.15 2.7 2.22 ©
(13-24) ~-3.91 ~1.72 0.18 0
HARMONIC COMPONENTS

5.29 -3.36 6.27 21.84) (2 0.47 0.43 0.64

10

488
501
493
184
507
486
497
491
475
487
493
§07
506
521
519
527
520
503
507
511
506
497
488
500

500.

510
500
500
492
513
529

11

484
506
502
189
501
494
495
493
491
488
490
500
513
518
519

532

515
508

504

499
506
492
500
510
518
516
511
504
501
522
521

12

501
498
805
484
498
498
503
483
486
4189
498
501
6511
514
518
527
509
507
600
509
508
504
501
504
502
514
506
504
493
529
513

13

513
6504
495
490
496
499
504
482
191
491
498
514
511
520
527
526
511
508
493
518
519
503
509
499
509
512
507
510
494
513
518

14

515
502
491
494
501
498
505
480
495
498
500
514
508
526
537
523
514
51§
500
521
514
508
506
509
513
509
514
508
504
525
514

15

512
6514
489
485
504
499
511
489
496
491
496
515
523
526
521
536
516
514
530
522
501
497
503
505
512
521
512
507
512
536
515

16

510
509
489
485
499
499
51§
483
4193
491
498
523
528
530
524
526
507
514
528
519
516
503
514
502
5156
521
512
503
$13
523
517

17

499
508
480
4198
51t
492
505
489
499
197

‘503

521
538
523
521
519
509
521
529
513
513
509
511
503
509
505
504
501
512
528
511

i8

506
506
479
493
503
505
498
490
505
495
498
514
533
524
531
515
517
519
528
530
508
514
518
510
514
508
511
499
510
520
515

FOR 31 COMPLETE DAYS DEVIATIONS FROM AVERAGE
0.60 -1.53 -
-0.72« 0.38

(ORDER, €OS, SIN, AMPLITUDE, MAX.-HR)

.83
47

1.42) (3 ~0.70 -1.54 1.69 5.46) (4 -0,25 -0.41

3.78
2.76

=-5.20
4,12

~9.07

6.38

-7.94

T.28

19

515
£36
482
491
512
509
503
496
499
505
505
518
523
525
528
518
514
518
538
534
518
517
502
504
522
510
503
507
506
515
517

:509,81
-5.33
8.44

20 21

531 526
517 B18
489 491
497 493
505 506
504 500
§09 522
496 500
501 510
506 504
503 504
52¢ 528
538 538
520 522
527 537
533 540
511 521
515 619
536 528
522 528
522 512
510 512
499 519
509 518
510 520
518 521
513 517
511 506
518 508
525 515
517 526

6
-6.04
6.86

22

513
512
498
503
513
506
520
496
505
508
505
636
541
538
544
533
522
524
B25
520
510
511
5820
505
524
5186
521
508
507
533
515

‘23

506
608
507
512
521
505
516
496
503
508
512
539
535
529
538
542
528
518
534
524
521

520
503
504
511

526
520
510
523

528
520

24

505
508
509
503
515
511
519
494
500
507
508
538
540
536
539
538
513

523

531
b32
522
515
512
515
514
504
515
513
506
518
517

Hean

506.9
508.6
497.7
495.1
6504.2
497.8
506.9
495.6
493,86
4196.9
498.2
516.5
621.5
524.0
627.8

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

629.6 .24

522.3
514.0
518.3
518.2
514.2

24
24
24
24
24

504.9 724

504.2
504 .5
509.4
§13.8
508.7
506.0
507.0
520.5
518.6

24
24
24
24
24
24
24
24
24

KOXTHLY MEAN=509.816

.

: 0.48 3.,98)
0.26 6.26 6.27 5.84) (2 0.14 -0.62 0.64 9.42) (3 -0.70 -1.54 1.69 5.46) (4 0.48 -0.01 0.48 5.98)
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COSMIC RAY INDICES
Bartels Rotation 2189(NOV1993-DEC 1993)
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L

SUDDEN IONOSPHERIC DISTURBANCES (D REGION)
DECEMBER 1993

Start Max End SPA SFA
Day Sta (UT) (ur) (UT) Imp LF VLF LF

01 LINT 0158 0205 0230 1 - 1.7 -5 - 2.8
01 LIET 0236 0243 0306 1- - 0.8 -5 - 0.3
01 LINT 0415 0422 0513 1+ - 2.5 -14 - 5.2
03 YUNN 001t 0012 0027 i+ - 2.6
03 YUNN 0769 0801 0808 1 - 1.6
03 YUNN O0BES 0901 0906 2 -~ 4.1
04 YUNN 0031 0033 0038 1+ - 2.1
04 LIET 0115 0120 01450 1- - 1.0 0 - 2.7
05 YUNE 0747 0749 0754 1 - 1.6
05 YUNN 0849 0853 (0858 2- - 3.2
06 TYUNN 0015 0017 0024 1+ - 2.4
06 YUEN 0049 0056 0104 2+ - 5.2
06 YUBN 0105 0112 0118 2- - 3.3
06 YUNE 0225 0226 0232 1- - 0.8
06 YUNK 0711 0714 0721 1 - 1.3
07 LIRT 0035 0053 0140 2+ - 5.2 -6 - 6.3
07 YUNN 0043 0058 0108 3+ - 8.1
07 YUNK 0210 0218 0222 2 - 4.2
07 YUNE 0823 0824 0830 1 - 1.1
08 YUNN 0106 0122 0130 3+ - 8.9
08 LINT 0150 0358 02300 1 - 1.1 -4 + 0.7
08 YUNN 0B12 0827 0849 3 - 7.8
09 YUNN 0227 0230 0238 1 - 1.4
09 YUEN 0633 0636 0838 1 - 1.1
10 YUNN 0017 0021 0028 1+ - 2.7
10 YUKN 0047 . 0060 0056 1+ - 2.5
11 YUNN 0202 0204 0211 1+ - 2.2
11  YUEN 0741 07456 0751 1 - 1.8
13 YURE 0036 Q038 0042 2- - 3.1
13  YUNN 0101 0104 0107 1+ - 2.5
13 YUNH 0©O736 0738 0746 1+ - 2.1
14 YUEN 0110 0112 0117 1+ - 2.1
15 YUEN 0041 0052 0108 3+ ~-11.5
16  YURN 0203 0205 0211 i - 1.8
16 YUNN 0331 0334 0338 - - 0.9
15  YUNK 0640 0643 0650 1 - 1.8
15 YUNE 0830 0834 0840 2- - 3.2
16 YUEX 0012 Q015 0022 1+ - 2.9
16 YURN Q027 0037 0042 3- - 6.8
16 YUNK 0137 0140 {143 8 - 2.0

18



SUDDEN IONOSPHERIC DISTURBANCES (D REGION)

DECEMBER 1993

Start  Max End SPA SFA
Day Sta (UT) (ur) (UT) Imp LF VLF LF
16 YUNN 0408 0408 0416 1 - 1.4
16 YUNE 0559 0601 0608 i - 1.5
16 YUNN 0811 0612 0621 1.3
17 YURE 0141 0146 0200 2+ €.0
17 YURN 0713 0716 0724 1 1.6
17 YUNN 0810 0814 0822 1+ 3.0
i8 YUNE 0101 0102 0107 1 1.8
18 YUERN 0144 0149 0202 2 4.2
20 YURN 0057 0101 o118 2- 3.7
20 LIET 0155 0203 0235 i 1.1 0 - 0.5
23 YUEN 0047 0Q0B0 00B2 i+ 2.3
23 YURN 0053 0068 0059 i+ 2.9
24 YURN 0152 0166 Q203 i 1.4
24 YUEN 0321 0323 0328 i- 1.0
24 YUERN ~ 0649 0651 0653 1- 0.8
24 YUEN 0722 0725 0729 1- 0.9
25 YUNE o201 0202 0209 i 1.8
26 YUNN 0215 0219 0224 1+ 2.3
26 YUNNE 0331 0335 0341 1 1.4
25 YORN 0422 0433 0445 3- 6.4
26 YUNE 0405 0421 0428 3+ 8.2
26 YUNK 0535 0837 0543 1 1.4
26 YUNN 0€33 0635 0647 1- 0.9
27Y LINT 0312 0318 0340 1i- 0.5 - 4 - 0.7
27 LIFT 0351 0389 0430 i- 0.5 - 4 - 0.7
28 YUNF 0248 0253 0311 2~ 3.9
28 LINT 0831 0B36 0605 1 1.2 -2 - 3.5
28 YURK  0B35 0538 0546 1 1.7
209 LIET 0216 0220 02370 1 1.4 -8 - 2.9
29 LIERT 0239 024€ 0305 1- 0.3 -5 - 0.5
30 LINT 01bB1 0206 0250 2+ 5.2 -19 - 3.8
30 YUNN 01863 0208 0222 3+ 9.7
30 LINT 0310 0315 0333 1- -0.2 -4 - 0.3
30 LIRT 0345 0360 0405 1~ 0.3 -4 - 0.3
30 YUNE 0532 0536 0539 3- 6.2
30 YUEN 0544 0B53 0610 3 7.5
30 LINT 0545 0558 0750 3+ - 8.7 -15.1,+ 7.2
31 LINT - 0045 0050 0105 1+ - 2.8 0 - 1.8
31 LIKT 0224 0230 Q250 - = 0.9 - & - 0.8
a1 LINT v2i6 0418 0240 i+ 2.2 -11 - 2.0

19




SUDDEN IONOSPHERIC DISTURBANCES (D REGION)

DECEMBER 1993

Start Max End SPA SFA

Day S5ta (UT) (ur) (UT) Imp LF VLF LF
31 YUNE 0419 0422 0434 1+ - 2.7

31 LIFT 0444 0449 0510 1 - 1.7 -12 -1.9
31 YUNN 0447 0452 0467 1+ - 2.5

31 LINT . 0530 O0OB37 0600 i1- - 0.8 - 0.7

31 LINT 0623 0628 08320 1 - 1.4 - 0.8
31 YURN 0624 0628 0833 i - 1.8

31 LINT 0632 0642 0708 1- -~ 0.B - 1.2
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GEOMAGNETIC ACTIVITY INDICES K AND Ax

DECEMBER 1993

BGMO

Three-Hourly Indices K

Ak

Sum

Day

9-12 12-~15 15-18 18-21 21-24

3-6 6-9

0-3

36

33
35

1D
2D
3D

40
24

29
16
i6

16
25

22
43

35

[= ¢
[+ =)
-

i1

19

i7
15

11

12

i3 @
14
15

14
21

13

24

29
26

16 D
17
18

i8¢
i4
11

21

20
21

19
20

i3

20

26

21

13
14
17
10

« 21

22

22
26

23
24
25

i8

17
15
i3
10
12
28

26
27
28

29

30
31

26

3

456
14.7

Sum
Mean
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MAGNETIC STORMS

DECEMBER 1993 BGMO
Time of Magnetic ¢ Sudden Com. Deg. Maximum Acti. Maximum
' Amplitude of on K-scale Range
Begining Ending , 3hour k

’

Day h mDay h Type D" HnT ZnT Acti. Day Int. Index D’ BEnT ZnT

01 04 03 18 GC ms 01 4 6 12.3 162 28

07 120108 23 sSc 0.8 15 1 ms .08 1 6 16.8 152 21
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