
AUG 8 1964 

CRPL-F 239 PART B FOR OFFICIAL USE 

Reference book not to 
taken from the lifcrarv. 

PART B 

SOLAR - GEOPHYSICAL DATA 

ISSUED 

JULY 1964 

U. S. DEPARTMENT OF COMMERCE 
NATIONAL BUREAU OF STANDARDS 

CENTRAL RADIO PROPAGATION LABORATORY 
BOULDER, COLORADO 





CRPL-F 239 

PART B 

NATIONAL BUREAU OF STANDARDS 
CENTRAL RADIO PROPAGATION LABORATORY 

BOULDER, COLORADO 

Issued 

31 July 1964 

SOLAR-GEOPHYSICAL DATA 

CONTENTS 

I DAILY SOLAR INDICES 

(a) Relative Sunspot Numbers and 2800 Mc/s Solar Flux - May - June 1964 
(b) Graph of Sunspot Cycle 

II SOLAR CENTERS OF ACTIVITY 

(a) Calcium Plage and Sunspot Regions - June 1964 
(b) Magnetic Classifications of Sunspots (Mt. Wilson) - June 1964 
(c) Provisional Coronal Line Emission Indices - June 1964 

III SOLAR FLARES 

(a-e) Optical Observations - June 1964 
(f) Flare Patrol Observations - June 1964 
(g-i) Optical Observations - March 1964 
(j) Flare Patrol Observations - March 1964 
(k) Ionospheric Effects (SWF-SEA-SCNA-SPA-SES-SFD-Bursts) - May 1964 
(l) 26 Mc/s - Riometer Events (South Pole) - May 1964 

IV SOLAR RADIO WAVES 

(a) 2800 Mc/s Outstanding Occurrences (ARO-Ottawa) - June 1964 
(b) 169 Mc/s Interferometric Occurrences (Nancay) - June 1964 
(c) 108 Mc/s Outstanding Occurrences (NBS-Boulder) - June 1964 
(d) 7.6-41 Mc/s Spectral Observations (HAO-Boulder) - June 1964 
(e-i) 9.1 cm Spectroheliograms (Stanford) - June 1964 

V COSMIC RAY INDICES 

(a) Climax Neutron Monitor - May 1964 
(b) Deep River Neutron Monitor - May 1964 

VI GEOMAGNETIC ACTIVITY INDICES 

(a) C, Kp, Ap and Selected Quiet and Disturbed Days - May 1964 
(b) Chart of Kp by Solar Rotations - 1964 

VII RADIO PROPAGATION QUALITY INDICES 

(a) CRPL Quality Figures and Forecasts - North Atlantic and 
North Pacific - May 1964 

(b) Graphs Comparing Forecasts and Observed Quality - North Atlantic and 
North Pacific - May 1964 

(c-d) Graphs of Useful Frequency Ranges - North Atlantic - May 1964 

VIII ALERT PERIODS 

(a) IQSY Alert Periods - May 1964 



I 



The descriptive text was republished November 1963. 



DAILY SOLAR INDICES 

June 

1964 

Zurich Provisional 

Relative Sunspot 

Numbers 

RZ 

Daily Values Solar 

Flux at 2800 Me, 

Ottawa, Canada 

Flux 

1 8 67.7 

2 8 68.0 

3 8 68.2 

4 8 68.2 

5 7 67.8 

6 0 68.4 

7 14 69.6 

8 0 69.8 

9 7 69.0 

10 7 70.3 

11 14 70.3 

12 23 68.9 

13 11 70.2 

14 18 70.5 

15 24 71.6 

16 23 70.6 

17 11 71.1 

18 22 71.7 

19 23 70.1 

20 19 70.4 

21 9 69.7 

22 0 69.5 

23 0 67.4 

24 0 68.0 

25 0 67.7 

26 0 67.6 

27 0 67.4 

28 0 67.3 

29 7 67.1 

30 7 67.2 

Mean; 9.3 69.0 

May 

1964 

American Relative 

Sunspot Numbers 

rA* 

1 0 

2 0 

3 0 

4 11 

5 14 

6 9 

7 10 

8 10 

9 9 

10 4 

11 0 

12 0 

13 0 

14 0 

15 5 

16 16 

17 14 

18 9 

19 3 

20 3 

21 1 

22 10 

23 13 

24 10 

25 3 

26 1 

27 10 

28 11 

29 11 

30 11 

31 12 

Mean: 6.8 

COMMERCE STANOAROS BOULDER 
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11 a CALCIUM PLAGE AND SUNSPOT REGIONS 

JUNE 1%4 

June 

1964 

LAT. MCMATH 
PLAGE 

NUMBER 

RETURN 
OF 

REGION 

CALCIUM PLAGE DATA SUNSPOT DATA 
CMP VALUES HISTORY AGE 

(ROTA¬ 
TIONS) 

DATE 
FIRST 
SEEN(i) 

DURA- 
TION 
(OATS) 

CMP VALUES HISTORY 
AREA INT AREA COUNT 

0.5 N08 7341(2) New (200) (2.5) b - d i 6/5 1 

1.5 N36 7331(2) New 100 1.5 b - d 1 6/2 1 

1.6 S05 7324 New 400 1.5 b d i 5/29 7 

1.8 N05 7316 New 1400 3 f A l 1 5/26 13 30 l i - d 

2 .5 N31 7328(2) New 100 2 b - d i 6/1 1 

2.6 S30 7329(2) New 100 1.5 b - d i 6/1 1 

2.7 N28 7332 New 100 1.5 b - d i 6/2 2 

3.3 S17 7333 (2) New 100 1.5 b - d i 6/2 1 

3.6 N06 7346 New (300) (2.5) b - i i 6/8 2 

3.7 N06 7330 New 200 2 b *— d i 6/1 6 

4.5 S12 7342 (2) New (200) (1.5) b - d i 6/7 1 

4.8 NO 7 7336 New 100 1 b - d i 6/3 3 

5.2 N35 7338 New 300 1 b ^d i 6/4 2 

5 .5 N32 7349 New (200) (2.5) b - i i 6/10 2 

6.3 S23 7339 New 200 1 b d i 6/4 2 

7 .1 S08 7334 New (200) (1.5) b d i 6/2 3 

7.7 N25 7335 7273 600 1.5 3 6/2 8 

8.2 N28 7350 New (200) (3) b - d 1 6/10 2 

8.2 NO 6 7354(2) New (200) (1.5) b - d 1 6/11 1 

8.1 N08 7340(2) New (200) (1) b - d 1 6/4 1 

9.5 S02 7358 New (200) (1.5) b - t 1 6/12 3 

11.0 N24 7362 (2) New (300) (3) b - d 1 6/14 1 

11.2 N08 7359 (2) New 200 1.5 b - d 1 6/12 1 

11.5 NO 1 7344(2) New (100) (2) b - d 1 6/7 1 

11.7 N32 7343 New 300 2.5 b t 1 6/7 10 

12.0 N47 7355 (2) New 100 1 b - l 1 6/11 1 

12.7 N15 7351 New 100 1.5 b - d 1 6/10 4 

13.1 N21 7367 New (100) (1.5) b - d 1 6/16 1 

13.1 N45 7356 New 200 1 b -''d 1 6/11 2 

13.5 N26 7345 (2) New (400) (1) 1 -d 1 6/7 1 

13.7 N34 7352 (2) New (200) (1.5) b - d 1 6/10 1 

13.9 N12 7363 New 100 1.5 b - d 1 6/14 1 

14.2 N04 7357 New 800 3 b i. 1 6/11 10 190 4 b~x d 

14.5 S43 7364 New 200 1.5 b - d 1 6/14 1 

15.1 N27 7348 New 1200 2.5 i si 1 6/8 13 10 2 b - d 

15.1 N37 7365 New 100 1.5 b - d 1 6/14 1 

15.3 N06 7347 7286 900 2.5 l ~^e 2 6/8 13 

15.9 N2 9 7353 New (100) (1) d 1 6/10 4 

16.3 S21 7368 New 200 2 b - d 1 6/16 1 

16.4 N15 7360 New (100) (1.5) b ~''d 1 6/12 2 

17.2 S34 7374 New (400) (2) b - i 1 6/22 1 

17.9 N20 73 70 New 200 1.5 b —d 1 6/17 2 

18.1 S22 7375 New (100) (1.5) b - d 1 6/22 1 

18.1 N10 7366 New (200) (1) b - d 1 6/14 1 

19.1 N26 7361 New 1000 3 .5 l si 1 6/12 14 100 1 b^d 

19.8 S10 7372 New 200 2 b - d 1 6/18 2 

19.3 N24 7371 New 600 3 .5 b ^ l 1 6/17 9 150 7 b — d 

21.4 NO 8 7373 New 200 1.5 b - d 1 6/20 1 

21.6 N03 7377 New (200) (1.5) b - d 1 6/24 1 

21.8 Nil 7369 New (200) (1) l - d 1 6/16 1 

27.3 N23 7381 New 500 1.5 b - d 1 6/28 1 

28.6 NO 7 7376 New (400) (1) i - d 1 6/24 1 

30.5 N49 7379 New (200) (1) b - d 1 6/27 1 

30.5 N10 7380 New 200 2 b - d 1 6/27 2 

30.9 N06 73 78 New (300) (1.5) i - d 1 6/24 1 

COMMERCE - STANDARDS • BOULDER 

(1) No calcium plage data were secured at the McMath-Hulbert Observatory on June 15 and 23, 1964. 

(2) These very small and ephemeral plages last for only one day. 

It is worthy of note that, for the first time during the declining phase of the cycle 

there were no reportable calcium plages on the sun on June 26, 1964. 



MT. WILSON MAGNETIC CLASSIFICATIONS OF SUNSPOTS 11 b 

JUNE 1964 

June 

1964 

TIME 
ME AS 

UT 

LAT MER 
OIST 

TYPE 
June 

1964 

TIME 
MEAS 
UT 

LAT MER 
DIST 

TYPE 

1 1420 E02 NO 7 aP 13 1915 E07 N05 Pf 
E67 N25 CVp* 

2 2255 W17 NO 7 Ofp 

14 1735 W05 N05 P 
3 2310 W30 NO 7 ap E55 N25 Pp* 

4-7 No Spots 15 No Obs. 

8 No Obs. 16 2220 E26 N25 Pf* 

9 No Spots 17 2335 E07 N27 af* 

E 14 N26 Pv* 
10 No Obs. E27 N26 p* 

11 2215 E30 N04 Pf 18-20 No Obs. 

E37 N24 Pp* 
21-28 No Spots 

12 2345 E 18 N05 af 

29 2235 E61 S04 ap 

July 

1 0005 E46 S05 aP 

* New cycle 

COMMERCE STANDAROS BOULDER 
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(PROVISIONAL) 

JUNE 1964 

HOUR-UT 

COMMERCE - STANDARDS BOULDER 

Observatories included: 

Arcetr i 

Athenes 

Bucharest 

Catania 

Haute-Provence 

Huancayo 

Istanbul 

Locarno 

Lockheed 

Manila 

Ondrejov 

Ottawa 

Sacramento Peak 

Wendelstein 

Wroc law 

Zurich 
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INTERVALS OF NO FLARE PATROL OBSERVATIONS 

MARCH 1961 

10 

HOUR-UT 

II 12 13 14 15 16 17 18 19 20 21 22 23 24 

isi mu 

111! 
m HU 

if 
if 

Observatories include: 

Abastumani 

Arcetr i 

Arosa 

Bucharest 

Capetown 

Capri-F (German) 

Capri-S (Swedish) 

Climax 

Crimee 

Duns ink 

Haute-Provence 

Herstmonceux 

Huancayo 

Ikomasan 

Irkutsk 

Istanbul 

Izmiran 

Kiev-KO 

Kodaikanal 

Locarno 

Lockheed 

Manila 

MeMath-Hulbert 

Mitaka 

Nizamiah 

Ondrejov 

Ottawa 

Sacramento Peak 

Sydney 

Taehkent 

Thessaloniki 

Ucc le 

Voroshilov 

Wendelstein 

Wroclaw 

Zurich 



IONOSPHERIC EFFECTS OF SOLAR FLARES i ilk 

SHORT WAVE RADIO FADEOUTS SUDDEN PHASE ANOMALIES 

SUDDEN COSMIC NOISE ABSORPTION SUDDEN ENHANCEMENTS OF SIGNAL 

SUDDEN ENHANCEMENTS OF ATMOSPHERICS SUDDEN FREQUENCY DEVIATIONS 

SOLAR NOISE BURSTS AT 18 Mc/s 

MU l'i(.I 

MAY 

1964 

UNIVERSAL TIME TYPE 
SWF 
IMP 

IMPORTANCE 

BUR 

WIDE 
SPREAD 
INDEX 

STATIONS 
KNOWN 
FLARE 

START END MAX ABS SCNA SEA SPA SES SFO 

24 1932 1935 1932D 0 A 1 80 ( WWV10-0.4 * lofWV 15-0.2 ) 

COMMERCE - STANDARDS BOULDER 

Addendum 

On March 17, 1962 a short wave fadeout should be added to the events published in CRPL-F 213 B issued 

May 1962. 

Mar. 

1962 

Start End Max Type 

SWF 

IMP 

Wide 

spread 

index 

Stations 

17 0330 0355U 0335 SL 1+ 1 OK 

17 0355U 0530 0410 S 2+ 5 OK,CW+ 



RIOMETEK EVENTS iii i 

( Provisional) 

MAY 1964 

South Pole 26 Mc/s 

MAY 
1964 

START 

UT 

END 

UT 

MAX. 

UT 

MAX. 
ABSORP 

db , 

(tenths) 

NO. 

OF 

PEAKS 

MAY 
1964 

START 

UT 

END 

UT 

MAX 

UT 

MAX. 
ABSORP. 

db, 
(tenths) 

NO. 

OF 

PEAKS 

1 0800 2011 1227 47 1 18 2047 2108 2105 4 3 
2 0059 0430 0353 6 2 19 0405 1608 0417 7 3 
2 0654 1708 0818 21 3 20 0207 0417 0149 11 3 
2 2153 0514 0039 30 5 20 1646 2134 1700 4 5 
3 0942 1857 1413 8 2 21 0406 0421 0411 3 1 

4 0144 0233 0206 22 2 21 1007 1716 1213 12 2 
4 1007 1151 1042 4 3 22 1321 18 15 1700 3 2 

5 0021 0223 0038 17 3 23 0343 0442 0408 8 1 

5 0547 2347 1204 7 12 23 0529 0610 0540 3 1 

6 0210 0355 0324 5 5 23 2234 0010 2326 5 2 

7 0331 0458 0426 6 3 24 0406 1528 0417 11 5 

7 0826 0850 0844 3 2 24 2035 0134 2231 46 2 

8 “k 25 0924 1331 0951 88 1 

9 1409 1545 1429 3 3 25 1548 1643 1552 4 1 
10 0426 0504 0445 3 2 25 2017 0600 2350 68 4 

10 1234 1700 1346 6 2 26 1159 kk 1314 9 
J 17 

11 2358 0008 0001 5 1 27 kk 1625 0712 31 4 

12 2004 2105 2037 5 2 27 2217 2316 2235 10 2 

13 15 14 1817 1701 7 1 28 0248 0531 0308 20 2 

14 0914 1433 0926 13 3 28 0945 1434 1301 4 7 

15 0342 1737 0402 85 2 28 2211 2303 2217 18 2 

15 2339 0635 2347 96 3 29 0316 0644 0322 15 2 

16 0830 2110 1508 30 4 29 1115 1640 1345 7 1 

17 0638 1838 1549 26 3 30 0016 0354 0028 15 3 

18 1001 1757 1306 10 5 30 0655 1732 1148 7 2 

30 2244 0053 2254 47 1 

31 1002 1613 1428 4 11 

No Data 

No Event 
Uncertain 

COMMERCE STANDARDS BOULDER 



SOLAR RADIO EMISSION 

OUTSTANDING OCCURRENCES 

IVa 

JUNE 1964 

ARO-OTTAWA 2 800 Mc/s 

JUNE 

1964 

U 
R 
A 
N 
E 

DESCRIPTIVE 

TYPE 

START 

UT 

DURATION 

HRS. MIN. 

MEAN 

FLUX 

MAXIMUM 

REMARKS 

TIME FLUX 

16 l Simple 1 f 1757 1.5 1757.1 2.7 0.7 

COMCRCE - 9TAMOAROS - BOULDER 

HOURS OF OBSERVATION, APRIL, MAY, JUNE, 1964 

OBSERVING PERIOD: 
April 11:10 

May 10:55 
June 10:55 

23:05 UT 
23:20 UT 

23:25 UT 

With the following exceptions: 

(1) Observations commenced: Apr. 20 at 13: : 25 UT 
May 5 at 12: : 20 UT 

9 at 14: : 10 UT 
10 at 12: ; 15 UT 

June 6 at 12; : 25 UT 
12 at 12: : 25 UT 

(2) Interruption of observations, approximately 20 minutes in duration, 
for calibration purposes: 

Daily - In the period 20:00 - 21:00 UT 
Apr. 1-26, inclusive - In the period 16:00 - 17:00 UT 

Apr. 28 - June 11, inclusive - In the period 15:00 - 16:00 UT 
June 12 - 30, inclusive - In the periods 14:00 - 15:00 UT and 

17:00 - 18:00 UT 

(3) No observations: Apr. 21 18:30 - 19:50 UT 

27 14:10 - 14:35 UT 

May 9 21:10 - 22:30 UT 

June 24 14:45 - 15:45 and 17:55 - 18:20 UT 

(4) Interference obscuring portions of the records on: 
Apr. 22 

May 4, 6, 11, 28 
June 5, 8, 9, 10, 19, 23, 25, 26, 30. 
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SOLAR RADIO EMISSION 

OUTSTANDING OCCURRENCES 

IVc 

JUNE 1964 

NBS BOULDER 108 Me/s 

1964 
June 

TYPE START 
11T 

TIME OF 
MAXIMUM 

UT 

DURATION 
MINUTES 

INTENSITY 

7 8 1629.5 1630.0 3.8 3 

COMMERCE - STANDARDS - BOULDER 

NOMINAL TIMES OF OBSERVATION 

JUNE 1964 

NBS BOULDER 108 Mc/s 

1964 
June 

HOURS OF 
OBSERVATION 

U.T. 

HOURS OF 
INTERFERENCE 

U.T. 

1964 
June 

HOURS OF 
OBSERVATION 

U.T. 

HOURS OF 
INTERFERENCE 

U.T. 

1 1138-0200 16 1136-1540 
2 1138-0201 2320-0010; 17 2135-0208 

0100-0150 18 1601-1650; 
3 1138-0201 0038-0042 1745-2000; 
4 1512-0202 2356-0208 
5 1137-0202 19 1136-2101; 

2117-0209 
6 1137-0203 2005-2100 20 1136-0209 1810-1812; 
7 1136-0204 1817-1820; 
8 1136-0204 1210-1325; 

1533-1539; 
2312-0209 

1600-1845 21 1136-0209 1617-1629; 
9 1136-0205 0009-0209 

10 1136-0205 22 1136-0209 
23 1200-0210 1730-1828 

11 1136-1745; 24 1137-0210 
1800-0206 25 1137-0210 

12 1136-0206 2045-0206 
13 1135-0207 1135-1500; 26 1137-2049; 

1735-2330; 2118-0210 2356-0210 
0128-0207 27 1138-0210 

14 1135-0207 1340-1640 28 1138-0210 1710-0146 
15 1135-0207 29 1139-0210 1800-0210 

30 1139-1540; 
2001-0210 

2001-2308 

COMMERCE - STANDARDS - BOULDER 

Note: Most of the interference is due to atmospherics. 



IVd SOLAR RADIO EMISSION 
SPECTRAL OBSERVATIONS 

JUNE 1964 

High Altitude Observatory 
Boulder 7.6-41 Mc/s 

Date 
June 
1964 

Bursts 

Frequency 
Range (Mc/s) 

Date 
June 
1964 

Bursts 

Frequency 
Range (Mc/s) 

Type Time (U.T.) Inten¬ 
sity 

Type Time (U.T.) Inten¬ 
sity 

10 Jun III 2150-2150:30 1 12-36 15 Jun III 2144:15-2145:15 1 16-41 

13 III 1535:30-1537: ^5 1+ 12-61 III 2147-2148:30 1+ 13-41 
III 1539=15-1539:30 1- 18-30 III 2150-2150:30 1- 16-41 
III 1551-1551:95 2 8-61 III 2338:30-2338:45 1- 18-41 
III 1726:30-1726:95 1- 16-38 III 2360:45-2341 2 7-4l 

15 III 1729:30-1729:95 1- 23-61 III 2342-2342:15 1- 11-41 
III 1800:15-1801:15 1+ 7-61 III 2343-2343:15 1- 11-41 
III 1802-1802:15 1- 20-61 16 III 0007-0008 1- 14-41 
III 1833:15-1833:30 1 18-61 III 0045:30-0068:30 1- 14-41 
III 1906:15-1906:30 1- 18-61 III 0102-0103 1 15-41 

III 1907:15-1907:65 1 15-61 III 1240:45-1241 1- 16-41 
III 1923:15-1926:65 1 17-41 III 1345-1345:30 1- 18-41 
III 1962:65-1^43 1- 18-39 III 1346-1346:30 1 18-41 
III 1950:15-1950:30 1- 18-36 III d 1432:45-1433:15 2 11-41 
III 1957-1958 1 20-41 III 1818-1818:30 1- 18-41 

III 2033:65-2036 1 20-41 III 1938:30-1938:45 1 17-41 
III 2037:15-2037:30 1- 25-39 III 1958:45-1959 1- 20-41 
III 2106:15-2106:65 1 16-41 III 2000:15-2001 1 16-41 
III 2108:15-2109 1+ 7-41 21 Mo Observ, 1400-2311 
III 2136:65-2137:15 1- 18-41 

d = harmonic structure ioulocr 
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a COSMIC RAY INDICES 

(Climax Neutron Monitor) 

IGC Station B 305 

MAY 1964 

May 
1964 

DAILY 

AVERAGE 

COUNTS / HOUR* 

May 
1964 

DAILY 

AVERAGE 

COUNTS / HOUR* 

1 3729.6 16 3260.3 
2 3288.2** 17 3258.9 
3 3294.0 18 3262.7** 
4 3287.3 19 3260.9 
5 3289.1 20 3270.8 
6 3287.8 21 3271.9 
7 3287.5 22 3279.4 
8 3285.1** 23 3290.7 
9 3289.2 24 3286.5 

10 3274.3 25 3280.9** 
11 3284.9** 26 3285.9 
12 3260.4 27 3295.8 
13 3266.2 28 3300.8** 
14 3259.2 29 3305.3 
15 3262.7 30 3304.9 

31 3291.5** 

COMMERCE - STANDARDS - BOULDER 

^Scaling Factor 128. 

** No. of Section Hours Less Than 40 
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Via GEOMAGNETIC ACTIVITY INDICES 

MAY 1961 

May 
1964 

C 
Values Kp 

Sura Ap 
Final 

Selected 
Days 

Three hour Gr. interval 
1 2 3 4 5678 

1 1.3 60 4- 3+ 4- 3o 3- 2o 2+ 27- 23 Five 
2 0.6 2+ 3- 4o 2+ 2o 1+ lo 3- 18+ 11 Quiet 

3 0.3 2o 2- 1- 1+ 1- 1- lo 1+ 9+ 4 
4 0.0 lo 1- 1+ 1- 1- 0+ lo lo 7- 4 7 
5 0.6 2+ 3o 2+ 3o 3- 1- lo 0+ 15+ 9 8 

6 0.2 Oo Oo 1+ lo lo 1+ 2+ 1- 8- 4 
9 

12 
7 0.1 1- 2- lo lo 0+ 0+ 0+ Oo 5+ 3 20 
8 0.0 Oo Oo 0+ Oo Oo 0+ 0+ 0+ 1+ 1 

9 0.0 0+ 0+ Oo 0+ 1- 1- 0+ Oo 3- 2 
10 1.2 3o 2- 3- 1+ 3+ 4o 5- 5- 25+ 20 

11 0.9 5+ 5o 4o lo lo 1+ lo 1+ 20o 19 Five 
12 0.0 1- lo 1+ lo 0+ Oo Oo 0+ 5- 2 Disturbed 
13 1.1 Oo Oo lo 1+ 4- 5- 5+ 3+ 19+ 18 
14 1.2 2o 2o 4o 3+ 5+ 6- 3+ 3o 29- 27 1 
15 1.3 3- 60 5o 3+ 3- 3- 3- 4+ 29+ 28 14 

16 
15 

1.2 4o 3o 5- 4o 3o 2+ 4+ 2o 27+ 21 24 
IT 0.7 1+ 1+ 2+ 3+ 3- 2- 1+ 2+ 16+ 9 25 
18 0.3 1- 2o 2- 2+ 2- 1- 1- 0+ lOo 5 
19 0.3 2- lo 1+ 1+ 0+ lo 2- lo 9+ 4 
20 0.2 0+ 1- 1- 1- 1+ lo lo Oo 6- 3 

21 0.3 0+ lo lo 2- 2- 2- lo 2- lOo 5 Ten 
22 0.2 0+ lo lo lo 1+ 1- lo lo 7+ 4 Quiet 
23 0.6 2- 2- lo 1- lo lo 1- 4+ 11+ 6 
24 1.2 4- 5- 4o 4- 3+ 3- 3o 3o 28o 21 4 
25 1.4 2o lo 5+ 6+ 4- 4- 4o 3+ 29+ 31 6 

26 0.5 4- lo 2- 0+ 2o 2- 1+ 1- 12+ 7 
7 
8 

27 0.8 2o 2+ 4- 3+ 3- 2 0 2- 2+ 20o 11 9 
28 0.5 2o 2- 1+ 2o 2- 3- 3- 2o 16 0 8 12 
29 0.3 1+ 2o 1+ 1- 1+ 0+ 1+ 2o 10+ 5 19 
30 0.5 1+ 1- 1- 1+ 2- 2- 1+ 3+ 12o 6 20 
31 0.1 1+ 2- lo lo lo 1- 0+ 0+ 7+ 4 22 

31 

Mean; 0.58 Mean: 10 

COMMERCE STANDARDS BOULDER 
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CRPL RADIO PROPAGATION QUALITY FIGURES AND FORECASTS 

NORTH ATLANTIC 

MAY 1964 
-Short-term forecast I Range of reports 

o Quality figure nflY 

OUTCOME OF ADVANCE FORECASTS--FINAL ESTIMATES 

NORTH ATLANTIC 
DISTURBED 

( I TO 7 DAYS AHEAD) 

QUIET 

COMPARISON 
(SEE TEXT) 

ACTUAL 

0 10 20 31 

NORTH PACIFIC 

20 31 
COMMERCE - 

COMPARISON 
(SEE TEXT) 

DISTURBED 

QUIET 

ACTUAL 

VII b 

0 10 
STANOAROS SOULOER 



Vile USEFUL FREQUENCY RANGES -- NORTH ATLANTIC PATH 

MAY 1964 



USEFUL FREQUENCY RANGES ~ NORTH ATLANTIC PATH Vlld 

MAY 1961 

OhUT 3 6 9 12 15 18 2) 24 OhUT 3 6 9 12 15 18 21 24 

Adapted from Observations by Deutsches Bundespost 



Villa IQSY ALERT PERIODS 

INTERNATIONAL l RSIGRAM 
AND WORLD DAYS SERVICE 

JUNE 1964 

JUNE 
1964 

TIME 

OF ISSUE 

UT 

ADVANCE GEOPHYSICAL ALERT 

WORLDWIDE GEOPHYSICAL ALERT 

NO. TYPE TIMING ELABORATION 

10 1305 Ft. Belvoir, Magnetic Storm 

09/15XXZ 

11 0400 73 Magnetic Storm Exists 

15 1755 Anacapri, Solar Flare 15/1446Z 

16 0400 74 Solar Activity Exists Flares 

17 0400 75 Solar Activity Exists 

18 0400 76 Solar Activity Exists 

26 0400 77 Solar Calme Exists 

27 0400 78 Solar Calme Exists 

28 0400 79 Solar Calme Exists 

29 0400 80 Solar Calme Exists 

COMMERCE STANDARDS BOULDER 






