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ERRATA 

TERMINOLOGY AND SCALING PRACTICES 

The symbols and terminology used in this report are those adopted by 
the International Radio Propagation Conference, and given in detail on 
pages 24 to 26 of the report IRPL^C61, "Report of International Radio 
Propagation Conference," and in the Section on "Terminology", in reports 
IRPL-FI, 2, 3, 4, 5. 

Beginning with data reported for September, a new symbol, L, defined 
as follows, is adopted for use in detailed tabulations of hourly values of 
ionosphere characteristics observed at Washington* 

L or 1 3 critical frequency, rnf, or auf factor for FI layer 
omitted because no definite and abrupt change in slope of the h»f 
curve occurs either for the first reflection or for any of the 
multiples© (See "Report of International Radio Propagation 
Conference," IRPL-C61, June 1944, VI 3c, p.37). 

In the past, ionospheric conditions were summarized on a monthly basis 
by using average or mean values, for each hour of the day, for each month© 
However, following the recommendations of the International Radio Propa¬ 
gation Conference, held in Washington 17 April to 5 May 1944, beginning with 
data for 1 Jan© 1945, median values were used by IRPL wherever possible© 
Thus, median values are given for Washington, for all stations reporting 
directly to the IRPL, for the Canadian stations, and for all others send¬ 
ing in detailed tabulations to the IRPL, from whioh medians can be computed© 

Where averages are reported, they are, at any hour, the average for 
all the days during the month for whioh numerical data existed© 
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The monthly median values used here are the values equalled or 
exceeded on half the days of the month at the given hour* The following 
conventions are used in determining the medians for hours when no measured 
values are given, beoause of equipment limitation's and ionospheric irregu¬ 
larities* Symbols used are those given in the report referred to above, 
IRPL-C61. 

a. For all ionospheric characteristics* 
Values missing because of A, B, C or F (see terminology- 

referred to above) are omitted from the median count* 

b. For critical frequencies and virtual heights* 
Values missing because of E are counted as equal to or less 

than the lower limit of the recorder* 
Values missing because of D are counted as equal to or 

greater than the upper limit of the reoorder* 
Valu.es missing beoause of G are counted* 

1* For f°F2, as equal to or less than f°Fl. 
2* For h*F2, as equal to or greater than the median. 

Values missing for any other reason are omitted from the 
median count® 

o* For mnf factors (M-factors)* 
Values missing because of G are counted as equal to or less 

than the median* 
Values missing for any other reason are omitted from the 

median count* 

d* For sporadic E (Es)* 
Values of fEs missing beoause no Es reflections appeared* the 

equipment functioning normally otherwise, are counted as equal 
to or less than the lower limit of the recorder* 

Values of fEs missing for any other reason, and values of 
bEs missing for any reason at all, are omitted from the median 
count* 

MONTHLY AVERAGE AND MEDIAN VALUES OF IONOSPHERIC DATA 

The ionospheric data given here in graphical and tabular form were 
assembled by the Interservioe Radio Propagation Laboratory for analysis 
and correlation, incidental to IRPL predictions of radio propagation 
conditions. The following are the sources of the data* 

Australian Council for Scientific and Industrial Research, 
Radio Research Board, Australia* 

Brisbane, Q., Australia 
Canberra, A.C.T. (Mt. Strcmlo), Australia 
Cape York, Q., Australia. 
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British National Physical Laboratory, and Inter-Services Ionosphere Bureau* 
Slough, England 
Great Baddow, England 
Burghead, Scotland 
Delhi, India 
Madras, India 
Simonstown, Union of S. Africa 
Colombo, Ceylon 

Canadian Radio Wave Propagation Committee* 
Churchill, Canada 
Ottawa, Canada 
St. John* s, Newfoundland 
Prince Rupert, Canada 
Baffin I., Canada 

New Zealand Radio Research Committee* 
Kermadec Is. 
Christchurch (canterbury University College Observatory) 
Campbell I. 
Pitcairn I. 
Rarotonga I. 

Interdepartraent Ionosphere Bureau, U.S.S.R. Scientific Experimental 
Institute of Terrestrial Magnetism, Moscow, U.S.S.R.* 

Tykhi Bay, U.S.S.R. 
Tomsk, U.S.S.R. 
Sverdlovsk, U.S.S.R. 
Moscow, U .S.S.R. 
Leningrad, U.S.S.R. 
Alma Ata, U.S.S.R. 

Carnegie Institution of Washington (Department of Terrestrial Magnetism)* 
Christmas I. 
Fairbanks, Alaska (University of Alaska, College, Alaska) 
Reykjavik, Iceland (station closed July 31, 1945) 
Maui, Hawaii 
Trinidad, British West Indies 
Huancayo, Peru 
Aatheroo, T7. Australia 

United States Army Signal Corps* 
Leyte, Philippine Is. 

National Bureau of Standards* 
Washington, L.C. 

Stanford University: 
San Francisco, California 

Louisiana State University* 
Baton Rouge, Louisiana 
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University of Puerto hico: 
San Juan, p.R. 

Harvard University: 
Boston, Massachusetts. 

The tables of "provisional data" give values as reported to the IRFL 
by telephone or telegraph. Any errors in these values will be corrected 
in later issues of the F-series reports. In final data tabulations, any 
omission of values previously given in provisional tabulations is indi¬ 
cated by a dash. 

The tables and graphs of "final data" are correct for the values 
reported to the IRPL, but, because of variations in practice in the in¬ 
terpretation of records and scaling and manner of reporting of values, 
may at times give an erroneous conception of typical ionospheric charac¬ 
teristics at the station. Some of these errors are due to: 

a. Differences in scaling records where spread echoes are present. 

b. Onission of values where f°F2 is less than or equal to f°Fl, lead¬ 
ing to erroneously high values of monthly average or median 
values. 

c. Qnission of values where critical frequencies are less than the 
lower frequency limit of the recorder, also leading to erron¬ 
eously high values of monthly average or median values. 

These effects were discussed on pages 6 and 7 of the previous F-series 
reports, IRPL-Fl, 2, 3, 4, and 5. Discrepancies between predicted and 
observed- values are often ascribable to these effects. 

IONOSPHERIC DATA FOR EVERY DAY AND HOUR 

These data, observed at Washington, D.C., follow the scaling prac¬ 
tices given in the report .IRPI/-C61, "Report of International Radio Propa¬ 
gation Conference," pages 36 to 39, and the median values are determined 
by the conventions given under "Terminology and Scaling Practices" above. 

IONOSPHERE DISTURBANCES 

Table 89 presents ionosphere character figures for Washington, b.C., 
during October 1945, as determined by the criteria presented in the report 
IRPL-R5, "Criteria for Ionospheric Storminess", together with Amerioan 
magnetic K-figures which are usually covariant with them. 



9 

Table 90 presents sudden ionosphere disturbances as observed at 
Washington, D.C., during October 1945. 

Table 91 gives provisional radio propagation quality figures for 
North Atl&ntio and North Pacific areas, for 01 to 12 and 13 to 24 dCT, 
September 1945, compared with the IRPL daily radio disturbance warnings, 
and ISIB daily warnings, the IRPL semiweekly radio propagation forecasts 
for the &-zone, and the half-day American geomagnetic K-figures. 

The radio propagation quality figures were prepared from radio traffic 
data, reported to IRPL, in the manner described in detail in report IRPL-R13, 
’’Ionospheric and Radio Propagation Disturbances, October 1943 through 
February 1945,” issued 24 IMy 1945® 

GEOGRAPHIC AND DIURNAL VARIATIONS IN F2- LAYER 

CRITICAL FREQUENCIES 

Critical-frequency variations of the F2 layer of the ionosphere are 
of far greater complexity than those for the regular E and FI layers. 
Besides the pronounced increase in critical frequency with increase of 
solar altitude, which is common to all regular ionospheric layers, there 
are relatively conspicuous lag effects caused by the much greater recom¬ 
bination time characteristic of F2-layer heights, together with variations 
manifesting some relation to variations in geomagnetic latitude, these 
latter being possibly indicative of ionization caused by solar charged 
oorpusoular radiation. In addition, there are apparent less easily^ 
explicable differences between northern and southern hemisphere values, 
and other complex variations which may be the result of high-level atmos¬ 
pheric movement. 

In order to present a simple survey illustrative only of geographic 
ohange, apart from seasonal and solar-activity changes, for each of several 
hours of the day, values of twelve-month running averages of f°F2, for a 
sunspot number of zero, were estimated for a number of ionosphere stations, 
and plotted against geographic latitude for the hours 0000, 0400, 0800, 
1200, 1600, and 2000 local time, as shown in Figs. 83 through 88. 

Estimation of the twelve-month running-average f°F2 for zero sunspot 
number was made in nearly all oases by extrapolation of the linear trend 
curves,obtained by plotting twelve-month running-average observed f°F2 
against twelve-month running-average sunspot number. (Cf. IRPL-R4, 
"Methods Used by. IRPL for the Prediction of Ionosphere Characteristics 
and Maximum Usable Frequencies.”). The precision of these estimated 
values, for a given ionosphere station, is thus generally proportional 
to the time during which the station has been in operation. 

Mach less precise estin©.tes were made for several rather recent sta¬ 
tions, located in geomagnetically interesting positions, by superposition 
of the mean of their time variations of monthly-average f°F2 on those for 
a nearby, long-established station, the difference between the two being 
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applied to the zero-suns pot-minder value for the latter. Such low- 
precision estimates are indicated on Figs. 33 through 83 by symbols 
which are different from those for the far more precisely known values 
for older stations. In the case of Tykhi Bay, U.S.S.R., two values are 
given, - one, the estimated value of zero-sunspot-number yearly-average 
f°F2 for a considerable amount of rather old data; the other, the estimate 
for recent data only. Both values have rather low precision. Values for 
the hour 0400 at Christmas I. are omitted because of scanty data. 

In order to afford comparison between northern- and southern-hemisphere 
values, as well as effectively to amplify the data available for the de¬ 
lineation of latitude variation, all values are also plotted at opposite- 
hemisphere latitudes, these reversed values being designated differently 
in the figures. 

Inspection of the series of latitude-variation curves presented in 
Figs. 33 through 88 reveals the following general characteristics: 

1. Equatorial values of f°F2 are generally greater than those at 
high latitudes. 

This variation is more regularly apparent in the E and Fl layers, 
and is most probably indicative of the major role of ultraviolet solar 
radiation in causing F2-layer ionization. 

2. Afternoon values of f°F2 are far greater than morning values for 
equal solar altitudes. 

This follows from the slow recombination rate at F2-layer heights, 
and is far more apparent for this layer than for the E and Fl layers. 

3. Southern-hemisphere values of f°F2 are generally slightly lower 
than those for equal geographic and geomagnetic latitudes in the northern 

hemisphere. 

The cause for this difference is obscure. Hemisphere differences in 
ionospheric behavior, however, are noted not only in this respect, but 
also in relative seasonal behavior (’’llon-seasonal Change of F2-Region 
Ion-Density", L.V.Berkner, H.W.IVells, Terr. Mag. March 1938, p.15) and 
in solar-activity variations of sporadio-E ionization, (IRPL-F12, 
"Sporadio-E Variation with Intensity and Latitude of Solar Activity," 
p.10, iiugust 1948). In the last case, as noted in the reference cited, 
there is some indication that the cause may lie in inequality of 
corpuscular radiation from northern arid southern solar hemispheres. 

4. Equal geomagnetic latitudes possess similar, although not identical, 

F2»layer characteristics. 

This may be noted in comparing the three curves drawn, for each hour, 
through values for stations lying in the east, intermediate, and west 
zones°of the IRPL-D series prediction charts. In fact, recognition of 
this "longitude effect" (High-Frequency Radio Transmission Conditions, 



11 

10 Sept. 1943, p.3j IRPL Radio Propagation Handbook, part 1, p.30) was the 
basis of this zoning of IRPL prediction charts, which first put this know¬ 
ledge into operational use (Radio Propagation Conditions, 15 November 1943), 
with predictions for January 1944. 

5. Near the geomagnetic equator, night values of f°F2 are particularly 
high, noon values being particularly low. 

This suggests bombardment by charged particles emitted by the sun as 
a partial cause for F2-layer ionization. That the variation of the noon 
f°F2 with geomagnetic latitude in the proximity of the geomagnetic equator 
may be very great is shown by comparison of corresponding values for 
Patos, Brazil ("Radio Observations of the Ionosphere," T.R.Gilliland, 
National Geographic Society-National Bureau of Standards Solar Eclipse 
Expedition of 1940 to Brazil, Contributed Technical Papers, Solar Eclipse 
Series, No. 2, Washington, 1942, p.93) and for Huancayo, Peru. 

6. Pronounced lowering of f°F2 occurs in the auroral zones. 

This effect, again, may be ascribed to the presence of moving charged 
particles. The auroral drop in f°F2, sometimes following a pronounced 
"shelf” of high values of f°F2 at slightly lower latitudes, as, for 
example, at 0400, indicates that charged particles, traveling in spirals 
along the lines of magnetic force, may concentrate in number as the mag¬ 
netic poles are approached, tlius causing increased values of f°F2, then, 
at still greater concentrations, appear at lower ionospheric levels, 
possibly in the Ss region of the ionosphere, with consequent lowering of 
f°F2 values. The appearance of greater concentrations of particle radia¬ 
tion at lower atmospheric levels has also been noted in cases where in¬ 
creased fEs preceded increased D-layer absorption (Summary Report on 
College (Alaska) Observatory, July 1942 through June 1943, p.5, issued 
by the Department of Terrestrial Magnetism, Carnegie Institution of 
Washington). The possibility of such transfer between F2- and Es-layer 
ionization has been previously suggested ("Radio propagation Conditions,” 
issued August 1944, pp.4, 5). There are strong indications of this pos¬ 
sibility in the abnormally high values of f°F2 preceding abnormally high 
values of fEs at the daytime beginnings of ionosphere storms. 

It may thus be concluded that, although solar ultraviolet-light radia¬ 
tion seems chiefly responsible for F2-layer ionization, where relatively 
slow recombination rates maintain lag effects to a far greater extent 
than in lower ionospheric layers, ionization caused by charged particle^ 
emitted from the sun forms a not inconsiderable part of the total number 

of ions present. 

ERRATA 

1. In the report IRPL-Fll, issued July 1945, item 1 of the "Errata" 
section, concerning the reporting time of the Australian stations, was 
not correctly stated. The provisional data tabulations of Australian 
data for which the reports on local time began after the stated dates were 
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those provisional tabulations covering only f°F2 and F2-M-3000, such as 
Table 25, Ift# Stromlo, April 1945, in IRPL-FlO* These were made from 
brief summaries sent each month from Australia by radio* Those pro¬ 
visional tabulations containing more characteristics, such as Table 33, 
Brisbane, April 1945, in IRPLr-FlO, constituting the majority of the 
Australian provisional tabulations, were reported on the stated meridian 
times, having been made from air-mail summaries from Australia. 

Since final data tabulations always supersede provisional data 
tabulations, the only data to which the correction of reporting time 
need be applied are 1945 data, all 1944 final data having already been 
reported in various issues of this series appearing before this present 
issue* 

2* In the table of paragraph 1 of "Errata" in the report IRPL-Fll 
the meridian local time for Watheroo was erroneously given as 119.9°E. 
The correct meridian local time is 115*9°E* 

3* In report IRPL-F10, on page 2 in the "Contents," reference was 
made to median values of final data for March and April 1945 from Bris¬ 
bane* Ihese values were average values; they should have been so desig¬ 
nated also in Table 33 of the same issue* 

4* In the report IRPL-F12, Table 42, and in IRPL-F14, Tables 49 and 
59, the time on which the Watheroo final data for May, June, and July 
were reported should have been given as 120*0°E meridian time instead 

of local time. 

5. paragraph 2 of "Errata" in the report IRPL-F14 stated that the 
height data for Rarotonga, April and May 1945, should be disregarded. 
It is furthermore true that the corresponding F2-M-3000 should be re¬ 

garded as unreliable* 

6. Paragraph 1 of "Errata", page 11, in the report IRPL-F14, 
erroneously referred to IRPL-FlO. The reference should have been made 

to IRPL-F12. 
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Table 89 

Ionospheric Storminess, Ootober 1945 

— lonospherio Character* 
00-12 GCT 12-24 GCT 

Principal Storms 
Beginning End 

GCT GCT 

Geomagnetic Character** 
00-12 GCT 12-24 GCT 

Ootober 
1 2 4 1300 2300 1 1 
2 3 * 

V 1 1 
3 1 2 1 1 
4 2 1 0 1 
5 1 3 2 2 
6 2 2 0 1 
7 1 1 1 2 
8 2 3 2 2 
9 2 3 2 1 

10 1 2 0 0 

11 1 2 0 0 

12 2 1 2 4 

13 3 0 3 1 

14 2 0 1 2 

15 1 0 2 2 

16 2 2 2 2 

17 3 1 1 2 

18 2 1 2 2 

19 1 1 1 2 

20 1 1 1 2 

21 1 1 0 1 

22 1 3 1 2 

23 2 1 1 2 

24 3 2 4 5 

25 3 2 4 3 

26 2 3 1 0 

27 3 2 1 3 

28 3 1 3 3 

29 2 1 2 2 

30 
a 
£ 1 1 2 

31 1 1 1 1 

* Ionosphere character figure (I-figure) for ionospheric storminess at 
Washington, D.C., during 12-Houir period, on an arbitrary scale of 
0 to 9, 9 representing the greatest disturbance* 

**Average for 12 hours of American magnetic K-figure determined by a 
number of observatories, on an arbitrary scale of 0 to 9, 9 rep¬ 

resenting idie greatest disturbance. 



Table 90 

Sudden Ionosphere Disturbances Observed 

at Washington, D.C* 

GCT Locations of Relative Other 
Day Beginning 2nd transmitters intensity 

at 
miniums* 

phenomena 

October 
5 1742 1806 Ohi o , D • C •, 

England , Mexico , 
Brasil, Hawaii 

0*2 

21 1616 1740 Ohio, 5®C®, Chile 0.06 Terr«mag• pi Is 
1615-1624 

25 1942 2000 Ohio, D.C*, New York, 0*1 
Brasil, Chile, 
Hawaii 

Terr*mag.pulse** 
1928-1940 

28 
28 

1644 
1738 

1730*** Ohio, D*C*, Chile 
1825 Ohio, D*C*, Chile 

0.05 
0.1 

(Terr«mag.pulse** 
( 1719-1735 
( 1740-1745 
( 1800-1807 

29 1025 1045 England 0*1 

29 1942 2010 Ohio, D.C*, 
England, Brasil, 
Chile, Hawaii 

0*05 Terr .mg. pulse** 
1938-1950 

*Rstio of received, field intensity during SID to average field intensity 
before and after, for station ^XAL, 6080 kilocycles, 600 kilometers 
distant, for all SID except the first one on 29 October, which i© 
for station GUI, 13525 kilocycles, received in New York, 5340 
kilometers distant* 

**A© observed on Cheltenham magnetogram of the United States Coast and 
Geodetic Survey* 

***Incomplete recovery of SID* 
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Fig.43. CAPE YORK, 0., AUSTRALIA AUGUST, 1945. 
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I. 61. SVERDLOVSK,U.S.S R. 

56.7°N , 6i l°E JULYJ945 

_ OBSERVED ISOLATED E OBSERVATIONS 

Fig. 62. TOMSK, U.S.S.R. 
56.4° N, 85.0° E_JULY ,1345 



00 02 04 06 08 10 12 14 16 10 20 22 00 

3 5 

O 2 5 
O 
O 

S 20 

CVJ 
lu 

1 5 

1.0 
12.0 
11 0 

100 

9.0 

8.0 

5 7° 

3 6.0 

o'" 5 0 

T 45 
^ 4.0 

LU 

c 585ERVED 
:RED!CTI0N MADE FOUR MONTHS BEFORE _ 

UJ — <s> 1 J-' 
rr f) 
2* 
3 ) 

CO 
F 2 

'"T' 
l 

v-i 

/ FI 

► / 
/ \ V 

\ ES Es 

C
R

IT
IC

A
L
 

F
R

E
Q

U
 

5
 

oi
 

b
 

S
 

o
 , ■*" -\ 

> \ / . ,-S r J, ii 
\ \ 

/ / 5 1 V. ' ' 

/ 

/ 
/ 

\ 
1 

/ 

! 

i 
r- 
L- 

\ 
! 
i LOCAL TIME 

00 02 04 06 08 10 12 14 16 IS 20 22 00 

Fig. 65 BRISBANE, Q, AUSTRALIA 
27 5°S, 153 0°E JULY, 1945 

——LIMITING FREQUENCY-5 Me 

-LIMITING FREQUENCY-7 Me 

Fig.68 CANBERRA,A C.T.,(MT.STROMLO),AUSTRALIA 
JULY,1945 



12.0 
3 t.O 

10.0 

9.0 

-OBSERVED ■“ 
. -PREDICTION MADE FOUR MONTHS BEFORE rl 

r-tjJ rh- 
.LlJ 

y 7.0 

z 6-° 

r 5.0 

>« 
^ 4-0 

UJ tj 

cr 

'.(O 

rF2 

> FI 
: 

s 

s 
: > 

\ 
x1 

3 15 .y / r J •• 

C
R

IT
IC

A
L
 

F
R

E
 

r-
 

M
 

ro
 

L 
D
 

<*
 

b
 

£
 

c 

.2 
/ 

\ 

/ 
/ 

'/ 
/ 

\ 
\ 

/ \ 

1 
L 

\ 

\ 
LOCAL TIME 

00 02 04 0€ 08 10 12 14 16 18 20 22 C 
* * * * * * *- 

Fig. 69. CAMPBELL ISLAND *SSW3E3S?° VALUE 

52.5° S, 169.0°E JANUARY, 1945. 

00 02 04 06 OS to 12 14 16 18 20 22 00 

0 
0 

2 20 
1 

CM 

^ 1.5 

1.0 

X 

0 

= IS 

= IS 

0I_ 

ou 

ATE 

3.TE 
D 
D 

F2 

Es 

_L 

_L 

AYE 

AYE 

R 
:r 

OE 

OE 

iSE 

3SE 
RVA 
RW 

no 
TIC 

NS 

NS 

12.0 
11.0 

A UDotnVAl lUIMS 

OBSERVED 

10.0 
— PREDICTION MADE FOUR MONTHS B EFORE 

8.0 </) 

i ™ 
TT' 

ZD VhZD 

2 6-0 
re. 

P 5.0 

> 45 

Z «0 
UJ is 

[F2 

v FI 

\ * 

/ 

O 
LJ 3.0 
or 

^ 25 
J 
<S 

P ™ 
CL 
O 

1.5 

j 
E 3 

A 

/ 

/ \ 
\ 

/ 
/ 

> 
\ 

\ 

/ 
\ 

f\ 

1.0 /: LOCAL TIME 

00 

Fig. 70. 

02 04 06 08 
* 

CAMPBELL 

10 12 
* 

ISLAND 

14 
* 

16 18 20 22 
* * * 

* DENOTES INTERPOLATED VALUE 
FOR HOURS INDICATED 

00 

52.5 °S, 169.0° E DECEMBER, !944 

00 02 04 06 08 10 12 14 16 (6 20 £2 00 

2 

z 400 

LlJ O 

— LlJ 

jO 
< LlJ 

h A 
2 <n 
LlJ Ll) 

LjCT 
Q_p 

F2 

Fi 

, E 

--S 

♦ DENOTES INTERPOLATED VALUE FOR HOURS INDICATED 

i LOCAL time 

j 

X 

X 

X 

X X 
X 

0 ■D 

0 X 

jo 0 A s> 

n 
00 02 04 06 08 10 12 14 i6 18 20 22 

x LIMITING FREQUENCY - 3 Me 

o LIMITING FREQUENCY = 5 Me 

a limiting frequency - 7 Me 

Fig.71. CAMPBELL ISLAND DECEMBER, 1944 
L 



Fig 72 CAMPBELL ISLAND * * FOR°HOUPS *,88^° AUJE 

52.5° S, 169.0° E NOVEMBER, 1944 

r r:'. 02 04 0 e 12 14 16 18 20 22 00 

5 
i 

2 400 

X 300 
c- 

F2 

FI 
x 200 

< 

^ 100 
JL 

> n 

* 
* * * * * * 

DENOTES INTERPOLATED VALUE FOR HOURS INDICATED 

LOCAL TIME 

90 

ldo ^ 
5Z 

1-3 70 

o* 60 

' o 
U- 2 

tji 
o- 
<-* 40 
>- A 

X 

X 

UJUJ 

^ 30 
UjCE 
CL O 

X 

10 

0 o 0 

_ 
00 02 04 06 08 10 12 14 16 18 20 22 00 

X LIMITING FREQUENCY = 3 Me 

Q LIMITING FREQUENCY 5 Me 

Fig. 73. CAMPBEt -L ISL ANL NO ./EMBER 1944 

00 02 04 06 08 10 12 14 I S i8 20 22 00 

2 

Z 400 

X 300 
o 

UJ 

X 200 
_J 
< 

= 100 

tr 

> o 

i 

r ^ 

FI 

c 

100 

* * * * * * * 

DENOTES INTERPOLATED VALUE FOR HOURS INOICATED 

LOCAL TIME 

>- 80 
OJ O 

1-3 70 

<s 

u-Z 
OjZ oO 

wi 
o-, 

1 
1 

' 

1- A 
Z U> 
UJUJ 
Ox- 3Q 
rr 

 . 

n 

_ ~ 
... 

.... 

X 

□ X 
X t i 

1 

10 

0 

Fig. 75 

1 

2 
- 

* 
0 

_ 
j 

A 

0 02 04 OS OS 10 12 14 16 10 20 22 00 

x LIMITING FREQUENCY = 3 Me 

o LIMITING FREQUENCY * 5 Me 

A LIMITING FREQUENCY > 7 Me 

3. CAMPBELL ISLAND OCTOBER, 1944 



C
R

IT
IC

A
L
 

F
R

E
Q

U
E

N
C

Y
(f

°)
 

IN
 

M
C
 

F
2

-M
3

0
0

0
 

00 02 04 06 03 10 12 14 16 IQ 20 22 00 

5 
X. 

z 400 

h* 
X 300 
o 

LxJ 

X 200 

-J 
<_ 

1 

1 

F3 

FI 
1- 

1 
b 

a: 
> o 

100 

* 4F # # 
* DENOTES INTERPOLATED VALUE FOR HOURS iNOiCATE0 

LOCAL TIME 

, > 80 
LUO 

jO 
<UJ 

o* 60 

O2 sn . 

4^2 
C3—, 

H-A 40^ 
2 i/> 
LULU 
O- 30 

ujcr 
Q. o 

u* 20 

10 

- 

— 

1 i* A 

* r O b 

00 02 04 06 08 10 12 14 

X LIMITING FREQUENCY = 3 Me 

o LIMITING FREQUENCY - 5 Me 

Fig. 77. CAMPBELL ISLAND 

16 18 20 22 00 

SEPTEMBER, 1944 



(. 04 Ofr 0b !2 '4 16 !8 20 22 00 

1 1 1 
p ! 1 

V— 
1 | ! 

_ F2 
o V 

! 
j 

^ 100 

a: 

1 . 
. 1 1 

1 

> ol 1 
! 

110 

so.o 
so 
8.0 

o 70 

2 6.0 

T' 5.0 

> 45 
g 40 

^ 3.5 

S 3.0 
cc 

_I 
< 

g - 
a: 
o 

1.5 

1.0 

OBSERVED - 
- -T- .P REi )IC' 

r- 
”10 N MA DE FC XJF \ 10 s BE FO RE - — 

—- 
— 

OP1 
ED D 
if) • f>~ 

— 

s 
/ F ? 
1 p \ 

7 f 
1 

\ \ 

(/ FI \ 

I 

1 
T\ 

:/ 
\ 
i 

... 

/ 
! 

\ 

\ 
i LOCAL TIME 

00 02 04 06 08 10 )2 14 16 18 20 22 00 
* * * * 

Fig. 80. CAMPBELL ISLAND * ?r„™P«oED V1LUE 
52.5° S, 169.0°E JUNE, 1944 



S
0

0
6
-
 

oO
0

~
 

o
O
l~
 

0Q
9~
 

0O
S

- 
o
0

V
- 

o
0
S

- 
o
0

3
-
 

o
0
l- 

q
Q
 

o
0
l 

o0
3
 

«
0

£
 

0O
P
 

o
0
S
 

e
0

9
 

oO
Z
 

c
0

9
 

e0
S

~
 N

 

tA 
O 
o 

F
ig

. 
8
3
. 

V
A

R
IA

T
IO

N
 

O
F
 

f°
F

g
, 

A
T
 

Z
E

R
O
 

S
U

N
S

P
O

T
 

N
U

M
B

E
R

, 
W

IT
H
 

L
A

T
IT

U
D

E
, 

G
O

O
D
 

L
O

C
A

L
 

T
IM

E
. 



UJ 
S 

< 

o 
o 

o 
o 

o 

UJ 
Q 

3 

t 
H 

< 

X 

t 

i 

X 

UJ 
CD 
S 
3 

2 

b- 

o 
QL 
00 
2 

CD 

O 

X 

UJ 
N 

b- 

< 
evT 

Ll 

O 

< 

< 

> 

<fr 

00 

d» 

u_ 



N
 9

0
®
 

SO
®
 

?
0
°
 

6
0

°
 

5
0

°
 

4
0
°
 

3
0

°
_

2
0

®
_

1
0

®
 
_

0®
_

-i
O

° 
-
£

0
°
 

-3
0

°
 

-4
0
°
 

-5
0

°_
~

6
0

c
 
_
-
T

O
®

_
-
8
0
°
_
-
9
0
®

 S
 

LiJ 

</) 
o 
o 

UJ 
Q 

3 

e- 

O 

X, 
CL 
< 

£E 
CD 
© 

UJ 

^30WHN lOdSNHS 0£J3Z IV sdol 39Vy3AV-AldV3A 

< 

o 
o 

o 
o 
00 
o 

UJ 
o 

3 

< 
-J 

X 

£ 

of 
LiJ 
QD 

s 
10 

H 

O 

a, 

co 

z 
3 

CO 

o 
££ 

LU 
N 

M 

LL. 

o 
»*— 

O 

< 

< 
> 

iri 

oo 
O'* 

u. 



fcoawnN lOdSNns o&3z iv 3S>va3Av-Aiav3A 

uJ 
Z 
H 

< 
O 

o 

o 
o 
OJ 

UJ 
Q 

3 

< 
_J 

X 

5 

£K 
UJ 
CD 
Z 
3 

2: 

h- 

o 
0. 

cn 
z 
ID 
CO 

o 
£C 
UJ 
N 

< 

M 

u_ 

o 

< 

< 
> 

(D 

CD 

6> 



N
 
9
0
°
 

8
0
 

7
0

° 
6
0
°
. 

5
0
 

4
0
 

3
0
 

2
0
 
_

1
0

_
0
 

H
O
 

-2
0
 

-3
0
 

-
4

0
 

-5
0
 

-
6
0
 
_

-
7

0
_
 
_

-
8

0
_

_
-
9

0
 

S
 

in 

o 

UJ 
Q 

3 

O 

X 
a. 
< 
ae 
o 

o 
UJ 
o 

W38IMnN lOdSMOS 0d3Z IV 39Vd3AV—A1&V3A 

txi 

S- 

< 

O 

o 
_J 

o 
o 
to 

LaJ 
Q 

3 

X 

t 

$ 

a: 
uj 
00 

o 
a. 
m 

z 
z> 

(f) 

o 
QZ 

UJ 

N 

w 

U_ 
o 

Z 
g 
h~ 

< 

CC 
< 

> 

K 

CO 

d> 

U. 



S
o
6
6
-
 

o
0
8
"
 

o
O

Z
- 

o
0
9
“
 

©
O

S
- 

©
O

t>
- 

©
O

S
- 

o
0
3
-
 

o
0
l-
 

o
0
 

©
01 

" 
o
0

2
 

o
0

£
 

o
C

t? 
o
Q

S
 

o
0
9
 

e
O

l 
0

O
8
 

0
O

6
&

 

LU 

tf) 

< 
O 

o 

o 
o 
o 
OJ 

c* 

tiJ 
a 
3 

h» 

X 
t 

i 

tr 
tu 
OD 

z> 

o 
£L 
01 

3 

to 

o 
£C 

Lj*J 
Nl 

h* 

*£ 

cvT 
Ls_ 
s 
<■»— 

O 

o 
h- 

< 

DC 
<t 

> 

CO 
CD 

Lt 



IHPL REPGRTS 

Telephoned and telegraphed reports of Ionospheric, solar, geomagnetic, and radio propagation 

data from various plaoes. 
Radio disturbance warnings. 

Semiweekly: 
IRPIr-J. Radio Propagation Forecast, 

Semimonthlyt 
IHPL-Ja. Semimonthly Frequency Revision Factors for IBPL Basic Radio Propagation Prediction 

Reports, (Issued with IRPL-J series from 4 to 7 days in advance,) 

Basic Radio Propagation Predictions - Three months in advance, (War Dept, TB 11-499' 
monthly supplements to TM 11-499; Navy Dept. IXJC-13-l( ), monthly supplements to 
mc-13-1.) 

Ionospheric Data. 

Correlation of D.F. Errors with Ionospheric Conditions. 

Recommended Frequency Bands for Ships and Aircraft in the Atlantic and Pacific. 
Recommended Frequency Bands for Submarines in the Pacific, 
Frequency Guide for Operating Personnel, 
Frequency Guide for Merchant Ships. 

Special Reports, etc,: 
IRFL Radio Propagation Handbook, Part 1. (War Dept. TM 11-499; Navy Dept. DNC-13-1.) 
IRPL-C1 through C6l, Reports and papers of the International Radio Propagation Conference, 

17 April to 5 May 1944. 
IRPL-R. Unscheduled reports; 

Rl. Maximum Usable Frequency Graph Paper. 
R2 and R3* Obsolete. 
R4. Methods Used by IBPL for the Prediction of Ionosphere Characteristics and Maximum 

Usable Frequencies. 
R5. Criteria for Ionospheric Storminesc. 
h6. Experimental studies of ionospheric propagation as applied to a navigation system. 
R7. Further studies of ionospheric propagation as applied to a navigation system. 
88. The Prediction of Usable Frequencies Over a Path of Short or Medium Length, 

Including the Effects of Xs. 
R9. An Automatic Instantaneous Indicator of Skip Distance and MUF. 
RIO. A method for study of the ionosphere. 
811. A Nomographic Method for Both Prediction and Observation Correlation of 

Ionosphere Characteristics. 
R12. Ionospheric variations. 
R13. Ionospheric and Radio Propagation Disturbances, October 1943 Through February 1945. 
Rl4. A Graphical Method for Calculating Ground Reflection Coefficients. 
R15* .Predicted Limits for F2-layer Radio Transmission Throughout the Solar Cycle. 
Hl6. Predicted F2-layer Frequencies Throughout the Solar Cycle, for Summer, Winter, 

and Equinox Season. 
R17. Japanese Ionospheric Data - 1943. 
Rig. Comparison of Geomagnetic Records and North Atlantic Radio Propagation Quality 

Figures - October 1943 through May 1945* 
R19. Nomographic Predictions of F2-layer Frequencies Throughout the Solar Cycle, 

for June. 
R20. Nomographic Predictions of F2-layer Frequencies Throxighout the Solar Cycle, 

for September. 
R21. Notes on the Preparation of Skip Distance and MUF Charts for Use by Direction- 

Finder Stations. (For distances out to 4000 km.) 
R22. Nomographic Predictions of F2-layer Frequencies Throughout the Solar Cycle, 

for December. 
R23. Solar-Cycle Data for Correlation with Radio Propagation Phenomena. 

R24. Effect of certain equipment characteristics on the usefulness of a navigation system. 

IRFL-T, Reports on Tropospheric Propagation. 
Tl. Radar Operation and Weather. (Superseded by JANP 101.) 
T2. Radar coverage and weather. (Superseded by JANP 102.) 

*1terns bearing this symbol are distributed only by U.S. Navy in NQNREGISTER3D PUBLICATIONS 
MEMORANDA (NBFM). 

••Distributed only by U.S. Navy. 

Monthly; 
IHPL-D. 

IBPL-F. 

Bimonthly; 
IRPL-G. 

Quarterly; 
•IRFL-A. 

IHPL-B. 
•IRPL-H. 

••IHFL-M. 




