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DAILY SUNSPOT OBSERVATIONS

NOVEMBER 1990

CMp

Corre. Area
Day Group Mo-Day Lat L CMD Type r/R Sd Whole Max See Remarks
13.03 591 31V DHI 0.55 732 439 403 3
594 129 EAI 0.B7Y 774 473 283 3
595 16W DSI 0.25 345 178 74 3
598 33W BII 0.54 8 5 2 3
599 6W CRO 0.15 34 17 13 3
€01 69W AXX 0.94 4 -] 6 3
602 18E CRO 0.51 21 12 10 3
604 11-11.4 -25 140 22W BXD 0.57 8 5 3 3
605 11-20.0 19 26 B6E DHO 0.99 261 862 626 3
14.35 591 49¥ CHI 0.76 597 458 439 1
592 358 CRO 0.64 17 11 8 1
594 299 EAI 0.68 450 3066 223 1
595 32w DSI 0.5¢4 378 225 100 1
£99 21W BXI 0.36 21 11 5 1
602 tW DRI 0.39 59 32 16 1
605 71E FKC 0.94 1430 2140 1101 1
15.04 591 58w CHI 0.85 488 464 448 3
592 45W AXX 0.76 4 3 3 3
594 3gW EAI 0.76 391 300 252 3
5956 41¥ DAI 0.66 353 234 92 3
599 29%W BXO 0.48 21 12 5 3
602 10W CSI 0.44 139 T 40 3
605 63E FKC 0.90 2271 2563 113% 3
16.03 581 TOW CHD 0.94 328 491 478 3
592 59W AXX 0.87 4 4 4 3
594 51W DSI ¢.85 261 248 228 3
585 54W DAI 0.80 286 241 131 3
599 378 AXX 0.61 4 3 3 3
802 22W BXI Q.53 50 30 5 3
605 61E FKC 0.79 3953 3245 1554 3
17.04 591 84W HHX 0.99 101 334 334 3
594 65W €SI 0.93 139 190 184 3
695 68W DAI 0.93 177 242 127 3
599 55¥ AXX 0.82 8 7 4 3
602 37¥ DRI 0.68 219 149 109 3



DAILY SUNSPOT OBSERVATIONS

NOVEMBER 1990

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

€05 38E FKC 0.64 5215 3407 1621 3
606 11-16.7 18 70 5W BX0D 0.28 8 4 2 3
607 11-23.0 -18 347 BOE HSX 0.99 42 139 139 3
18.04 594 77w HSX 0.98 71 168 168 3
595 : 82w CSI 0.99 34 111 ar 3
602 51W CAI 0.82 1é8 146 138 3
605 26E FKC 0.49 5719 3290 198235 3
607 66E HSX 0.92 126 161 161 3
19.08 602 66W HSX 0.93 50 69 40 3
605 13E FKC 0.34 5089 2711 1299 3
606 31W AXX 0.55 4 3 a 3
607 52E HSX ¢.82 118 102 98 3
608 11-14.1 24 104 66W AXX 0.92 4 5 5§ 3
609 11-18.3 14 48 10W AXX 0.26 4 2 2 3
610 11-18.6 -17 44 6W BXI 0.34 17 9 2 3
20.04 602 T9W HRX 0.99 17 1. 42 4
€05 1W FKC 0.29 5047 2634 1273 4
606 44¥ BXD 0.71 8 -] 3 4
607 38E CSI 0.87 88 59 54 4
610 20§ CRI 0.46 29 17 7 4
21.10 605 14W FKC 0.36 4710 2520 1274 4
608 58W BX0 0.85 8 8 4 4
607 24E CSI 0.52 101 59 57 4
610 32W DSI 0.60 114 T 42 4
611 11-21.2 14 9 2E BXD 0.22 8 4 2 4
612 11-22.2 -14 357 15E BXI 0.40 8 5 2 4
613 11-22.4 8 3b4 18E BXI 0.31 8 4 2 4
614 11-24.9 -4 322 5TE AXX .84 8 8 4 4
22.06 605 27W FKC 0.81 4016 2328 1097 3
606 TaW  AXX 0.95 8 14 7T 3
607 12E €30 0.38 105 57 652 3
610 44W CSI 0.72 88 64 58 3
6811 12W AXX 0.30 8 4 2 3
613 SE BXD 0.13 8 4 2 3
614 39E BXO 0.63 8 5 3 3
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DAILY SUNSPOT OBSERVATIONS

NOVEMBER 1990

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

629 30E CRI 0.51 59 34 15
630 11-30.1 2 253 13E CRI 0.22 46 24 13
631 12- 4.9 -14 180 76E AXX 0.97 8 16 8

632 12- 5.0 -24 188 T9E CsS0 0.98 126 296 288
633 12- 5.6 35 180 84E HSX 0.99 50 167 167
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DAILY SUNSPOT OBSERVATIONS

DECEMBER 1990

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

651 3%E AXX 0.71 4 3 3 3
852 62E HSX 0.91 55 65 66 3
663 67E DHO 0.92 294 376 321 3
654 12-14.9 -24 58 B7E BXD 0.88 8 8 4 3
11.068 632 79W DKI 0.98 172 404 296 4
638 57W DRI 0.86 76 75 37 4
839 40W ERI 0.69 151 106 2 4
640 39W CKI 0.64 442 288 269 2
641 57W ESI 0.86 156 154 54 4
643 69W CAI 0.93 105 144 127 4
647 31W bSO 0.57 210 128 116 4
648 5E BXD 0.20 8 4 2 4
849 BE BXOD 0.45 13 7 2 4
850 21W BiO 0.4t 8 5 2 4
652 63E HSX 0.84 67 62 62 4
853 S6E DKI 0.83 488 435 3868 4
654 48E BXOD 0.78 13 10 3 4
655 12-10.9 -7 110 2W AXX 0.11 4 2 2 4
656 12-12.1 -20 95 9E BXI 0.3§ 8 5 2 4
657 12-17.2 19 2T BOE DHD 0.98 143 335 308 4
12.08 638 69W DRI 0.94 63 94 38 4
639 64¥W DRI 0.83 34 30 11 4
640 53W CKI 0.80 320 269 216 4
641 69W CRI 0.93 46 83 35 4
643 83W CS0 0.99 42 138 1258 4
647 45W CS0 0.72 101 73 64 4
648 9W BXI 0.18 8 4 2 4
649 7W BXI 0.43 -] b 2 4
651 18E BXO 0.51 8 5 2 4
652 39E CSI 0.72 59 43 40 4
653 42E DKI 0.67 799 538 474 4
654 35E BXI 0.64 17 11 3 4
656 OW AXX 0.33 4 2 2 4
657 67E DHO 0.83 421 576 501 4
668 12- 7.5 -20 1556 60W BX0 0.89 8 9 5§ 4
659 12-11.4 17 104 SV AXX 0.33 8 4 2 4
660 12-16.5 8 37 60E AXX 0.8B7 4 4 4 4
661 12-18.0 16 18 82E HSX 0.98 143 335 325 4
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H-ALPHA SOLAR FLARES
NOVEMBER 1990

Atea
Time Measursment
Start Max End Cen Appar Corr Obs
Day Sta (uT) (UT) (UTY) Lat L CMD Dist (Sd) (Sq) Imp Type A.R. Rem

12 PURP Oi51E 0151U O155D N 8 136 W 56 .115 60 0.6 SB P 596

12 BEIJ 0227 0228 0230 N8 135 W56 .149 B84 0.9 SF C 596 D
12 URUM O0334E 0334 0345 N 7 130 W1 .067 80 0.8 SN C 595 B
12 BEIJ 0450 0457 0505 $26 141 Wi2 .529 757 9.2 2N P EF
12 URUM 0605 0610 0624 N7 136 W9 .162 113 1.2 SN ¢ G595 E
12 PURP 0608 0611 0624 N8 137 W9 .172 28 0.3 SN C 595

12 BEIJ 0609 0610 0611 N 7 137 W8 .149 84 0.9 SF P 595 D
12 URUM 0804 0816 0820 N 9 153 W28 .479 32 0.4 SF C 598 D
12 URUM 0815 0820 0835 S32 126 E1 .5676 32 0.4 SF ¢ 594 E
13 YUNR 0136E 0137U 0152 Ni12 160 W43 .692 32 0.5 SN P 590

13 URUM 0550 0558 0602 S33 134 W19 .647 16 0.2 SF C 594 D
13 URUM Ob58 OB58 0620 N 8 134 W20 .346 32 0.4 SF C 595 D
13 YUNN 0729 0731 0738 N 7 138 W22 .374 64 0.7 SN € 595

16 YUNK 0707 0717 0728 522 103 Wis .481 48 0.6 S¥ C 602

15 YUNN O751E 07550 0810D S20 103 W18 .468 48 0.6 SN P 602

1§ YUNN 0832 0834 0849 520 105 Wi8 .474 193 2.3 18 C 602

16 URUM 0320 0330 0352 S21 102 W26 .576 48 0.6 SF C 602 E
16 URUM 0330 0333 0340 N18 35 E41 .686 32 0.5 SN C 605 D
16 URUM 0350 0354 0400 N17 35 E41 .68f 64 0.9 SN C 605 D
16 URUM 0432 0451 0540 S22 103 W2T .591 48 0.6 S§¥ C 602 E
16 URUM 0540 0543 0548 N15 32 E43 .697 16 0.2 SN C 605 E
16 YUNN (609E 0609U 0617 524 101 W28 .603 32 0.4 SN P 602

16 YUNN 0728 0732 0800 N26 22 ES2 .817 18 0.3 SN P 605

16 YUNN 0814 0820 0823 N25 35 E39 .629 80 1.1 SB P 605

17 YUKN 0645 07240 0730 N17 26 E35 .608 193 2.5 1N P 605

18 YUNN 0402 0408U 0428 Ni2 32 Ei8 .340 48 0.5 Sy P 606

18 URUM 0(403E 0404 0410 N11 30 E19 .361 32 0.4 SN C 605 D
18 URUM 0505 0511 0528 N18 69 W20 .420 96 1.1 SE ¢ 606 E
18 YUNN OLOLE 0508U 0520 N16 72 W23 .449 80 0.9 SN P 606

18 YUNN OS10QE 0510U 0512 N17 31 E18 .384 168 0.2 SN P 605

18 URUM 0534 0535 (0546 N16 24 E24 .461 48 0.6 SN C 605 E
18 URUM 0628 0632 0635 Ni5 29 E19 .377 48 0.5 SN ¢ 605 E
18 URUM 0636 0640 0648 N22 35 E13 .383 48 0.5 SN ¢ E
18 URUM 0721 0724 0729 N16 24 E24 .453 32 0.4 SN C 606 D
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H-ALPHA SOLAR FLARES
NOVEMBER 1990-DECEMBER 1990

Area
Timae Measurement
Start Max End . Cen Appar Corr Qbs
Day Sta (UT) (UT) (UT) Lat L CMD Dist (Sd) (Sq) Imp Type A.R. Rem

NOVEMBER 1990

25 BEIJ 0337 0340 0414 S 3 318 0 .080 168 1.7 SB P 614 E
28 YUNN 0712 0716 0722 S5 320 W17 .316 80 0.9 SF C 614

26 YUNN 0809 0811 0822 S 3 321 W19 .338 48 0.5 SN C 614

27 BEIJ 0438 0447 0459 S 4 321 W30 .517 188 2.0 SB C 614 E
28 URUM 0656 0657 0710 S 4 325 W49 .754 113 1.8 SN C 614 E
28 YUNK OG6S6E 08560 0657D S 4 328 W51 .780 64 1.1 SB P 614
DECEMBER 1990

2 BEIJ O0136E 0136U 0210 S 8 239 Wi2 .2583 252 2.7 1¥ P 621 E
3 BEIJ 0250 0306 0330 N9 202 Ei1 .241% 84 0.9 SN P 636 D
4 BEIJ 0215 0220 0245 N 8 142 E58 .839 168 3.2 1B P 640 E
5 URUM 0539 0544 (0550 N19 150 E35 .629 64 0.9 SN C 639 E
5 URUM ©OB55 0602 0625 526 190 W6 .460 96 1.1 SF C 632 E
5 YUNN OB58E 0606U 0618 S26 191 W 6 .447 47 0.6 SN P 832

5 URUM 0Q720 0730 0749D N 9 142 E42 .675 418 5.9 2B C 640 E
5 YUNE 0722E 0730 O756D Ni11 143 E41 .867 238 3.3 IN P 640

5 URUM (Q75SE Q0759 0838 N9 147 E38 .6802 32 0.4 SF C 640 E
86 YUNN 0628 0630 0642 N10 138 E33 .5587 187 2.0 SN P 640

€ BEIJ 0630 0631 0634 N9 139 E32 .562 126 1.6 SB P 640 E
7 BEIJ O135E 0136 01350 S26 193 W32 .644 63 0.9 SB P 632 D
7 URUM 0426 0430 0439 N10 138 E21 .3%2 48 0.5 SF C 640 E
T URUM 0434 0436 0450 325 239 W80 .987 96 1IN C 623 A
7 YUNN OTOOE 0702 O0708D S27 191 W33 .667 31 0.4 SN P 632

7 YURN 0707 0722 07300 N21 84 E74 .965 63 SN P G
7 BEIJ OT20E 0720 07200 N26 98 E60 .874 231 4.9 1B P E
7 YUNN O729E 0741 0752 N12 142 E16 .338 47 0.6 SN P 540

26



H-ALPHA SOLAR FLARES

DECEMBER 1990

Area
Time Measurement
Start Max End Cen Appar Corr Obs
Day S5ta (UT) (UT) (UT) Lat L CMD Dist (Sd) (Sq) Imp Type A.R. Rem
7 YUNN O729E 0741 0752 N12 1653 E 5 .222 47 0.5 SN P 639
8 URUM 0550 O554 0610 N14 164 Wi9 .404 32 0.4 SF C 641 D
8 YUNN O0639E 0644 0654D S11 177 W32 .560 63 0.8 SN P 643
8 URUM O645E 0647 0700 S10 176 W31 .542 64 0.8 SB C 643 E
8 URUM 0659 0715 0726 Ni5 164 W20 .424 96 1.1 SB C 641 E
9 BEIJ O0317E 0317 0318D K13 1668 W32 .563 168 2.1 1§ P 641 D
9 YUNN O503E 0507 O507D N 3 49 EB4 .994 16 SN P 653
10 BEIJ O0250E 0250 0256 N14 169 W48 .759 84 1.3 SK C 641 E
10 BElJ 0422 0427 0435 N10 169 W48 .736 126 1.9 SB P 641 E
10 YUMN O0430E 0434 0448 Ni6 168 WwW4B .770 63 1.0 SN P 641
11 YUNN 0711 0714 0714D N16 153 W48 .770 47 0.8 SB P 639
12 YUNN O0315E 0337U 0345D N20 161 W67 .931 126 iB P 638
12 BEIJ 0©0329E 0329 0336 N20 164 W70 .942 168 i P 638 D
12 YUNN 0330 0332 0347 N19 14 EBO .987 16 SN P 661
12 YUNN O0330E 0338U 034BD S26 184 W90 1. P 832
12 YUNN O0330E 0335 0338D N14 145 W51 .797 31 0.5 SN P €40
12 URUM ©335E 0337 04156 H21 160 W67 .932 €4 SH C 638 E
12 URUM 0340 0341 0349 N12 163 W69 .940 48 S§ C 641 E
12 URUM 0622 0638 0646 N20 160 W69 .941 32 SN C 638 D
12 URUM 0628 0635 0640 N17 16 E76 .972 96 18 ¢ 661 D
12 YUHN 0642E 0708 07i8D W21 170 W78 .980 79 iN P 638
12 URUM 0659 0707 07256 N20 160 W88 .939 193 1N ¢C 638 E
12 URUM 0739 0748 0800 N 4 49 E42 .878 64 0.9 SB C 653 E
12 URUM 0756 0806 0835 N22 158 W67 .932 64 SB C 638 E
13 YUNN 0243 0252 0252D N18 12 E69 .543 16 SN P 661
13 YUNN 0624 0636 0649 NO 54 E25 427 31 0.4 SN C 653
13 URUM 0626 0633 0654 N 1 54 E25 .419 16 0.2 SF C 653 D
13 YUNN 0723 0739 0752 S26 69 E20 .537 16 0.2 SN C 654
13 YUNN OVSSE 0758 0808 N 7 b1 E27 .469 63 0.7 SN P 653
14 BEIJ 0151 0155 0201 N20 18 ES1 .805 126 2.2 IN P 661 D
14 BEIJ (632 0635 (0644 N20 31 E36 .701 8% 1.2 SN P 852 E
i4 YUNN O0B30E 0841 0856D N 4 55 E10 .183 94 1.0 SN P 653
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H-ALPHA SOLAR FLARES

DECEMBER 1990

Area
Time Measurement
Start Max End Cen Appar Corr Obs

Day Sta (UT} (UT) (UT) Lat L CMD Dist (Sd) (Sq) Imp Type A.R. Rem
14 YUNN 0841E 0841 0856 N20 21 E44 .764 18 0.3 SN P 861
14 YUNN 0841 0848 0856 N21 31 E34 .636 79 1.1 SN C 657
16 BEIJ 0349 0351 0357 N13 16 E37 .832 105 1.4 SE P 661 D
15 BEIJ 0835 05456 0552 N13 -16 E37 .632 210 2.8 1B P 661 DE
16 BEIJ 0223 0226 0240 N18 21 E21 .460 84 1.0 SN P 657 E
16 YUNN O032BE 0326 0339 N5 46 W65 .130 16 0.2 SN P 653
16 YUNN O32BE 0326 0345 K14 16 E26 .479 24 0.3 SN P 661
16 BEIJ 0415 0417 0428 K§18 21 E20 .480 210 2.4 1IN P 657 E
16 YUNN 0429E 0429 04350 ¥ 4 48 W7 .i167 79 0.8 SN P 653
16 YUNN 0429E 0429 0435D ¥N22 17 E24 .543 47 0.8 SF P 661
16 BEIJ 0444E 0445 0449 N12 16 E25 .471 294 3.4 1B P 661 E
16 YUEN O447E 0447 0503 Ni14 16 E25 .479 4T 0.6 SK P 681
16 YUNN OB34E 0537 0600 N14 18 E22 .447 47 0.8 SN P 661
16 YUNN 0602 0613 0636 N13 17 E23 .458 47 0.6 S§ C 661
17 BEIJ O02B69E 0259 0303 N18 29 W1 .322 42 0.5 SN P 657 D
i7 BEIJ 0445 0457 0516 N14 17 E10 .322 168 1.8 SN P 661 D
17 BEIJ 0641 0645 0658 N14 17 E9 .322 294 3.2 1B ¢ 661 E
18 BEIJ 0152 01565 0232 N10 35 W20 .379 168 1.9 S¥ P 660 D
18 BEIJ 0230 0232 0236 N11 32 W17 .356 168 1.9 S¥ P 660 D
18 BEIJ 0232 0235 0239 RS 53 W38 .621 63 0.8 S¥ P 653 D
18 BEIJ 0235 0245 0247 N 4 58 W43 .678 42 0.6 SK P 663 D
18 BEIJ 0264 0256 0304 K13 18 W3 .253 420 4.5 1B p 661 E
18 BEIJ 0434 0436 0439 ¥§13 18 W4 .283 126 1.4 SN P 661 E
18 BEIJ 0516 0517 0529 ¥12 33 Wi9 .379 189 2.1 1B P 660 EX
18 BEIJ 0516 0517 0519 N 4 58 W44 .678 42 0.6 S8 P 653 D
20 PURP O7O0SE 0719 0745 N14 34 W47 .752 131 2.1 1B C 660
20 URUM O70SE 0720 0807 N14 32 W48 .749 80 1.3 SB C 660 E
20 YUNN OT:13E 0721 080% N15 32 W46 .747 157 2.4 1B P 660
21 YUNN O0157E 0168 0158D N17 28 W52 .8168 47 0.8 SN P 657
21 URUM 0537 0541 0552 N19 14 W40 .699 16 0.2 SF ¢ 661 D
24 YUNN 0331E 0333 0343 S24 244 E52 .814 47 0.8 SN P 672
24 YUNN O0331E 0333 0343 Ni7 201 E 5 .330 126 1.4 SN P 669
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H-ALPHA SOLAR FLARES

DECEMBER 1990

Area
Time Measurement
Start Max End Cen Appar Corr Obs
Day Sta (UT) (UT) (UT) Lat L CMD Dist (5d) (Sq) Imp Type A.R. Rem
24 URUM 0544 0550 0600 ¥ 4 262 E32 .53 32 0.4 SF C E
24 URUM 0558 0620 0730 Ni7 2900 E 3 .339 113 1.2 SB C 669 E
24 YUNN 0745 0752 0810 S22 237 ES7 .868 16 0.3 SN ¢ 672
256 YUNN O13BE 0136 0150 520 267 E1T .413 31 0.4 SN P 671
26 BEIJ 0238 0241 0244 S19 264 E19 .414 126 1.4 SN P 671 D
256 YUNN 0241E 02410 02420 S26 245 E38 .682 16 0.2 S§ P 875
26 BEIJ 0530 0535 0538 519 264 E17 .414 84 1.0 SN P 671 D
26 BEIJ 0210E 0220 0255 527 244 E28 .575 463 £.8 20 P 675 E
28 YUNN O325E 0327 0338 S268 243 E O .401 31 0.4 SN P 675
28 YUNN O457E 0508 0531 518 256 W14 .348 i6 0.2 SN P 671
28 YUNN O0734E 0736 0745 Sii 253 Wi2 .25% 94 1.0 SN P 674
30 URUM 0559 0600 0605 S8 252 W3t .610 i6 0.2 SN C 674 D
30 URUM 0605 0611 0624 S22 238 W23 .495 16 0.2 SN C 872 D
30 YUNR 0622 0624 0627 S8 257 W42 .670 24 0.3 SN C 674
30 URUM 0721 Q724 0730 S8 253 W39 .629 16 0.2 SN C 674 D
31 URUM OT49E 0814 0826 S15 185 E1S5 .334 684 0.7 SN C 679 E
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INTERVALS OF H-ALPHA FLARE PATROL OBSERVATION

NOVEMBER 1990

Day From To From To From To From To From To From To From To
1 125 819 830 914
2 140 916 935 046
3 200 212 224 2356 265 307 328 T27 74T 800
4 340 800
5 35 45 122 143 200 210 630 635 645 655
6 b6 T40 803 807 907 91t
7 B5 116 126 128 147 155 205 213 230 559 730 740 813 823
8 259 946
9 280 638
10 118 743
11 57 106 115 855
12 43 839
13 48 118 136 249 412 442 525 559 612 827
14 549 711 728 T37
16 107 300 534 728 751 817 832 849
16 233 240 250 609 617 847 715 T4T 800 850
17 307 355 407 411 418 422 433 440 455 458 509 G555 617 652
702 755
18 305 444 505 936
19 130 150 219 2256 244 300 359 403 455 517 534 B46
20 110 854
21 126 759 815 825 835 900
22 110 924
23 102 716 731 820
24 230 751 759 928
25 115 BO0 814 810
26 135 €30 707 730 749 830
27 125 205 223 820
28 255 B35 650 T23
29 400 517 634 648 626 812
30 135 730

Combined reports from the observatories listed below:

URUM  YUNN

BEI

PURP

30



INTERVALS OF H-ALPHA FLARE PATROL OBSERVATION
DECEMBER 1990 '

Day From To From To From To From To From To From To From To
1 126 140 325 700
2 135 802
3 105 630 636 700 833 900
4 106 740
6 115 850
6 220 420 534 715
7 126 245 385 756 830 845
8 325 334 437 610 624 819
9 239 254 315 545
10 220 708
11 200 220 449 Bbs €32 T17
12 150 846
13 200 716 723 828
14 135 310 340 715 758 823 830 858
15 221 Ti5
16 112 636 T14 729
17 110 720
i8 105 810
19
20 150 848
21 135 324 428 646 T20 843
22 110 630 732 810 826 839
23 130 803
24 130 848
25 120 330 530 630
26 210 700
27 152 320 707 843
28 230 825
29 134 307 318 8561
30 152 340 469 805 825 1000
31 30 826

Combined reports from the observatories listed below:

PURP URUM YUNN

BEL

31
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SOLAR RADIO EMISSION OUTSTANDING OCCURRENCES
NOVEMBER 1990

Time of
Start Maximum Duration Flux Density
Day Freq Sta Type (uT) (ut) (Min) Peak Rel Mean
01 2840 BEIJ &5 0554.0 0568.1 8.0 12.4 7.7
01 9375 URUM 35 05556.7 05b6.2 3.0 41.8 13.6
02 9375 URUM 4.S/F 0707.1 0Q707.4 59.6 54.2 17.8
05 2840 BEIJ 5 § 0345.0 0346.7 7.0 10.4 5.7
09 2840 BEIJ 5 S 0152.0 0153.5 4.0 10.4 4.5
09 2840 BEIJ 5 § 0246.0 0249.3 6.0 22.5 9.7
09 2840 BEIJ &6 S 0332.0 0333.5 4.0 40.5 17.5
11 2840 BEIJ & S 0420.0 0426.8 22.0 20.7 10.0
12 9375 URUM 3 5 0508.0 0508.8 1.3 22.3 6.6
13 2840 BEIJ 35S 0414.0 0434.7 44.0 134.5 63.1
13 9375 URUM 4 S/F 0441.7 0443.2 3.0 315.4 89.7
15 2840 BEIJ 5 S 0523.0 0526.3 8.0 i4.8 €.5
16 9375 URUM 4 S/F 0261.3 0251.8 1.4 28.3 6.9
16 2840 BEIJ 3 S 0353.0 0354.6 i1.0 18.5 7.8
16 9375 URUM 3 S 0354.3 0354.9 1.1 268.0 6.4
16 9375 URUM 4 S/F 0368.0 03538.4 0.7 22.8 5.5
17 2840 BEIJ 20 GRF 0201.0 0227.0 43.0 37.4 15.0
17 9375 URUM 3 S 0326.2 0325.7 2.5 28.8 7.3
17 9376 URUM 3 S 0333.5 0333.8 1.2 17.3 4.4
17 9376 URUM 4 S/F 0409.7 0411.4 8.0 46.1 10.6
17 2840 BEIJ 1 8 0410.0 0412.6 4.0 4.4 1.8
17 2840 BEIJ 1 S 0418.0 0419.% 4.0 3.7 1.5
17 2840 BEIJ 65 S 0427.0  0427.5 4.0 15.6 6.3
17 9375 URUM 3 S 060T7.3 0608.7 6.0 26.5 6.8
17 2840 BEIJ 1§ 0631.0 0633.7 5.0 2.9 1.2
17 2840 BEIJ 1 S 06842.0 0845.8 8.0 6.6 2.7
17 2840 BEIJ 15 0653.0 0855.5 11.0 8.1 3.2
17 9375 URUM 3 S 0720.7 0722.2 3.5 20.7 5.3
18 2840 BEIJ 5 8§ 0125.0 0128.6 7.0 14.7 6.2
i8 2840 BEIJ 15 0247.0 0248.0 3.0 4.7 2.0
18 2840 BEIJ 20 GRF 0540.0 0802.1 54.0 8.5 3.6
18 9375 URUM 4 S/F 0950.7 0951.2 1.8 49.0 11.9
19 2840 BEIJ 55 0047.0 0048.2 3.0 25.1 11.3
19 2840 BEIl 358 0209.0 0216.8 12.0 27.5 12.4
19 9376 URUM 3 S 0335.3 0337.2 6.0 36.8 9.3
19 9376 URUM 4 S/F 0454.7 0454.9 3.0 40.2 10.5
19 28B40 BEIJ 65 S 0455.0 0458.4 5.0 37.4 16.8
19 9375 URUM 3 S 0552.7 0556.7 7.0 13.0 3.4
19 2840 BEIJ 45 C 0620.0 0624.2 10.0 81.3 27.8
19 9375 URUM 46 C 0620.7 0622.2 7.0 162.0 38.6

%)
.
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SOLAR RADIO EMISSION OUTSTANDING OC CURRENCES

DECEMBER 1990

Time of
Start Maximum Duration Flux Density
Day Freq Sta Type (UT) (uT) (Min) Peaak Rel Mean

18 2840 BEIJ 45 C 0148.0 0152.0 13.0 27.2 12.0
18 2840 YUNN 4 S/F 0249.5 0251.4 6.5 44.9

18 9375 URUM 3 S 0254.4 0254.9 1.0 55.8 15.5
18 9375 URUM 4 S/F 0750.2 0750.3 0.7 22.3 6.2
18 9375 URUM 4 S/F 0825.9 0826.9 2.4 15.6 4.3
19 2840 BEIJ 45 C 0406.0 0416.0 42.0 18.1 7.1
19 2840 YUEN 3 S 0512.4 0516.3 6.9 29.7

19 2840 YUNN 46 C 0525.0 0529.8 11.9 27.9

19 9375 URUM 3s 0616.9 0617.4 2.0 22.3 5.9
19 9375 URUM 3 S 0835.2 0835.8 0.7 18.9 5.0
20 9375 URUM 3 S 0361.9 0352.4 1.0 13.1 3.5
20 9375 URUM 4 S/F 0407.4 0409.8 11.5 43.7 11.8
20 9375 URUM 4 S/F 0504.1 0506.1 15.8 109.4 29.5
20 2840 BEIJ 45 C 0703.0 0715.6 45.0 114.0 52.3
20 9375 URUM 23 GRF 0703.9 (0716.6 46.0 131.2 35.4
20 2840 YUNR 46 C 0704.6 0T16.4 39.4 123.0

24 2840 BEIJ 1S 0144.0 0147.7 10.0 12.1 5.8
25 2840 YUNN 3 S 0927.5 0928.0 1.0 19.8

26 2840 BEIJ 20 GRF 0556.0 0601.8 28.0 10.8 4.8
27 2840 BEIJ 1S 0044.0 0045.0 3.0 16.6 8.0
28 2840 BEIJ 55 0731.0 0733.1 9.0 26.2 12.2
28 2840 YUNN 4 S/F 0732.2 0733.5 3.8 27.2

30 2840 BEIJ 45 C 0457.0 0459.6 8.0 10.8 5.2
30 2840 YUNN 3 S 0921.0 0923.0 3.0 11.7

38



INTERVALS OF SOLAR RADIO EMISSION PATROL OBSERVATION

NOVEMBER 1990

BEIJ PURP URUNM YUNN
Day From To From To From To Form To
2840 2700 9375 2840
1 0068 0757 0208 10086 0225 0800
2 0054 0802 0210 1000 0120 0800
3 0028 0620 0200 0955 0015 0800
4 0043 0610 0220 0950 0200 0720
5 0050 0750 0159 1000 0020 0650
6 0100 0839 0218 1000 0140 0910
T 0212 0809 0208 1000 0010 0900
8 01068 0749 0210 0945 0145 0840
9 0050 0750 0155 1006
10 0058 0715 0205 0910 0200 0810
11 0030 0550 0156 1010 0230 0800
12 0035 0745 0159 0930 0045 1000
13 0045 0746 0200 1007 0145 0940
14 0048 0746 0210 1000 0114 0900
15 0045 0740 0225 1000 0036 090%
16 0051 0745 0159 1000 0010 0905
17 0047 0719 0200 0955 0100 0850
18 0048 0813 0255 1019 0042 0950
19 0048 0746 0205 1000 0045 0950
20 0044 0745 0230 1020 0010 0950
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¢r

NOV 1990
Day 1 2
1 422 429

2 427 432

3 431 429

4 429 424

5 428 434

6 450 445

7 445 448

8 448 450

9 453 461

10 453 454
11 451 451
12 448 451
13 442 439
14 449 443
15 446 440
16 438 436
17 448 447
18 44T 449
19 450 451
20 461 464
21 450 455
22 443 441
23 445 440
24 441 439
25 432 438
26 454 439
27 434 443
28 454 447
20 446 446
30 454 453
U.T.=(1

L.T.={1

3 4 5 6 7
434 426 426 421 427
424 434 436 438 430
430 436 436 435 433
432 438 435 433 433
428 433 431 448 444
450 447 450 444 446
449 448 447 451 445
450 444 447 449 452
464 458 452 453 463
453 452 446 447 452
465 451 458 461 459
453 439 450 443 442
441 447 442 434 443
443 439 437 434 450
442 437 444 436 446
425 434 439 447 447
448 445 440 441 452
448 450 448 451 454
452 457 449 453 451
483 463 474 463 456
453 459 470 467 453
450 441 449 447 453
439 451 444 444 452
440 435 446 426 435
453 440 439 436 439
443 441 444 442 433
449 440 443 441 443
455 460 451 463 443
433 443 445 449 446
454 453 455 449 459

MONTHLY MEAN DAILY

(1-12) -0.36 -0.38

(13-24) 0.28 -0.22

COSMIC RAY NEUTRON INTENSITY

Real Counts: 256 Tines (Tabulated Counts Plus 1500)

8 9
419 419
421 430
434 432
433 4N
437 440
453 450
448 462
455 456
461 457
459 449
453 460
448 437
444 491
436 433
432 424
452 441
437 441
450 447
442 460
464 466
446 446
449 445
446 443
443 433
444 432
437 439
438 436
453 442
440 448
456 448
VARIATION
1.12
~1.12 -1,

U.T. Hours at End of Interval

0.

10

423
428
427
431
456
447
449
458
446
455
447
441
426
424
4926
450
435
448
454
471
449
457
442
441
434
427
429
450
444
458

FOR 30 COMPLETE DAYS

05
05

11

415
aan
428
432
453
452
458
444
455
452
442
442
445
432
436
448
430
449
456
471
456
447
440
434
440
432
439
450
444
460

1.45
-0.85

12 13 14 15 16 17 18 19 20 21
423 424 426 416 419 425 431 430 427 430
427 435 426 441 433 42T 435 428 431 422
433 432 428 431 431 428 425 425 425 416
429 436 437 434 425 434 432 431 442 435
446 446 444 442 449 441 441 439 439 433
458 444 453 443 438 435 444 443 4490 444
455 464 450 447 450 445 454 441 444 434
450 451 463 455 456 451 460 450 455 456
447 447 452 454 460 440 451 458 457 448
446 447 456 448 450 449 441 445 458 454
452 448 454 437 453 440 441 446 440 446
427 435 438 430 431 443 431 434 439 438
431 432 437 435 437 440 446 451 441 447
429 433 437 430 443 439 441 446 445 439
427 430 440 431 431 438 424 430 428 440
453 462 445 450 445 435 452 444 453 446
443 445 429 441 428 439 443 434 434 440
442 441 44T 448 447 445 452 450 441 450
443 458 451 437 452 449 450 456 448 456
469 468 455 457 455 460 460 463 461 462
440 443 446 4456 457 454 445 445 462 458
440 443 442 452 449 450 453 443 443 447
444 453 454 450 446 438 447 449 437 438
435 426 436 438 428 441 439 449 437 437
443 446 438 456 440 446 446 449 451 456
435 444 444 452 452 451 456 448 445 449
444 443 4494 436 446 445 443 466 451 468
450 442 447 448 441 445 446 430 445 447
450 459 443 444 440 457 447 449 454 456
457 461 461 469 466 474 464 452 465 465

DEVIATIOES FRON AVERAGE:444.317
0.56 1.72 0.02 -2.06 -1.85 -0.88 -2.05
0.35 =-0.18 0.28 0.88 0.55 2.12 1.62

HARMONIC CONPONENTS (CRDER, COS, SIN, AMPLITUDE, MAX.-HR)
1.04 0.05 1.04 0.19) (2 -0.23 0.02 0.23 5.82) (3 -0.28 -0.68 0.73 6.51) (4 0.39 -0.09 0.40 5.79)

-0.57 0.88 1.04 8.19) (2 0.14 0.19 0.23 1.82) (3 -0.28 -0.68 0.73 5.51) (4 -0.12 0.38 0.40 1.79)

22

418
422
421
432
421
441
439
445
457
463
439
445
455
441
437
447
437
451
452
466
449
455
450
438
453
445
455
441
455
476

23

429
433
424
430
432
439
439
458
451
459
451
438
446
449
446
447
446
450
462
456
454
452
443
437
452
447
4156
437
4568
472

24 HKean

425 424.3
437 429.9
427 429.0
442 432.1
437 439.3
447 446.0
448 448.3
451 452.3
455 454.2
468 451.9
448 449.7
452 440.6
453 1411.0
438 438.8
435 435.3
444 445.0
436 440.0
448 448.0
463 452.2
456 482.7
444 451.9
443 447.3
460 445.3
436 437.1
461 443.9
439 443.3
449 445.0
441 447.0
458 448.0
469 460.4

24
24
24
24
24
24
24
24
24
24
24
24
4
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

BONTHLY NMEAN=444.317
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NOV 1980
Day 1 2
1 59 57
2 51 61
3 59 68
4 61 56
5 64 T1
6 75 T1
7 65 61
8 57 61
9 57 58
10 83 62
11 75 79
12 86 78
13 67 91
14 88 83
15 76 73
16 B0 62
17 TS5 T4
18 79 82
19 77 76
20 83 82
21 59 78
22 T8 76
23 72 82
24 80 69
26 81 92
26 T4 77
27 78 B8
28 85 T1
29 79 82
30 88 91

-
-

=(1

=(1

3 4 5 6 7 8 9 10 11 12 13 14 15
56 61 62 68 60 63 51 56 57 47 59 45 59
71 72 76 61 57 75 70 656 57 80 61 82 68
74 62 69 68 58 61 75 69 73 81 T2 TR 86
64 59 €63 75 82 81 81 T4 76 79 T1 77 83
73 74 63 TO 82 74 80 76 B85 96 T7T 66 T2
67 71 80 84 70 71 66 73 80 8 8 67 62
s9 78 T1 72 66 75 59 66 78 81 T4 57 79
55 52 59 74 T8 71 69 56 76 64 T2 73 68
76 67T 69 T 75 67T 68 T2 74 66 65 60 66
79 76 87 70 94 ¥8 V7T B9 82 86 81 67 69
80 B8O 87 97 86 79 92 yvT 70 I8 TV 76 69
67 83 80 85 72 67 75 B8O 79 TO0 67 58 61
89 76 85 69 73 64 TO0 63 T2 Tl 7S S8 64
81 74 80 T3 80 B1 V8 B85 TO 69 58 72 Ti
88 69 7B 88 82 81 76 78 94 T9 63 67 78
S8 83 75 76 88 81 78 71 83 76 82 TS 77
g0 80 77T B8 B85 90 V7T 78 T2 VS TO 66 74
87T 70 79 85 B8Y 87 80 T3 67 T3 T2 62 66
85 73 90 87T 72 68 &7 64 T3 60 78 69 58
79 74 82 BT B89 66 T4 60 TO 53 68 65 76
85 82 84 92 89 78 ¥9 T8 T4 61 T2 T1 T1
T2 91 82 94 100 78 96 T8 90 V6 T4 YT 11
84 g1 79 8T T7T T3 81 65 79 T1 T8 V3 67
76 94 93 85 88 82 TT 76 66 64 T 84 890
91 76 76 B2 T4 68 61 68 75 66 B84 85 T9
g8 90 86 85 B89 T8 7T 61 80 T6 79 87 89
84 90 85 106 89 86 86 84 89 VI 89 82 81
94 107 106 102 100 88 83 93 79 T6 80 T5 81
72 79 83 97 95 B8 BT 98 107 92 100 89 80
84 99 91 97 92 107 90 97 91 94 110 94 107
MONTHLY MEAN DATLY VARIATIOE FOR 30 COMPLETE DAYS DEVIATIONS

(1-12) -1.77 -1.03 1.83 2.67 4.47 T7.57 6.20 2.27
{(13-24) 0.57 ~2.87 -1.03 -3.40 -4.63 -3.93 -3.40 -0.93

HARMONIC COMPONENTS

COSMIC RAY MESON INTENSITY
VERTICAL COMPONENT
Real Counts: 128 Times (Tabulated Counts Plus 3000)

U.T. Hours at End of Interval

16 17 18 19 20 21 22 23 24
§5 62 64 57 78 63 60 61 55
64 55 61 TS5 73 62 66 T0 7S5
76 63 73 64 T3 65 67 68 66
83 84 79 75 68 65 68 68 65
73 69 77 62 58 S5 T4 60 68
75 60 69 64 53 T4 56 71 64
72 66 55 65 59 67 57 64 56
70 60 59 50 50 57 45 45 53
71 57 64 64 B84 69 62 T4 73
56 68 76 T0 79 67 85 93 74
8 67 69 65 70 v 75 91 90
§9 81 62 YT 79 84 86 81 86
71 55 73 79 64 86 88 84 78
80 79 86 70 85 67 93 73 84
68 51 75 68 67 76 63 68 70
78 T9 6T T2 7T T2 YO 73 81
60 83 60 68 64 61 65 T8 TS5
74 75 71 8 75 70 T1 81 76
66 56 655 653 72 59 60 60 58
51 52 652 54 €3 54 659 58 €38
70 93 64 76 82 T8 T9 T4 83
66 63 74 686 68 63 T5 67 73
66 82 79 T3 69 82 80 73 77
74 68 7% 81 87 84 BE 68 66
1 76 82 76 89 85 75 85 69
94 95 85 81 72 83 T3 84 69
70 69 81 87 84 V4 80 87T 90
67 80 79 89 88 T1 83 TT 86
86 72 73 86 76 94 104 96 83
96 79 82 83 103 101 99 98 110
MONTHLY MEAR=
FROM AVERAGE: 74.767
1.23 -1.13 3.47 -0.63
-3.10 =-1.23 =-0.43 -0.72

(ORDER, COS, SIN, AMPLITUDE, MAX.-BR)

0.12 3.69 3.869 5.88) (2 -0.82 -0.13 0.83 6.30) (3 -0.99 -1.09 1.47 5.06) (4 0.58 -0.40 0.70 5.43)
-3.25 -1.74 3.69 13.88) (2 0.30 0.78 0.83 2.30) (3 -0.99 -1,09 1.47 5.06) (4 0.05 0.70 0.70 1.43)
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SUDDEN IONOSPHERIC DISTURBANCES (D REGION)
NOVEMBER 1990

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

01 LINT 0324 0336 0428 1- -

1 - 4 - 3.1
02 YUNE 0807 0809 0829 2- - 3.1
03 YUNN 0802 0805 0830 2+ - 6.0
04 LIST 0303 0308 033¢ i- -0.2 -1 - 0.8
04 LINT 0509 0519 0540 1- =- 0.7 -2 - 2.0
04 YUN§ 0733 0735 0810 1+ - 2.1
05 LINT 0033 0040 00570 2+ -56.1 -4 - 2.9
05 YUNE 0700 0707 0722 i - 1.3
06 YUNN 0208 0210 0245 1 - 1.9
06 LINT 0159 0211 02300 1- -0.3 -1 - 0.8
08 YUNN 0347 0329 0349 1 - 2.0
06 LINT 0434 0438 0600 1- ~-0.56 -2 - 0.8
07 LINT 0311 0331 0400 i~ -0.7 =2 0
07 LINT 0450 0500 0528 1i- -0.4 -4 + 0.3
08 LINT 2356 0012 0110D 3+ - 8.5  -13 - 0.8,+ 4.9
08 LINT 0259 0330 0450 2- ~-3.2 -15 -7
08 LINT 0400 0406 0420 1- - 0.3 0 - 0.2
08 LINT 0548 0551 0810 1- =-0.9 -4 - 1.9
09 LINT 0153 0158 02150 1- =-0.5 -1 0
09 LINT 0248 0256 0330 2- ~-3.3 -11 - 9.5
09 LINT 0337 0340 0400 t- -1 -5 - 2.4
11  YUNN 0422 0431 0437 3 - T.1
11 LIRT 0422 0437 0640 3+ =~ 8.2  -47 - 1.8,+ 7.2
11 YUNN 05561 0556 0606 1 - 1.2
12 LINT 0009 0015 0028 2- - 3.5 -4 - 2.2,+0.7
12 LIET 0147 0156 02200 1+ - 2.2 0 - 0.9
12 LINT 0540 0632 07500 2 - 4.7  -23 - 0.8
13 LINT 0200 0208 02300 1- =-0.6 -2 - 1.0
13 YUNN 0313 0316 0323 1+ - 2.2
13 LINT 0311 0325 0412 1+ - 2.4 -9 - 3.2
13 YUEN 0323 0327 034t 1+ - 2.3
13 YUNN 0444 0446 0458 2- - 4.0
13 LINT 0444 0447 0600 2+ =~5.3  -26 - 1.9,+ 1.5
13 YUNN 0848 0847 0852 1+ - 2.4
13 YUNM 0933 0936 0943 3+ -86.5
14 LINT 0106 0116 0130D 1~ -0.8 -5 -2
14 LINT 0130 0142 02100 1~ - 0.5 -4 + 0.5
14 LINT 0400 0408 0430 1- ~-0.5 -1 - 0.9
45 LINT 0253 0256 0320 1- ~-0.9 -4 - 1.8
45 YUNN 0526 0530 0855 1+ - 2.2
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SUDDEN IONOSPHERIC DISTURBANCES (D REGION)
NOVEMBER 1990

Start Max End SFA

Day Sta (UT)  (UT) (UT) Imp LF VLF LF

15 LINT 0526 0531 0610 1+ - 2.4 -13 0

15 LINT 0806 0829 09156 1+ =~ 2.2 0 - 2.3,+ 0.7

16 LIET 0025 0032 0103 2- =-3.1 -3 - 3.8

16 YUNN 0206 0209 0210 2- - 3.4

16 LINT 0203 0226 0340 3 -7.3 -20 -10.2,+ 3.7

16 LINT 0357 0400 0420 1- =- 0.7 -2 -1.4

17  YUNK 0218 0227 0247 2- - 3.4

17 LINT 0214 0239 0350 2 - 4.5 -18 -11

17 LINT 0411 0415 0450 1 -1.3 -4 -3.8

17 LIBT 0468 0504 0520 1- =-0.5 -2 -1.2

17 LINT 0541 08547 0640D 2 - 4.3  -17 - 2.9,+ 1.9

17 YUNN 0543 0548 0558 2- - 3.7

18 LINT 0010 0022 0120 3+ -13.5 0 +11.3

18 YUNN 0110 0117 0134 2 - 4.7

18 LIET 0120 0133 0150 1- =-0.5 -4 -0.2

18 LINT 0200 0206 0222 1- ~-0.3 -2 - 0.4

18 LINT 0530 0538 0558 1- - 0.5 -4 - 1.5

18 LINT 0601 0605 0820 1- -0.5 - 2 -1.3

18  YUNN 0916 0920 1001 3+ ~-15.1

19 YUNN 0114 0118 0128 2- - 3.5

19 LINT 0203 0206 02140 1- =- 0.4 =~ 1 0

19  YUNN 0217 0219 0251 1 - 1.5

19 LINT 0216 0219 0246 t =-1.§ -7 - 1.7

19 YUNN 0340 0342 0402 1- - 1.0

19 LINT 0338 0343 0410 1- -0.9 -5§ - 1.8

19 LINT 0463 0456 0510 1- - 0.3 0 - 0.8

19 YUNN 0547 0549 0569 1- - 1.0

19 YUNN 0623 0625 0647 1 - 2.0

19 LINT 0622 0626 0845 1+ -2.2 ~-7 -1.7

19 YUNN 0647 0649 0706 1- =~ 1.0

19 YUNN 0942 0947 0957 2+ - 5.6

20 LIET 0032 0037 0110D 2+ - 6.6 - 4.1,+ 4.8

20 YUNN 0050 0052 0112 2- - 3.4

20 LINT 0049 0059 0140U 2- - 3.1 + 7

20 LINT 0202 0207 02280 i- - 0.5 =~ 2 0

20 LINT 0242 0246 0256 1- - 0.2 - 1 0

20 LINT 0453 0506 0550 1 - 1.4 -9 - 1.2

20 YUNY 0504 0512 0527 1 1.7

20  YUNS 0941 0944 1024 3+ -13.7

21 YUNE 0157 0201 0211 1 - 1.4

21 LINT 0243 0249 02830 1 -1.2 - ¢ - 3.3
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SUDDEN IONOSPHERIC DISTURBANCES (D REGION)

NOVEMBER 1990
Start Max End SPA SFA
Day Sta (UT) (uT) (UT) Imp LF VLF LF

29 LINT 0740 0810 0900 2 - 4.3 0 -T.3
29 YUNN 1017 1020 1045 2+ - 5.2

30 LINT 0400 0412 0444 i- - 0.8 - 4 - 0.8
30 YUNE 0550 05556 0620 2- -3.7T

30 LINT 06549 05856 0630 1+ - 2.3 -11 - 3.3
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SUDDEN IONOSPHERIC DISTURBANCES (D REGION)

DECEMBER 1990

Start Max  End SPA SFA

Day sSta (UT) () (UT) 1Imp LF VLF LF

01 LINT 0044 0110 0288 3+ - 8.7 -16 - 5.3,+ 8.7
01 YUNN 0159 0202 0217 2- - 3.8

01 LINT 0550 0608 0700 it - 1.5 - 1.5,+ 1.0
03 LINT 0331 0336 0352 1- =-0.2 - 4 -0.4
04 YUNN 0028 0031 0038 2 - 4.4

04 YURN 0038 0041 0056 2- - 3.9

04 YUEN 0156 0157 0207 1+ - 2.6

04 LINT 0169 0207 0400 3+ - 9.7 -44 - 5.9,+ 8.7
04 LINT 0734 0739 07460 i- - 0.6 -10 +2.4
05 LINT 0537 054f1 0558 1- - 0.6 - 0.2
05 LINT 0723 0732 08020 3 - 7.7 -33 - 0.8

06 YUNN 0036 0046 0051 2 - 4.6

06 LINT 0253 0305 0320 1- -0.5 -5 - 0.7

06 LINT 0630 0639 0720 1 =-2.0 -7 - 1.7

07 YUNN 0084 0085 011t 1 - 1.8

07 LIET 0429 04356 0501 1- - 0.6 ~- 6§ - 1.9

07 LINT 0729 0734 073 1- -0.7 -8 - 4.8

07 YUEK 0733 0735 0805 1- - 0.9

08 LINT 0644 0650 OTOOU 1+ - 3.0 -16 0

09 LINT 0122 0147 02300 1- -0.5 -6 + 0.5

09 LINT 0313 0326 0350 1 -1.3 -8 - 2.8

09 YURN 0341 0344 0354 2- - 3.7

09 LINT 0354 0400 0437 1- -0.6 -3 - 1.1

09 LINT 0504 0513 0640 1- - 0.3 - 1.

09 YUNN 0539 0541 0548 2 - 3.1

09 LINT 0620 0629 0650 1- -0.86 -3 o

08 YUNY 0807 0809 0821 2- - 4.0

09 LINT 0817 0825 0826 2- - 3.3  -40 -6 ,+14.8
09 YUNN 0821 0826 0848 3+ -14.7

10 LIET 0020 0029 00400 - -0.9 -3 -1

10 LINT 0050 0088 01080 1- - 0.7 -7 + 0.7

10 LINT 0122 0134 01360 1- =-0.6 -8 - 0.3,+0.5
10 LINT 0200 0212 0222 1- =-0.6 ~-5 0

10 LINT 0420 0426 0452V -5

10 YUNN 0421 0426 0431 1 - 1.3

10 LINT 0657 0702 0718 i- -0.9 -4 0

10 LINT 0727 0734 0744D 1 ~-1.2 -6

10 LINT 0744 0759 08200 3+ -10.6 =40 0

11 LINT 0156 0200 0230 1i- -0.7 -4 - 2.6
11 LINT 0258 0308 03080 1 -1t.4 -9 Y
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SUDDEN IONOSPHERIC DISTURBANCES (D REGION)
DECEMBER 1990

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

41 LINT 0310 03t5 0350 1- =-0.3 -7 - 0.8
11 YUNS 0302 0313 0343 1+ - 2.7
11 YUNN 0803 050B 0538 2- - 3.4
4y LINT 0B01 0511 0610 2- ~- 3.6 ~-26 -10.1
11 LINT 0620 0626 063¢ 1- =-0.3 -2 -0.6
41 LINT 0708 0713 0727 1- ~-0.8 ~- 5 - 1.0
12 LINT 0159 0211 0240 1- =-0.8 -4 - 1.7
12 LINT 0254 0304 0318D 1- =-0.8 -6 - 2.3
12 YUNN 0318 0319 0325 1 - 1.3
12 YUNN 0325 0329 0337 2 - 4.7
12 YUNN 0337 0343 0457 1 -~ 1.8
12 LINT 0318 0350 0540V 3+ - 8.3 - 3.5,+410.1
12 YUNN 0457 0458 0508 1 - 1.5
12 YUEN 0531 0532 0647 1  ~ 1.5
12 YUNN 0629 0634 0702 1+ - 2.2
12 YUNE 0702 0708 0750 1+ - 2.8
12 LINT 0700 0710 070D 2 - 4.2  -25 +3.3
12 YuNN 0750 0BOO 0816 2- - 3.2
12 LINT 0754 0804 0850U 2- - 3.1  -36 - 6.0,+12.9
13 LINT 0112 0134 0300 2+ - 6.8 -21 + 8.4
13 YUNN 0412 0416 0438 1+ - 2.8
13 LINT 0411 0418 04400 1 - 1.2  -12 - 5.7
14 LINT 0143 0152 02000 1- - 0.6 -3 +1.5
14 LINT 0200 0208 0232 1- -0.9 ~-6 - 1.7
14 LINT 0316 0326 03440 1- - 0.7 -3 - 1.9
1S LINT 0050 0116 01350 3 - 7.1  -17
15 YUNN 0204 0209 0238 2- - 3.7
15 LINT 0202 0220 0348 2- =~ 3.8 -16 - 0.8,+3
15 LIET 0352 0356 0411 1- =-0.3 -2 0
15 LINT 0414 0419 0446 1- -0.3 -2 0
15 YUNE 0541 0545 0600 2 - 4.1
16 LINT O0B41 0548 0724 2+ - 5.2  -35 - 3.8,+ 4.4
16 LINT 0208 0218 03000 1+ - 2.3 -7 - 0.9,+ 0.5
16  YUNN 0445 0448 0451 1 - 1.8
16 LINT 0444 0449 05300 1+ - 2.5 12 - 2.4.4 0.5
16 LINT 0532 0544 0557 1- =~ 0.5 - § ‘1.4
17 LINT 0317 0326 03310 1 - 1.6 -6 -3
17  YUNE 0320 0325 03290 1+ - 2.1 '
17  YUNX 0337 0340 0350 1 - 1.9
17
LINT 0335 0347 0451 1+ -3.0 -18 - 32.1,4 9§
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SUDDEN IONOSPHERIC DISTURBANCES (D REGION)

DECEMBER 1990

Start

Max

Day Sta (UT) (UT) (UT) Imp LF YLF LF

17 YUERN 0637 0639 0649 2- - 3.4

17 LIET 0637 0647 07300 2 - 4.1 -25 0

18 LINT 0012 0026 0044U 1 - 1.7 -4 + 0.9
18 LINT 0150 0158 0220 1- ~29

18 LIST 0254 0268 03200 1~ -12

18 YUNN 0508 0509 0515 1 - 1.5

18 YUNN 0515 0519 0539 2- - 3.4

18 LINT 0513 0523 0856 2~ - 3.3 -5 - 5.1

19 LINT 0102 0200 04040 3- =~ 6.1 -32 -12.5,+ 4.1
19 YUNE 0404 0438 0511 2 - 4.9

19 LINT 0405 0446 08100 3 - 7.2 -26 - 5.8,+12.8
20 LINT 0056 0118 01300 1 -1.8 -21

20 YUNN 0114 0118 03123 2- - 3.9

20 LINT 0353 0358 0404D 1- - 0.5 -5 - 0.9

20 LINT 0404 0410 0430 1- - 0.4 -2 - 1.1

20 YUNE 0507 0508 0513 1 - 1.7

20 LINT 0507 0513 0540 1 - 1.7 -8 -5

20 YUNN 0708 0719 0724 3 -7.9

20 LINT 0708 0730 0746D 3+ =-10.9 -51 -10.8,+ 5.7
21 YUNN 0151 0159 0219 3 - 7.4

21 LINT 01568 0212 0300U 1+ - 2.7 -9 - 3.8

21  YUNN 0323 0330 0340 2 - 4.5

21 LINT 0319 0338 0500 3- - 6.8 -35 -15.3,+12.7
22 LINT 0018 0030 0050U i- - 0.8 -2 - 1.5

22 LINT 0150 0208 0259D 2 - 5.0 -11 - 7.4,+ 1.9
22 LINT 0316 0340 0510 2 - 5.0 -28 - 0.8,+ 3.4
22 YUNN 06833 0636 0646 2- - 3.5

722 LINT 0633 0640 0718 1+ =~ 2.6 -11 - 3.1

23 LINT 0037 0044 Q100U 2 - 4.1 -5 - 4.1

93 YUNN 0108 0126 0205 2 - 5.0

23 LINT 0118 0129 0148 1- - 0.8 -5 - 0.8,+0.5
23 YUNN 0308 0308 0318 1 - 1.4

24 LINT 0055 0110 0141U 2 - 4.9 -20 - 9.8
24 LINT 02565 0306 0330 1 - 1.2 -7 - 4.6
24 LINT 0417 0420 0440 1- - 0.4 - 1.7
24 LINT 0600 0615 0645 1+ - 2.9 - 7.2
24 LINT 0748 0753 0808 1- -0.5 -4 - 1.5
25 LINT 0056 0106 0132 1 - 1.6

25 LINT 0134 013% 0152 . 1- - 0.8 -4 0

25 LINT 0156 0210 0232 2- - 3.4 -9 -10.4

o
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SUDDEN IONOSPHERIC DISTURBANCES (D REGION)
DECEMBER 1990

Start  Max End SFA

pay Sta (UT) (ut) (UT) Imp LF VLF LF ,

25 LINT 0240 0300 0328 1- - 0.6 -3 + 3.5

26 LINT 0128 0140 Q200U 1- - 0.7 - 0.9

26 YURN 0210 0222 0235 3 -7.1

28 LINT 0203 0232 0434 3 - 7.5 -33 - 1.4,+ 4.7

26 YUN¥ 0706 0712 o727 1 -1.9

28 LIRT ~ 0707 0722 0810 1 -1.1 -9 - 0.7

27 LINT 0119 0128 0140 1- - 0.5 - 1.9

27 YUNN 0143 0148 0151 1 -1.9

28 YUNR 0832 0835 0900 2+ - 5.5

29 YUNN Q0b1 0052 0100 1+ - 2.3

29 LINT 0818 0833 0810 2- -3.3 + 2.4

30 YUNN 0900 0911 0927 3+ -11.8

31 YUNN 0102 0103 0110 1+ - 2.4

31 YURN 0110 0118 0145 3 - 7.8
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GEOMAGNETIC ACTIVITY INDICES K AND Ag

NOVEMBER 1990
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GEOMAGNETIC ACTIVITY INDICES K AND Ay

DECEMBER 1990
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T

SEPTEMBER-DECEMBER 1990

MAGNETIC STORMS

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 HnT 2ZnT
SEPTEMBER 1990
11 0535 1124 5SC 0.6 27 m 11 3 B 9.7 121 68
OCTOBER 1990
0o 10 10 21 GC ms 10 3 6 10.2 196 40
29 2012 3011 SC 0.6 12 m 30 1 § 7.7 113 14
KOVEMBER 1990
15 22 16 23 GC m 16 4 5 8.7 140 39
26 2332 2821 SC 1.8 25 ms 27 7 7 10.4 195 31

DECEMBER 1990

Not Availabie
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5 — -+ =k ALK PRV Shiges S AR

IRk
( KEXXE ABEDTARIS )

1. 45 22 KPR ANTE A 0 8 ShAIE
A BHEFE 82 KMAFHT 198649 A, BRORTRASTRESR/MY
123, LKL, £RAZHSAA, £19864 1 A 28 AMBBINB/HRTH (N33),
ARE2RBRTHEANRTT. exd—MEnLANE, #2 ARTHROASTRE (U
FRARBTE ) 4 1989 42 7 35T 158.1, XR 1755 SFLUEM 22 KMAS. HER
3 fr iy 9 BT HOK PH AL

F1PAUTREFERAT MOMBRERANLIEESE (BXRERX ) HBEXES
BELEH: (1) $ 2 AREE/NMI 123 2 2 MRAMETFRRE— (2) B
2 ARTEMEAAENKTFH 198, BEH A (3) B2 ANLARRREAMNS
B (4) B2 RABRFRONETELRRE—IFHOTN. BAUFHI18A.

F2HFBTRESIKEA ($20 21 # 22 A) 2EN%EHE. BEMKHE
BFEHMNHR. B2 Tm, erEELAdENRENEA. B 22 ANEIXEES 20
21 Az, ERED, WX AN X HREBEREFEHPRRETH21 8, B2
BaY 1.7 4%,
B. HEentBAEIE S B2 B EABMEE I RKRESIKFESR, Hhagaont
BrR 198943 A, BEHTEMEHE ARS3I9S ( SESC 4% ) =4, ARS9S iH
mHE, MBI UAXEHXHRARR, AP MBERE. HPIACHH X HER
BX Mis, HFafid s/ wt, 3 A 10 M X4SBRMRSIET 192 FRB AN MR
B. BIRRE, REEKXMEEAB/ABN ARSI HIENNESREEXHAR /N ENE
WX AR47I1 (1986428 ) MESHHABERAER.
2. B2 RAREREHRE

ABRAR, KRESHROENARERABRE LR L THRNR, MARSNERN
R, ERELELENMEZERTREMNKAFE MY, BERTFRAT 100 8 LHE
MK, BE 22 KEABERT 1996-1997 4, #—HFMHF 2 B HOKETL
it 1989 5F 11 A B 22 FIEWR, ETHBEIA 200 M X & X HREXE. 80 kKM

g;a#; M 1990 FF 1 A EH 22 MGH, ETMBEIK L 3000 4% 5h K 19K 25 40000 4

FLEBIRRESLRBERTATMARS X%,

WEIRLA 1I9IFE 1 EnA
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CSGD NOVEMBER-DECEMBER 1990

OUTLINE AND OUTLOOK OF THE SOLAR
ACTIVITY IN SOLAR CYCLE 22
J. L. Wang

( Center of Solar Activity Prediction
Beijing Astronomical Observatory )

1. Characteristics of the First Half of Cycle 22

A. General Property  Solar Cycle 22 started with a smoothed monthly sunspot number of
12.3 at September 1986. Actually, the sunspot group observed on 28 January 1986, about eight
months before the end of the cycle 21, at high latitude {(N33) might be the first observed one which
belonged to the new cycle. The smoothed monthly sunspot number (hereafter sunspot number)
reached 159 in July 1989 after a short ascending phase, implying a third highest cycle. Of the
recorded 20 cycles, cycles 19 and 21 are the first and second highest ones, respectively.

In Table 1 parameters for cycles with a maximum sunspot number greater than 140 are given.
In the table, Cyc.No indicates the cycle number, St.Min the beginning minimum of sunspot number
of cycles, SSN24 the sunspot mumber of the 24th month after the beginning minimum, V24 the
average rate of sunspot number for the first 24 months of the cycle, PA the ascending length of
cycles in months, Max SSN the maximum sunspot number of cycles, P0.9 the time length by
which the sunspot number goes down to 90% of the peak sunspot number of the cycle, and PD
the descending length of the cycle in months. Also in Table 1 the average parameters for cycles 8
to 21 are shown.

Table 1
Parameters of High Solar Cycles
Cyc. No. | St. Min | SSN24 V24 PA Max SSN P0.9 PD
(Month)~! | (Months) (Months) | (Months)

8 7.3 69.4. 2.6 40 146.9 5 76

i1 5.2 88.9 3.5 41 140.5 8 100

18 7.7 67.5 2.5 39 151.8 13 83

19 3.4 120.7 4.9 47 201.3 8 79

21 12.2 91.7 3.3 42 164.5 11 81
Average 7.61 87.6 34 41.8 161 9 83.8
8-21 5.67 ~ 59 ~ 2.2 47 ~ 110 16 ~ 83

22 12.3 121.2 4.5 347 1597 > 12 ?

One can conclude from Table 1 that {1} the beginning minimum of 12.3 of Cycle 22 is the
highest one of the recorded 22 minima, (2) the rate of the incru.?ase of sunspot num.ber of Cycle 22
is the secondly highest one, less than Cycle 19 only, (3) the time ler}gth with ‘:vhlch the sunspot
number of Cycle 22 reached its first peak is the shortest in contrast with other high cycles, (4) like
Cycle 18, Cycle 22 has a rather even top part.

In Table 2 solar activities including active regions, optical flares, X class bur.sts anc‘l proton
events of Cycle 20, 21 and 22 are given. T40 indicates the total 1}u1r.1ber of active reg;on‘i a,ndf
optical flares observed in the first 40 months of the cycle, and T38 indicates ‘the t(l;tia.lznum er o
X class bursts and proton events observed in the first 38 months of the cycle in Table 2.
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Table 2

Solar Activity in Cycles 20, 21 and 22°

Cycle | Active Optical X Class Proton
No. Region Flare Burst Event
Total Total Total Total
Number T40 | Number T40 Number T38 | Number T38
20 4732 994 58452 17717
21 4015 1325 53192 15775 172 42 60 18
22 ? 1174 ? 14051 ? 70 7 38

21, the number of active regions
the number of flares is less, but

Table 2 shows that comparing with Cycle 20 and C)lrcle
occurring in the ascending phase of Cycle 22 is the medium,
X class bursts and proton events are 0.7 times more.

B. High Activity in Some Periods Very high solar activities were observed in certain periods
in the ascending phase of Cycle 22, The period with the highest activity was March 1989. From
6 to 19 March Active Region 5395 produced, at least, 11 X class and 48 M class bursts. Of these
bursts the one on 6th March was classified as M15 and lasted more than 6 hours, and in particular
the one on 10th March (X4.5/3B) lasted even more than 7.5 hours and caused largest geomagnetic
storm recotded since 1932 and a series of geophysical phenomena.[ll. It was found that activities

produced in AR 5395 were quite different from that produced in AR 4711 which appeared in the
solar minimum between 21st and 22nd cycles?],

2, Qutlook of Cycle 22

As one can see in the figure given by Brownl®l that most of solar cycle’s predictions for Cycle
21 and Cyecle 22 could not give a result as good as expected. However, an estimate of solar activity
in the coming half of Cycle 22 is needed. The average length of high solar cycles is about 10.75
years. We may expect that Cycle 22 would end in 1996-1997. Before an obvious decrease of the
sunspot Cycle 22 might have a rather long and relatively plain top in its time profile.

In regard to activities in the second half of Cycle 22, we may use data given in Table 2 to make
predictions as follows: There will be about 3000 active regions and 40000 flares to be observed in
the period from Jan. 1990 to the end of Cycle 22, and 200 X class bursts and 70 proton events to
be observed in the period from Nov. 1989 to the end of Cycle 22. It is known that major flares

might have a delay peak in their occurrence ratel!l. That means that we may expect a high activity
of major flares within the near one or two years.

This work is supported by the Chinese Natural Science Fundation and the Key Program on
Sun-Earth System of Academia Sinica.
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( PTERFRLEXXE )

RM¥E 199148 1 A 31 BEHMKELE (2840 MHz, 2640 MHz ) MBI —1 i
KRR, HCRFEMAE 1 ( ZRRAHBENTS ). A 1TR ( LAXRE ), X
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Table 1. The funelamental parameters of the microwave
bursts at 2840 MHz and 2640 MHz

OB (FFIA 0 (R AR I (8] R R e ()R K B R kAR
(MHz} | (UT) : (UT) | (UT) | (sfu) |i##&(%)|(S.G.D)

19914 |} 4b3 | 2840 | o116 | 10043 | 180 821 202 | 47GB
TANE [ XXEB | 2620 | 0141 | 10045 | 160 808 189 | 47GB

H M | & %

RS ERI1991E2A20H
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SOLAR RADIO BURSTS OBSERVED
ON JANUARY 31, 1991

Wang Shulan  Li Xiaocong

(Beijing Astronomical Observatory
Chinese Academy of Sciences)

Abstract

Two outstanding solar radio bursts were observed at 2840 MHz and 2640 MHz on January 31,
1991. In Fingure 1 shown are only main parts of the time profiles of the bursts at 2840 MHz and
2640 MHe.

The solar radio bursts at the two wavelengs are both very complex and the shapes of them are
very similar. The burst at 2840 MHz started at 0116 UT, peakedat 0204.3 UT and ended at 0433
UT. The corresponding burst at 2640 MHz started at 0141 UT, peaked at 0204.5 UT and ended
at 0453 UT. They both had a very long duration of about three hours. It can be found in figure
1 that there is an impulsive phase at the major burst. Before each of the major bursts there is a
precursive enhancernent of flux density level, on which a type 47 GB burst is superimposed and
after the major burst there is a post - burst enhancement. The types of the two bursts are both
47 GB.

Figure 1 also shows that there are all three groups of bursts respectively from 0152 UT to 0234
UT at 2840 MHz and 2640 MHz. The first group is from 0152 U'T' to 0158 UT, the second group is
from 0158 UT to 0216 UT and the third group is from 0222 UT to 0234 UT. The duration of the
three groups are about 6 - 18 minutes. The fundamental parameters of the bursts at 2840 MHz
and at 2640 MHz on January 31, 1991 are listed in Table 1, respectively.

FLUX *

Lo 1+0 (2840 MHz) JANUARY 31,1991

2840 MHz
1=821 s.f.u

Y 2640 MHz
' 13808 5.f.u

BEIJ CHINA

-"‘—' 2840 Hﬂz

0222 0228 0354 1me(UT)
Fig.1. The profiles of the radio bursts observed at 2840 MHz
and 2640 MHz on January 31,1991
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