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DAILY SUNSPOT OBSERVATIONS

DECEMBER 1989

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

1.10 602 11-26.4 27 79 5L7W CKI 0.86 467 461 444 4 PLAT
606 11-27.4 -13 66 48W DSD 0.76 38 29 16 4 PLAT
607 11-26.9 43 73 50W CRO 0.87 25 26 17 4 PLAT
614 11-29.6 18 36 17W HRX 0.40 1263 684 675 4 PLAT
615 11-25.5 -4 80 74W DAI 0.956 223 372 281 4 PLAT
617 12- 2.0 -17 5 14E DAl 0.38 180 86 39 4 PLAT
618 11-30.3 17 27 7W CRI 0.28 34 18 11 4 PLAT
619 12- 4.0 -16 339 36E CAO 0.63 126 81 76 4 PLAT
621 12- 2.3 11 1 18E CATI 0.31 311 164 146 4 PLAT
622 12- 4.8 12 328 46E BXD 0.72 13 9 3 4 PLAT
623 12- 5.5 13 319 60E 4XX 0.86 8 8 8 4 PLAT
624 12- 6.4 18 307 7iE HAX 0.94 374 560 B60 4 PLAT
625 11-30.5 22 25 8W AXX 0.36 4 2 2 4 PLAT
626 12- 5.8 -15 315 65E AXX 0.91 4 5 5 4 PLAT
627 12- 4.6 -27 331 46E AXX 0.79 8 7 3 4 PLAT

2.04 602 7iW HHX 0.95 177 295 246 4
606 62W BX0 0.89 8 9 6 4
607 63W BXI 0.94 8 13 6 4
614 3iW DKC 0.57 883 540 447 4
615 86W HSX 0.99 13 42 42 4
617 OW DRI 0.31 80 42 13 4
618 21W BXD 0.41 8 5 2 4
619 28E CSI 0.49 101 68 56 4
621 4E CSI 0.17 387 196 181F 4
622 34E BXI 0.57 13 8 3 4
623 47TE AXX 0.74 4 3 3 4
624 E7E HHX 0.85 378 360 356 4
625 20% BXO0 0.48 8 s 2 4
626 S0E CRO 0.79 21 17 T 4
628 11-29.5 -12 39 34W BXI 0.59 17 10 3 4
620 12- 1.6 21 10 6W BX0D 0.37 8 5 2 4
630 12- 8.4 18 280 83E BXI 0.99 2B 83 28 4

3.04 602 84W HHX 0.99 84 278 278 3
614 43W DKI 0.71 892 635 575 3
617 i4Ww ESOQ 0.39 84 46 21 3
618 36W BXI 0.61 8 5 3 3
619 11E €50 0.34 126 67 65 3
621 8W CSI 0.22 307 157 147 3
622 25E CRI 0.44 63 35 23 3
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H-ALPHA SOLAR FLARES

DECEMBER 1989

Aren
Time Measurement
Start Max End Cen Appar Corr Obs
Day Sta (UT) (UT) (UT) Lat L CHND Dist (Sd) (Sp) Imp Type A.R. Rem
1 PURP 06GGE O702U 0703 K17 36 W21 .437 131 73 -B P 614
2 WLMQ 0828 0633 06456 N22 37 W38 .653 145 96 -B C 614 D
3 PURP 0023 0038U 0055 S21 1 Wwe .397 196 107 1B C 617
3 WLMQ 0928 0934 0938D N22 36 WEQ .795 161 133 1¥ C 614 b
4 BEIJ 0322 0325 0338 Fi15 35 W68 .851 189 180 1B C 614 E
4 YUNKR O324E 0324U 03340 N14 35 W58 .858 126 123 iN P 614
4 BEIJ 0403 0431 0516 K12 329 E 8 IF Vv 622 E
B BEIJ 0430 0440 0520 ©N14 264 E29 528 126 74 -K P 635 E
7 BEI} 0638 0840 0644 S17 8 W70 -F ¥V 617 D
7 YUNN 0733V 07330 0742 N15 329 W34 .600 110 69 -¥ P 622 E .
+ YUNN 0152 0202 0209 N14 333 W48 .758 63 48 -N C 622 E
8 YUNN 0156 0202 0209 N16 283 E 2 .,281 47 24 -N C. 630 E
8 BEIJ 0157 0200 0205 S10 337 W52 =F ¥V 638 D
9 YUNN 0232E 0233U 02331 K22 282 W10 .406 78 43 -KE P 630 E
11 BEIJ 0534 0540 0545 N20 282 W39 -¥ V 630 D
14 BEJJ 0210 0215 0245 N10 133 E73 .954 105 1N P 650 E
16 PURP 0611 0161 0628 N28 146 E47 .782 157 126 1N C 648
18 YUNN 0827 0830 0834D N21 94 E66 .858 79 77 -N P 659 E
19 PURP 0206 0213 0226 N34 201 weT .914 78 - C 660
19 PURP - 0241 0244 0252 ¥34 201 W61 .914 106 iN C 680
19 PURP O302E 0302U 0308 S10 198 W58 .839 33 30 -N C 654
19 PURP 0528 0534 0622 N21 121 E17 .459 150 84 -F C 656 B
256 - YUNN O118E 0120U 0210 S28 113 WS2 .826 31 27 -K¥ P 663 D
26 YUNN 0145 0201 0235 S25 290 E32 .620 94 60 -¥N C 6656 . E
26 YUNR O011B8E 0120U 0148 S18 ¢ E81 .885 83 63 -¥ P DG
26 YUNN 0216 0226 0242 N25 58 E3 .453 31 17 -§ C 661 E
26 YUNK 0285 0268 0305 S31 114 W53 .846 24 973 -K c D

12

€63



H-ALPHA SOLAR FLARES

DECEMBER 1989

Area
Time Measurement
Start Nax BEnd Cen Appar Corrx Obs
Day 3ta (UT) (UT) (UT) Lat L CMD Dist (Sd) (Sp) Imp Type A.R. Rem
25 YUNN O0326E 0326U 0348 N26 59 E 1 .471 63 36 -§N P 661
26 YUNE 0145 0150 0212 S$28 31 FEi17 .477 204 116 1N P 6865
26 BEIJ 0526 0540 0553 S27 31 E15 .471 378 214 iB C 665 EF
26 BEIJ 0655 06856 0716 N25 8 E40 .747 128 95 -N P 669 D
26 YUNN OV23E 0732V 0743D S26 31 E14 .458 424 238 1N P 665 F
27 PURP 0209E 0209U 0224D S2Y 31 E 4 .414 59 32 -¥ P 665
28 YUNN O0124E 0136 0223 5S26 26 W4 .410 63 35 -N P 665 E
28 YUNN 0132 0136 0140 S 7 2 E20 .361 110 59 -N C @670
28 YUEN 0231 0306 0B42 S31 28 W7 .485 157 90 -N P 665 F
28 YUNN 0306 0307 0316 S20 338 E43 .717 94 67 -N .C 672 D
28 WLMQ O352E 0408 O0O514D S27 27 W 7 .428 267 142 1N C 665 E
28 YUNN 0512 0516 0638 S19 339 E41 .688 63 43 -N C 672
28 YUNN 0652 0700 0802 S25 28 W7 .401 47 26 -B C 665
28 YUNN 0723 0731 0749 S19 340 E39 .687T 79 53 -N C 672
28 YUNR 0752 0755 0813 S27 28 W8 .420 94 52 -N C 665
29 YUNN OO33E 0033U 0045 S 8 4 E5 .111 110 565 -N P 670
29 YUNN O0O33E 0033U Q058D S26 32 W23 .53¢4 94 568 -N P 665
29 YUNN 0518 0528 0543 S26 37 W30 .600 47 29 -N P 665 E
29 YUNF 0720 0723 0837 S20 337 E28 .538 189 112 1IN C 672
20 YUNN 0837 0840 0866 5S290 32 W27 .697 47 29 ~-N P 665 E
30 YUNN 0023E 0042 0253 W26 5 W9 .480 629 358 2@ P 669 F
30 YUNR 0041 0042 0046 S25 36 W40 .697 16 11 -N C 665 E
30 YUNN 0048 0102 0118 S19 343 EI3 .351 683 34 -N P 672 E
30 BEIJ O01B7E 0215V 0320 K24 b W10 .506 231 134 1N P 669 E
30 BEIJ 0201 0215 0240 S19 344 Ei11 .322 336 177 1B ¢ 672 E
30 YUNN 0202 0208 0313 S18 342 Ei13 .333 707 375 28 C 672 F
30 BEI) 0405 0423 0438 S19 344 EI10 .322 420 222 iB ¢ €72 E
30 YUNN 0407 0442 0547 S18 2344 E10 .309 204 107 1N P 672 F
31 YUEN 0052 0058 O056D S18 342 E1 .287 79 41 -N P 672 E
31 YUNN 0140 0152 0214 N23 306 E37 .703 79 56 -KF P 878
a1 YUNN 0201 0210 0221 $31 34 W52 .829 32 29 -F C 665
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SOLAR RADIO EMISSION OUTSTANDING OCCURRENCES

DECEMBER 1989

16

Time of
Start Maximum Duration Fj.ux
Day Freq Sta Type (om) (uT) (Min) Peak
01 2840 BEIJ 55 0517.0 523.5 24.0 10.3
02 2840 YUNF 45 C 0627 628.8 4.5 25
03 2840 BEIJ 6 S 0101.0 101.2 2.0 27.7
03 2840 BEIJ 18 0432.0 434.0 5.0 5.8
04 2840 YUNN 2 S/F 0321 322.7 2.6 1
04 2840 BEIJ 6 S 0321.0 323.4 4.0 71.0
11 2840 BEIJ 58 0514.0 516.4 8.0 55.9
11 2840 YUNN 45 C 0615 516.7 4 T4
23 2840 BEIJ 18§ 0117.0 119.1 5.0 9.2
23 2840 BEI7 15 0216.0 216.5 3.0 6.8
23 2840 BEIJ 58 0283.0 254.2 5.0 12.8
23 2840 BRElJ 18 0310.0 311.6 8.0 6.2
256 2840 BEIJ 38 0200.0 202.8 i1.0 30.5
25 2840 YUNN 18 0201 203 5.7 21
25 2840 BEI} £8 0419.0 420.4 5.0 12.5
26 2840 BEIJ 38 0430.0 431.3 13.0 93.5
26 2840 YUNN 47 GB 0521.8 524.9 55.1 522
26 2840 BEIJ 47 GB 0522.0 62B.0 62.0 6862.0
26 2840 BEIJ 29 PBI 0614.0 37.00 36.8
26 2840 YUNN 185 0743.7 746.2 2.8 15
27 2840 BEI] 20 GRF 0310.0 314.0 24.0 8.7
27 2840 BEIJ 20 GRF 0411.0 433.0 46.0 7.9
27 2840 BEIJ 20 GRF 0502.0 bi16.0 E0.0 21.3
27 2840 BEI] 20 GRF 0557.0 616.7 48.0 13.3
27 2840 YUNX 158 0854.8 856 - 0.8 14
28 2840 BEIJ 45 C 0135.0 136.8 3.0 11.7
28 2840 YUEN 358 0316.5 328 30.4 113
28 2840 BEIJ 46 C 0324.0E 325.8 22.0D 185.0
28 2840 BEI) £ 5 0638.0 637.6 5.0 14.9
28 2840 YUNX 18 0636.7 837.3 2.4 14
28 2840 YUNN 18 0748.7 752 7.8 17
30 2840 BEIJ 45 C 0203.0 205.3 5.0 60.6
30 2840 YUNN 18 0204.8 205.5 2 43
30 2840 BEI} 45 C 0406.0 415 .5 23.0 i178.7
30 2840 YUNN 4 S/F 0414.3 416.3 9.8 158
30 2840 BEIJ 5s 0722.0 723.3 4.0 6.2
30 2840 YUNN 18 0722.8 723.3 1.2 b4



INTERVALS OF SOLAR RADIO EMISSION PATROL OBSERVATION

DECEMBER 1989

BEIJ PURP YUNN
Day From To from To From To
2840 2700 2840

1 0042 0742 0200 0900

2 0045 0615 0330 0830

3 0044 0818 0100 0630

4 0039 0740 0050 0938

5 0045 0740 0058 0922

6 0050 0748

7 0049 0745 0130 0930

8 0045 0742 0135 0920

9 0045 0720 0130 0808.
10 0043 0706 0140 0811
11 0103 0745 0210 0820
12 0043 0746 0110 0835
13 0046 0720 0140 0900
14 0210 0804
15 0130 0810
18 0150 0717 0150 0908
17 0034 0800 0206 0815
18 0047 0760 0206 0602
19 0104 0745 0107 0852
20 0111 0745 0115 0846
21 00429 0750 0223 0938

2355 2400

22 0000 0746 0023 0917
23 0054 0800 0046 0740
24 0112 0800 01568 0715
25 0023 0754 0133 0800
26 0050 0700 0134 0930
27 0030 0752 0130 0830
28 0039 0745 0100 0930
29 0112 0745 0115 0902
30 0043 0750 0122 0900
31 0040 0445 0140 0800

17
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SUDDEN IONOSPHERIC DISTURBANCES (D REGION)
DECEMBER 1989

Start Max End SPA SFA

Day Sta {(ury (uT) (UT) Imp LF VLF LF
02 LINT 0002 00068 0040 3+ - 9.8 - 4 -8.3,+9
02 LINT 0337 0343 0448 1+ - 2.2 -7 -~ 5.3
02 LINT 0456 0459 0520 1- - 0.4 -3 -1

02 LINT 0627 0633 0700 1- - 0.7 -4 - 0.9
02 LINT 0707 Q710 0743 1 - 1.5 -8 +1.8
03 LINT 0254 0301 0338 1- - 0.5 -2 - 1.3
03 LINT 0417 0423 0433 1- - 0.7 -3 -1

03 LINT 0433 0438 0447 1 - 1.1 -5 - 2.9
03 LIRT 0447 0449 0518 1- =~ 0.4 -3 -1

03 YUNR 0660 0551 0601 1 +1.2

03 YUNN 0841 0848 1003° 3- + 6.4.

03 YUNN 1003 1008 1041 1+ + 2.7

04 LINT 0026 0030 0110 2 - 4.2 -2 +1.8
04 LINT 0323 0330 0424 3- - 6.4 -22 -19.5,+ 3.1
04 YUNN 0326 0331 0356 2+ + 6.0

04 YUNN 0418 0417 0424 - + 0.8

04 YUNN 0442 0443 0543 1 + 1.1

04 LINT 0438 0446 0600 1+ ~--2.4 -12 + 5.4
06 LINT 0359 0402 0415 1~ - 0.3 -3 -1

06 LINT 0443 0447 0510 1- - 0.7 -2 - 0.8
06 LINT 0326 0331 0346 1- - 0.3 -5 - 0.8
06 LINT 0357 0359 O050f 1- - 0.8 0 - 1.3
07 LINT 0153 0208 0300 1+ - 2.8 -18 +1.3
08 LINT 0054 0056 Q114 1- - 0.8 -1 + 4.8
08 LINT 0204 0208 0228 1- - 0.4 - 4 - 1.5
09 LINT 0056 0058 0120 1- - 0.5 -1 - 2.8,+ 1.1
09 LINT 0144 0150 0241 1 - 1.9 -5 1

09 LINT 0241 0248 0340 1 - 1.2 -5 - 0.2

11 LINT 0617 0521 0806 1- - 0.7 -6 -5

14 LINT 0207 0220 0346 3+ -11.2  -a7 -2 ,+8.7

14 LINT 0346 0348 0410 - =~ 0.7 -3 + 0.5

16 LINT 0516 0517 0600 §- - 0.6 -2 -1

16 LINT 0458 0508 OB55 1 . 1.6 -8 -1.2

18 LINT 0356 0404 0450 1- - 0.7 -3 -1,2

18 LINT 0521 0526 0534 1- - 0.7 -4 - 0.7

18 LINT 053¢ 0540 0814 1- - 0.3 -3 - 0.8
18 LINT 0846 0908 0842 3- - 6.8 -32 +9.3
19  LINT 0147 0150 0204 1 - 1.2 -2 + 0.8
18  LINT 0216 0219 0230 1- - g.3 -1 - 0.8+
19 YUNN 0218 0223 0233 1+ + 2.8 '

19 LINT 0244 0249 0300 1- - 0.4 -3 + 0.3
19 LINT 0301 0311 0408 1 -1.5 -8 - 0.8
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SUDDEN IONOSPHERIC DISTURBANCES (D REGION)

DECEMBER 1989

LINT

21

Start Max End SPA SFA
Day Sta (Ur)  (UT)  UT) Imp LF VLF LF
19 LINT 0408 0412 0440 1- - 0.8 -3 - 0.5
19 LINT 0530 0544 0648 2- - 3.5 -18 - 3.1
18 LINT 0737 0740 0820 1 - 1.3 -1 0
21 LINT 0327 0329 0340 1- -~ 0.3 -2 - 0.3
21 LINT 0359 0410 0438 1- - 0.4 -3 - 0.3
22 LINT 0205 0211 0300 1 - 1.3 -4 + 0.4
22 LINT 0305 0316 0430 2- - 3.7 -14 - 3.1
22 YUNE 0623 0824 0634 1 + 1.2
22 LINT 0811 0815 1000 3+ - 8.1 -4 +1.9
22 YUNN (0856 0859 0934 2 + 4.3
23 LINT 0119 0120 0126 3- - 6.6 -22 + 4.9
23 LINT 0126 0137 0250 1+ =- 2.7 ~15 - 0.5
24 LINT 0324 0333 0440 1+ - 3 -11 - 4.9
24 YUNN 0842 0844 0859 1 + 1.8
26 LINT 0147 0151 0157 1- - 0.4 -5 + 2.4
25 LINT 0157 0200 0204 1- - 0.4 -1 + 1.2
25 LINT. 0204 0210 0310 1- - .0.7 -8 + 1.1
25 LINT 0432 0440 0513 2- - 3.4 -17 -0.3
25 LINT 0513 0518 0610 1- -~ 0.3 - 4 + 1
26 LIRT 0803 0805 0820 1- - 0.5 -3 - 2.5
26 LINT 0151 0156 0203 2- - 3.5 -5 -13.1
26 LIFT 0203 0210 0310 1 - 1.1 -2 +1.9
26 LINT 0331 03456 0500 1+ - 2.5 -6 - 4.8
26 LINT 0522 0539 0710 3+ -11.5 -67 - 9.5,+17.5
27 LINT 0132 0150 0312 3+ - @¢.1 -25 - 9.1,+11.1
27 LINT 0613 0818 0846 | - 1.2 -5 + 2.3
28 - LINT 0004 0007 0056 1 -1.8 -1 -1
28 YUNN 0136 0138 0233 2- + 3.1
28 LINT 0133 0140 0233 2- - 4 . - 4.9,+ 1.8
28 YUNF 0233 0236 0289 1 + 1.5
28 LINT 0233 0242 0289 1 - 1.9 -5 +1.2
28 YUNN 0259 0303 0409 i+ + 2.3
28 LINT 0259 0312 0318 3- - 6.8 -37 + 5.2
28 LINT 0318 0331 0420 2- = 3.1 -28, - 0.4
28 LINT 0659 0702 0728 1- - 0.6 -5 + 1.5
928 LINT 0726 0732 0742 1+ - 2.1 -14 +10.2
28 LINT 0742 0744 0752 1- - 0.5 -1 - 1.5
28 LINT 0762 0756 0812 1- - 0.8 -13 +2.9
28 LINT 0812 0816 0820 1- - 0.8 -1 - 2.2
28 LINT 0820 0822 0824 1- - 0.8 -1 - 2.9
28 LINT 0824 0832 0842 1 -1.9 -1 + 2.1
28 0842 0844 0900 1- - 0.9 -3 - 0.8



SUDDEN IONOSPHERIC DISTURBANCES (D REGION)
DECEMBER 1989

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

20 LINT 0355 0400 0450 1- - 0.7 -3 - 1.8
2¢ LINT OB11 0532 0636 1- - 0.6 -3 -1.3
29 LINT 0636 0642 0710 1i- - 0.6 -3 + 2.5
29 LINT 0751 O7S7 0808 1- - 0.6 -11 + 3.5
20 LINT 0808 0812 0819 1- - 0.6 -1 -1.2
29 LINT 0826 0853 0950 2- - 3.3 -1 - 0.9
20 LINT 2350 2357 0023 1- -1 ¢ - 6.6
30 LINT 0120 0128 0205 1 - 1.8 -14 +5.4
30 YUNN 0206 0207 0312 2- + 3.8

30 LINT 0206 0222 0340 3- - 6.7 -39 + 2.5
30 YUNN 0410 0413 0422 2- + 4.0

30 LINT -0409 0413 0413 1+ - 2.8 -9 + 0.2
30 LINT 0413 0419 051€ 3+ - 8.2 -B4 +6.7
30 YUNN 0724 0726 o074t i + 1.7

30 LINT 0720 0720 0813 1 -2 -12 + 3.8
30 LINT (0813 0834 0930 1+ =~ 2.1 -1 0
31 LINT 0202 0207 0209 1- - 0.7 -2 + 0.6
31 LINT 0209 0216 0308 1 - 1.1 -3 + 0,1
31 LINT 0314 0330 0410 1- =- 0.3 -2 + 0.1
31 LINT 0541 055% 0620 1- - 0.8 -4 - 0.2
31 LINT 0820 0648 0735 1 - 1.7 -7 + 1.1
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GEOMAGNETIC ACTIVITY INDICES K AND Ag

DECEMBER 1989

BGMO

Three-Hourly Indices K

Ax

Sum

Day
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Sum
Mean 14.5
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MAGNETIC STORMS

DECEMBER 1989 BGMO
Time of Magnetic i Sudden Com. Deg. Maximum Acti. Maximum
Amplitude of on K-scale Range
Begining Ending 3hour k

Day h mDay h Type D’ EnT 2ZnT Acti. Day Int. Index D’ HnT ZaT

1 1745 219 SC 2.0 115 9 ms i T T 6.9 184 28
22 0022 2318 sc* 0.3 T .. ms 22 5 6 9.1 164 29

29 06 13 31 19 SC 1.4 27 2 ms 29 7T 7 12,2 174 2%
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