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Clyde, 3arf in !• (Median values) •••••••••••• Table 1 
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St* John's, Newfoundland (Median values) • ••••••• Table 3 
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Maui, Hawaii (Median values) • •••«•••••••• Table 8 
Trinidad, Brit* West Indies (Median values) •••*.*• Table 9 
Huanoayo, Peru (Median values) a************ Table 10 

November 1945 
Clyde, Baffin I. (Median values) a®*®**®*®*.* Table 11 
Burghead, Scotland (Average values) *»••••••*• Table 12 
Great Baddow, England (Average values) * ® • « ® . ® • ® Table 13 
St® John's, Newfoundland (Median values) *••«•••• Table 14 
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Final data 
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‘WashiniSon, D*C® (Median values) «e9®ee®«®o©. Table 16 

Figs® 1 and 2 
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Final data 

November 1945 
'Chur©hiTT7 Canada (Median, values).. . . . Table 26 

Figs. 3 and 4 
Brine® Rupert, Canada (Median values) • Table 27 

Figs. 6 and 6 
Ottawa, Canada (Median values) Table 28 

Figs. 7 and 8 
Boston* Massachusetts (Median values) ..Table 29 

Figs. 9 and 10 
San Francisco, California (Median values) ......... Table 30 

Figs. 11 and 12 
Baton Rouge, Louisiana (Median values) » ..Table 31 

Figs. 13 and 14 
Chungking* China (Median values) *••«•••...*•• Table 32 

Figs. 15 and 16 
San Juan, Puerto Rico (Median values) ........... Table 33 

Figs. 17 and 18 
Trinidad, Brit. West Indies (Median values) •••••••• Table 34 

Figs. 19 and 20 

October 1946 
Alaska (Median values) •••.••••••••• Table 36 

Figs. 21 end 22 
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Figs* 23 and 24 
Chungking, China (Median values) ....... . Table 37 

Figs. 26 and 26 
Christmas I. (Median values).  Table 38 

Figs. 27 and 28 
Cape York, Australia (Median values) Table 39 

Figs. 29 and 30 
Brisbane, Australia (Median values) ... Table 40 

Figs. 31 and 32 
Canberra, Australia (Median values) ••.••••••••. Table 41 

Figs. 33 and 34 

September 1946 
'"“pSeEkwar, Indi a (Average values)..Table 42 

Figs. 36 arjd 36 
Delhi, India (Average values) ••••••••••••••• Taole 43 

Figs. 37 and 38 
Bombay, India (Average values) •••••«•• . Table 44 

Figs* 39 and 40 
Madras, India (Average values) Table 45 

Figs. 41 and 42 
Colombo, Ceylon (Median values) Table 46 

Figs* 43 and 44 
Cape York, Australia (Median values) •.•••••»••• Table 47 

Figs. 46 and 46 
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Final data 

September 1945 (continued) 
Brisbane, Australia (Median values) • ••••••••••• Table 48 

Figs. 47 and 48 
Canberra, Australia (Median values) ..Table 49 

Fig®. 49 and 50 

IONOSPHERIC DATA FOR EVERY DAY AND HOUR.page 8 

December 1945 
?/ashington, D.C. 

h<F2 . . ... . ..TKble 50 
f°F2 * * . *...Tables 61 and 62 
h'FI ..* . . . ..Table §5 
f°Fl • ....Table 54 
h* E .    Table 66 
f°E .  Table 56 
Es    Table 57 
F2-M1500 ..'.Table 58 
F2-M3000  .Table 69 
F1-M3000   Table 60 
E-Ml 5 00   Table 61 

IONOSPHERE DISTURBANCES.page 8 

Ionospheric Storminess...Table 62 
Ionospheric character and principal storms observed 

at Washington, D.C., December 1945. 

Sudden Ionosphere Disturbances 
None observed at Washington, D.C., during December 1945. 

Radio Propa Ration Quality Figures, Compared with IRPL and IS IB 

North Atlantic and North Pacific quality figures, 
November 1945, provisional . ......... Table 63 

VARIATION OF F2-LAYER CRITICAL FREQUENCIES WITH SOLAR ACTIVITY . . . Page 8 

Variation of f°F2, at sunspot number 
* 100, with latitude, —- 0000 local time • . Fig.61 

0400 local time • • Fig.52 
0800 local time . • Fig.53 
1200 local time • • Fig.54 
1600 local time • • Pig®55 
2000 local time • • Fig.56 
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World-wide variation of yearly 
average f°F2, — sunspot number * 0, - W sone • • 

sunspot number » 100, - W sone • 
sunspot number *0,-1 sone • • 
sunspot number = 100, - I zone • 
sunspot number *0,-6 zone • • 
sunspot number = 100, - S sone • 

. Fig. 57 
• Fig. 58 
• Fig. 59 
• Fig. 60 
. Fig. 61 
• Fig. 62 

Nomograms for obtaining yearly-average 
f°F2 throughout the solar oyole, — W sone - Figs. 63 through 79 

Nomograms for obtaining yearly-average 
f°F2 throughout the solar oyole, — I zone - Figs. 79 through 95 

Nomograms for obtaining yearly-average 
f°F2 throughout the solar oyole, — E sone - Figs. 95 through 111 

ERRATA .page 11 

INDEXES OF IONOSPHERIC DATA SINC.E 1943 .page 11 

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 
XRPL-Fl, 2, 3, 4, 5. 

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

L or 1 s critical frequency, muf, or muf factor for Fl 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 3e, p.37). 

In the past, ionospheric condition® were summarised on a monthly basis 
by using average or is®an values, for ©ash hour of the day, for each month. 
However, following the recommendations of the International Radio Propa¬ 
gation 0o53fer@nc3, held in Washington 17 April to 5 May 194,4, 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 which medians oan be eomphtfcd. 

Where averages &r© reported, they are, atrany hour, the average for 
all the days during the month for which 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, because of equipment limitations and ionospheric irregularities. 
Symbols used are those given in the report referred to above, l-.d i.-f61. 

a. For all ionospheric characteristicsg 
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 recorder* 
Value* missing because of G are counted? 

1. For f°F2, as equ©1 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 suf factors (M-f&ctors)* 
Values missing because of G are counted as equal to or less 

than the median. 
Values missing for any other reason are emitted from the 

median count. 

d. For sporadic B (Ee)* 
Values of fEs missing because 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 
hEs missing for any reason at all, ar© emitted from th© median 

count. 

Beginning with data for November 1945, doubtful monthly median values 
for ionospheric observations at Washington, D.C®, ar® indicated by a 
parenthesis, in accordance with the practice already in us® for doubtful 
hourly values. The following are th® conventions used to determine 
whether or not a median value is doubtful* 

1. If only four values or less are available, no median value is 
computed, the data being considered insufficient. 

2. For the F2 layer , if only five to nine values are available, 
the median is considered doubtful. The E and Fl layers are so regular 
in their characteristics that, so long as there are at least five values, 
the median is not considered as doubtful* 

3* For all layers, if more than half of th® values used to compute th© 
median ar® doubtful (either doubtful or interpolated), the median is con¬ 

sidered doubtful. 
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It is expected that this practice will b@ of assistance in evaluating 
the monthly median Washington data. 

MONTHLY AVERAGE AND MEDIAN VALUES OF IONOSPHERIC DATA 

The ionospheric data given here in graphical and tabular fora were 
assembled by the Interservice Radio Propagation Laboratory for analysis 
and correlation, incidental to IRPL predictions of radio propagation con¬ 
ditions. The following are the sources of the datai 

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

Brisbane, Australia 
Canberra, Australia 
Cape York, Australia 

British National Physical Laboratory, and Inter-Services Ionosphere Bureau* 
Slough, England 
Great Baddow, England 
Burghead, Scotland 
Delhi, India 
Capetown, Union of S. Afrioa 
Colombo, Ceylon 

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

New Zealand Radio Research Committee* 
Kermadec Is. 
Christchurch (Canterbury University College Observatory) 

Campbell I. 
Pitcairn I. 
Rarotonga I. 

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

Bukhta. Tikbaya, 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. 
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Carnegie Institution of Washington (Department of Terrestrial Magnetism) 
Christmas I® 

Fairbanks,., Alaska (University of Alaska, College-, Alaska) 
Bfeui* Hawaii 
Trinidad, Brit. West Indies 
Huaneayo, Peru 
Watheroo, W. Australia 

United States Amy Signal Corps* 
Leyte, Philippine is® 

National Bureau of Standards* 
Washington, D«€e 

Stanford University* 
San Franciboo, California 

Louisiana State University* 
Baton Rouge, Louisiana 

University of Puerto Rico* 
San Juan, P.R. 

Harvard University* 
Boston, Massachusetts 

The tables of "provisional data" give values as reported to the IRPL 
by telephone or telegraph. Any errors in these values will be correoted 
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 reoords and scaling and manner of reporting of values, 
may at times give an erroneous conception of typical ionospheric charac¬ 
teristics at the station. Sane of these errors are due to* 

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

b. Omission 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. Omission of values where oritic&l 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 asorib&ble to these effects. 
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IONOSPHERIC DATA FOR EVERY DAY AND HOUR 

Thes© data, observed at Washington, D.C., follow the sealing practices 
given in the report IRPL-C61, "Report of International Radio Propagation 
Conference," pages 36 to 39, and the median values are determined by the 
conventions given under "Terminology and Scaling Practices" above* 

IONOSPHERE DISTURBANCES 

Table 62 presents ionosphere character figures for Washington, D,C*# 
during December 1945, as determined by the criteria presented in the re® 
port IRPL-R5, "Criteria for Ionospheric Stormin©@s*% together with American 
magnetic K-figures which are usually covariant with thesu 

Table 63 gives provisional 'radio propagation qm&lity figures for 
North Atlantic and North Pacific areas, for 01 to 12 and 13 to 24 GCT, 
November 1945, compared with the IRPL daily radio disturbance warnings, 
and ISIB daily warnings, the IRPL semiweekly radio propagation forecasts 
for the A-zone, and the half-day American geomagnetic Kafiguree* 

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 194S through 
February 1945," issued 24 May 1945. 

VARIATION IN F2-LAYER CRITICAL 

FREQUENCIES WITH SOLAR ACTIVITY 

A total survey of the variation in F2-layer critical frequencies my b© 
conveniently presented by (a) the variation with solar activity of th© 
yearly-average f°F2, for all locations and times of day, (b) the variation 
of iiie ratio of seasonal-average to yearly-average f°F2 with location and 
time of day, and (c) the variation of the distribution of daily values of 
f°F2 about the seasonal-average value, with location, season, and time of 
day, if it may be assumed that the latter two variations do not change 
with solar activity* 

In the two leanediately preceding issues of this report, discussion 
was presented concerning th© geographic and diurnal variations in F2-layer 
oritical frequencies (IRPL-F15, p*9. Fig. 83, et seq.) and seasonal varia¬ 
tions in F2-layer oritical frequencies (IRPL-F16, p®8, Fig. 47, at seq.)® 
It is the purpose of the present discussion to complete the survey of 
average f°F2 variations by presenting their variation with solar activity 

/(a), above^• 
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Th® variation of ©ritic&l frequency with solar activity, for any 
regular ionospheric layer® is sueh that an approximately linear relation¬ 
ship seems to exist between the critical frequency® for any given time of 
day, seaaon, and location, and the smoothed sunspot number for the corres¬ 
ponding time* (Cfa IRFL-S4, ^Methods Used by IRPL for the Prediction of 
Ionosphere Characteristics aid Maxiimaa Usable Frequeneies,w IRPL*>R26, 
"The Ionosphere a® a Measure; of Solar Activity," )• For most locations 
and times of day® the slopes of the curves relating critical frequency 
and sunspot number are steepest for the F2 layer. 

The approximate linearity of the above relationship facilitates pre¬ 
sentation of F2-layer solar-activity variations of critical frequency in 
that it is completely described, for most practical purpose®, by the 
diurml-geographie&l array of yearly-average f°F2 values taken at any two 
convenient values of sunspot number. In the report IRPL-FlS, loe9 cit«, 
latitude-variation curves were presented ©f f®F2 at a sunspot number of 
z@r®, obtained by extrapolation of th© linear curves described above, for 
several hours ©f the day, &es3 their principal features discussed. In 
similar fashion. Figs® 51 through 5© present latitude variation curves of 
yearly-average f°F2 for a sunspot number of 100, in which it may be noted 
that all of th© chief features of variation noted in the corresponding 
curves for zero sunspot number ar© maintained (lie,, latitude variations 
due to solar altitude, longitude variations due to’ geomagnetic latitude 
variation with geographic latitude, northern and southern hemisphere dif¬ 
ferences, &sd maintenance of higher values in th® afternoon than occur 
during morning hours at equal solar altitudes® 

Although the estimation of values of f°F2 for sera sunspot number 
always involves extrapolation of th© linear trend curves with sunspot 
number, whereas, in several cases, the values for a sunspot number of 100 
may be read off the curves, the accuracy of th© estimation for sunspot 
numbers near sunspot-maximum values, such aa 100, ar® somewhat l@@e than 
for the value of sere® This chiefly results from the reason® that (a) 
data from more ionospherio observing stations have been available near 
th® recent period of low solar activity, and (b) greater uniformity in 
th© interpretation of ionospheric records has been attained during recent 

Minute comparison of the latitude variation curves, for corres¬ 
ponding hours, at sunspot numbers of zero and 100, therefore, is of doubt¬ 

ful signifloanee. 

Figs, 5? through 62 present the geographical-diurnal array of these 
values at all locations and local times of day, at sunspot numbers of zero 
and 100, for the three geographical zones used for th® prediction charts 
issued in the XRPL-D series. The greatly retarded rat® of decay of ioniza¬ 
tion, particularly in equatorial region®, during th® afternoon, th© de¬ 
pression of oritioal frequences, particularly at night*, in, the auroral 
zones, tiie extremely rapid rise in ionization beginning with sunrise at 
ionospherio heights, and th© unusual diurnal characteristics associated 
with locations near the geomagnetic equator, ar© readily seen on these 

charts© 

It has been shown (IREL-Rll, nA Momogr&phio Method for Both Prediction 
and Observation Correlation of Ionosphere Characteristics") that the rela¬ 
tionship between critical frequency and solar activity, measured in sunspot 
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numbers, is such that it may be given even more concise and vivid presenta¬ 
tion by means of nomograms, such as those of Figs• 63 through 11], where 
this variation is expressed, for each son©, for every ten degrees of lati¬ 
tude. As previously discussed (IRPL-F11, "Ionospheric Thresholds of Solar 
Activity/9 p®8, Fig. 50 ©t seq.), the form of the central curve of the 
nomogram, being in most oases a nearly-collapsed loop, indicates fairly 
close approximation to the simple relationship 

(f°F2 - B) « f (t) (S 4- A) 

where B is for most locations a small number, frequently gero, f(t) a function 
representing a diurnal variation, S the relative smoothed sunspot number, and 
A ordinarily a fairly large number, of the order of magnitude 1Q% represent¬ 
ing a threshold of solar activity in terns of (negative) sunspot numbers 
necessary for the formation of appreciable F2-layer ionisation. Near the 
geomagnetic equator, there is appreciable deviation from this simple rela¬ 
tionship. In such eases the central curve of the nomogram approximates a 
"figure-8" form, where the portions which show nearly straight-line charac¬ 
teristics may each be represented by the above relationships, but with 
widely varying values of B and A® 

Considerable practical use my be made of this set of nomograms, if 
ionospheric measureroents are available for any location at any time for a 
period of as little as a f« weeks, and the corresponding smoothed sunspot 
number known. The yearly-average value for this sunspot number may be 
determined by using the appropriate nomogram, by interpolating between 
values determined from two adjacent nomograms, or, more accurately, by 
constructing a nomogram for the appropriate location from the charts. 
Figs. 57 through 62, after the manner described in the report IRPL-R16, 
MPredicted F2-layer Frequencies Throughout the Solar Cycle, for Summer, 
Winter, and Equinox Season." If the ratio between the average observed 
value of f°F2 at any hour, for the month under consideration, and the 
yearly-average value of f°F2 for this hour, for the same smoothed sunspot 
amber, is determined, this ratio is approximately constant throughout the 
solar cycle. Thus, by estimating a predicted sunspot number for any future 
time (Cf. IRPL-R25, "The Prediction of Solar Activity as a Basis for Pre¬ 
dictions of Radio Propagation Phenomena") a fair prediction may easily be 
made for that time, if appropriate seasonal data are available, as indi¬ 
cated above. Th© yearly-average value may be predicted by means of the 
nomograms, then the predicted yearly-average value for each hour may be 
multiplied by th® ratio of the monthly average to yearly average f°F2, 
for the same smoothed sunspot number, obtained as described above. The 
result will be a reasonably good prediction of f°F2 for th© time under 
consideration© If data covering several years* observations are available, 
and the average ©f such ratios of monthly-average to yearly-average f°F2 
used, much greater accuracy may be attained. 

An additional us© of such nomograms, in estimating solar activity, 
is described in the report, IRPL-R26, "The Ionosphere as a Measure of Solar 

Activity." 
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ERRATA 

1* In the report XRHj^FIS® Table 49 and fig© 44$ the time m. vhieh A® 
Madras data for Amgurfc 1945 were reported should haw® been m local 
tine instead of ®f#6°E meridian time. 

B0 In the report ffiPL^Pl©, it’ shouM haw hma m©t«d that there w®r@ 
no sadden. ionospherie disturbances @fe®®rr«d at Washington D*€®s during 
loweaber 1945* 

INDEXES OF IONOSPHERIC DATA SINCE 1943 

She fallowing indexes ar© the first of a projected series i© ’be pub¬ 
lished in ®&eh January iseru® of these reports® They are designed to make 
p@®®ibl® a quick survey of tmy ionospheric data published in these reports 
&r in their pred^oeagors, siao® August 1943® 

Previous to the issuance of these reports8 tabulation® wer® presented 
ip the p“®dee#S8<ap series, "Ionospheric Data®4* and are indicated in the 
index by month®« 

Uter® pr©wi@i®Bal data were published, such data have b@©:n indexed# 
fifisil data for the same month are nearly always t© be found la the same 
ieane ef mee® report® as -fee graphs, and may be fourri quickly through 

graph index# Wiser# no ^©visional data w©r® published, index numbers 
?<§f@r t© final data# 

prewiou® to the aumbared IRPL-F series, iemogpfaerie data graphs war® 
presented in a supplement t© the IHPL Handbook, wEadi© Propagation Condi^ 
tiou/ aad are indexed by months as ar® the early tabulations in M Iono¬ 

spheric Bet*.98 

Attention is called to the fact that errata in the tables and graphs 
of any i@®u« of the P eerie® were, when found, corrected in the "Errata" 

seotlaa ©f subsequent iseu@s® 



Index of Tabul&tlont of Ionospheric Data for 191^19)15 

t M A 

19UU 

M J J A s 0 N D J f M A M 
19^5 
J J A S 0 N D 

Adak, Alaska 15 
Alaa Ata, U.S.S.R. 12 14 l4 15 
Baton Rouge, Louisiana My Je Jy A 1 2 3 U 5 6 7 g 9 10 12 13 14 16 16 

Bombay, India 16 

Boston, Massachusetts g 10 10 11 12 13 14 15 16 

Brisbane, Australia 1 2 2 3 . U 5 6 7 9 10 11 12 13 14 15 16 

Bukhta Tikhaya, U.S.S.R. 6 6 6 6 11 11 12 12 14 14 15 15 
Burghead, Scotland 1 1 3 U 6 7 g 10 11 12 14 14 15 16 

Campbell I. 1 1 2 3 5 7 7 g 9 10 11 12 13 14 15 16 

Canberra, Australia 1 2 2 3 L 5 6 g 9 10 11 12 13 14 15 16 

Capetown, Onion of S.Africa 2 5 U 6 9 g 10 11 14 13 15 15 16 

Cape fork, Australia 7 g g 9 10 11 12 13 14 15 16 

Christchurch, H.Z, 1 1 2 3 U 5 7 7 8 10 11 12 13 14 15 16 
Christmas I. 5 7 g g 10 10 12 12 14 lh 16 16 

Chungking, China 15 15 16 

Churchill, Canada My Je Jy A 1 1 2 3 U 5 6 7 g 9 10 11 12 13 14 15 
Clyde, Baffin I. Je Je Jy A 1 2 3 L 5 6 8 9 10 11 12 13 15 16 

Colombo, Ceylon 11 11 12 14 14 15 16 

Delhi, India 2 1 3 3 b 6 7 g 10 11 12 33 14 14 16 16 

Talrbanks, Alaska Je Jy A 1 2 3 U 5 6 7 g 9 10 11 12 14 14 15 16 

Crest Baddow, England 1 2 2 3 5 5 6 7 g 10 11 12 13 14 15 16 

Quam I. 

Huancayo, Peru My Je Jy A 1 2 3 U 5 6 7 g 9 11 11 13 13 15 15 
Rermadeo Is. 1 1 2 3 4 5 7 7 9 10 11 12 13 14 15 16 

Kochel, Germany 15 

Iwajaleln Atoll 7 
Leningrad, U.3.3.R. 12 12 14 14 14 14 14 

Leyte, Philippine Is. 12 12 14 16 16 

Madras, India u U U 12 12 12 12 12 12 12 16 

Maul, Hawaii My Je Jy A 1 2 3 4 5 6 7 g 9 10 11 13 14 14 16 16 

Moscow, U.S.S.R. 6 6 6 6 6 6 6 6 11 11 11 12 14 14 14 

Oslo, Norway 14 15 15 16 

Ottawa, Canada Js Jy Jy 1 1 2 3 4 5 g 9 10 11 12 13 14 15 
Peshawar, India 16 

Pitcairn I. 5 5 6 7 g 9 10 11 12 13 14 15 16 

Prince Rupert, Canada 11 12 13 14 15 16 

Rarotonga I. g 9 10 11 12 13 14 15 16 

Reykjavik, Iceland My Js Jy 1 1 2 3 4 5 6 7 g 9 10 11 12 
St. John's, Newfoundland 10 11 12 13 14 15 
San Praneisco, California Je Js Jy A 1 2 3 4 5 6 7 g 9 10 11 12 13 14 15 16 

San Juan, Puerto Rico My Js Je A A 1 2 3 4 5 6 7 8 10 11 12 13 14 15 16 
Slough, England 5 5 5 5 7 7 g 9 10 11 12 13 
Snalnton, England 2 2 

Spitsbergen, Norway 

Sverdlovsk, U.S.S.R. 2 3 6 6 6 7 10 11 11 12 14 14 14 15 

Tomsk, U.8.8.R. 2 3 12 12 12 12 11 11 11 12 14 l4 15 
Trinidad, Brit.V.Indies Js Je Jy A 1 2 3 4 5 7 g 13 15 14 15 16 
Tromso, Norway 
Victoria Beach, Canada 12 
Washington, D. 0. Ay Js Jy A 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Watheroo, Australia Ja H7 Js Js Jy A 1 2 3 5 6 7 8 9 10 11 12 13 14 15 16 



Index of Oraphs of Ionospheric Data for iqkyiqk5' 

IPT" 
A 3 Q N I) J 7 M A 

ipir 
M J ■T A a n N T) ■T F M A M 

“IP! 
j A S 0 M P 

Adftk, Alaska 
Aina Ata, U.S.S.B. 12 14 lk 

Baton Houge, Louisiana D F Mh Ap «y wy Je A 1 2 2 3 U 5 6 7 8 10 11 13 lk 15 16 

Bombay, India 16 

Boston, Massachusetts 8 10 11 12 13 lk 15 16 

Brisbane, Australia D J Mh Mh Ap Xy Je Jy 2 2 3 3 U 6 7 10 10 U 15 15 
Bakhta Tlkhaya, U.S.8.R. 6 6 6 6 6 6 11 11 12 12 lk lk 15 15 
Burghead, Scotland D D F Mh A? «y Je Jy A 2 2 3 3 7 7 8 9 10 11 13 13 
Campbell 1« 15 15 15 15 15 15 1? 15 15 15 g 10 10 

Canberra, Australia J F Mh Ap My Je Jy 2 2 3 3 k 6 7 15 15 15 

Capetown, Union of 3.Africa 5 6 8 9 11 11 13 lk lk 15 
Cape York, Australia 8 8 10 10 11 15 
Christchurch, N.Z. D J F Mh Ap My Je A 2 1 2 3 k 5 7 7 9 10 10 11 13 lk 15 1ft 16 
Christmas I. 8 8 8 10 10 11 12 13 15 lft 

Chungking, China 16 

Churchill, Canada D J 7 Mh Ap My Je 2 1 2 2 3 5 ft 7 8 9 10 u 12 13 lk 15 16 

Olyde, Baffin I. Je } 3 3 3 9 9 9 9 10 10 13 13 13 13 15 

Colombo, Ceylon 13 13 lk 

Delhi, India D D D D F Mh Ap Xy Je Jy A 3 3 5 6 7 16 16 1ft 16 1ft 16 lk 16 

fairbanks, Alaska D J J 7 Mh Ap My Je 2 1 2 3 3 5 6 7 8 9 10 11 12 13 15 

Great Baddow, England D D F Mh Ap Xy Je Jy 2 2 2 3 3 6 ft 8 8 12 12 12 lk lk 15 15 16 
Guam I. b 7 
Huancayo, Peru D J F Mh Ap Ap My Je A 1 2 3 3 5 b 7 8 9 10 11 12 13 lk 15 16 
Kermadec Is. Mh Ap Xy Je A 5 1 2 3 k 5 7 7 8 10 10 11 
Koohel, Germany 15 

Ewajaleln Atoll 7 
Leningrad, U.S.S.R. 12 12 lU lk Jk lk 

Leyte, Philippine Is. lk lk 15 16 
Madras, India U k U 12 12 12 12 12 12 12 16 
Maul, Bewail Ap Xy Je 2 1 2 3 5 5 7 7 8 9 10 11 12 lk 15 16 16 

Moscow, U.S.8.E. 6 6 6 6 ft 6 6 6 11 11 11 12 14 

Oslo, Borway lk 15 l? 16 
Ottawa, Canada J 7 Mh Ap «y Je A 1 2 2 3 U 6 s 10 11 12 13 lk 15 16 
Peshawar, India 16 
Pitcairn I. 5 5 7 7 8 10 10 11 

Prince Bupert, Canada 12 13 lk 15 16 
Rarotonga I, 8 10 10 11 

Reykjavik, Iceland Je Je 2 1 3 3 3 7 7 8 8 10 10 13 13 15 
St.John's, Newfoundland 11 13 13 lk 15 
San Francisco, California J P Xh Ap xy Je Jy A 1 2 2 3 k 5 7 7 8 10 11 12 13 lk 15 lft 

San Juan, Puerto Blco D J 7 Mh Ap Xy Je Jy A 1 2 2 3 5 5 6 7 8 10 11 12 13 lk 15 16 
Slough, England 5 5 5 5 7 7 9 9 10 11 12 13 
Snainton, England 

Spitsbergen, Norway 
Sverdlovsk, U.S.S.B, 2 3 6 6 ft 7 10 11 11 12 lk lk 15 

Tomsk, U.S.S.B. 2 3 12 12 12 12 11 11 11 12 lk lk 
Trinidad, Brit.W,Indies Xy Xy Je 2 1 2 3 U 5 8 8 8 13 15 15 16 
Tronso, Norway 

Victoria Beach, Canada 13 
Washington, D.C, D J 7 Mh Ap Xy Ja Jy A 1 2 3 k 5 6 7 8 9 10 11 12 13 lk 15 16 

Watheroo, Australia D J 7 Mh Ap 2 2 2 2 1 5 5 7 7 7 9 9 12 12 12 lk lk 15 lft 

•Where sore than one graph has been published, that of the 72 critical frequency has been indexed. 
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Table 46 

Table 45 

Madras, India (13.0°!?, 80.2°J) September I9U5 

Timet Local 
Length of time sweep: Manual operation* 

Average values. 
•Height at 0.33 f°F2. 

Table Uy 

(Corrections and additions to previously published provisional data) 

Colombo, Ceylon (6.6°T7, gO°E) September 19^5 

Tim. h'F2 f°F2 h>n t°n h>» f°S fit F2-K3000 

00 5.4 
01 4.3 
02 3.5 
°3 3.0 3.4 
o4 2.3 3.4 

05 3.4 
06 4.1 
07 7.3 3.3 
03 3.6 3.0 4.0 
09 3.6 b.6 2.6 
10 7-7 4.7 6.9 
11 4.8 3.8 7.0 
12 7.8 4.3 7.0 
P 8.2 4.3 3.7 7.0 
14 4.7 3.5 7.0 
15 9.2 3.2 5.4 
16 9.8 2.9 3.6 2.9 
17 10.0 3.0 
13 10.2 
19 9.1 
20 9.8 
21 3.0 
22 8.3 3.4 
23 7.7 

Timet Local. 

Length of time sweep: 2 Me to 16 Me in one minute. 
Median values. 

(Corrections and additions to previously published provisional data) 

Cape York, Q., Australia (ll.0°8, lU2.U°l) September 194$ 

Length of tine sweep: 1.0 Me to 13*0 Me in one minute, fifty-five 
seconds. 

Median values. 
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Table 62 

Ionospherio Stormlneea, December 1945 

Day Ionospherio Character* 
00-12 GCT 12-24 GCT 

Principal Storms 
Beginning End 

GCT GCT 

Geomagnetic ctaraoter** 
00-12 GCT 12-24 GCT 

December • 

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

10 3 1 2 1 

11 2 2 1 0 

12 2 2 0 1 

13 2 1 2100 / 0 4 

14 4 7 — ■ ■—,.i 6 3 

15 4 3 1130 2 2 

16 2 1 1 2 

17 1 0 3 2 

18 1 0 1 1 

19 1 1 1 3 

20 1 3 4 3 

21 3 3 4 1 

22 2 1 0 0 

23 2 1 0 3 

24 1 2 3 2 

25 2 2 2 4 

26 2 1 4 3 

27 2 1 3 3 

28 2 1 3 3 

29 2 2 3 2 

SO 2 1 2 1 

31 2 2 2 2 

♦Ionosphere oharaeter figure (1-figure) for ionospherio stonoiness at 
Washington, D.C., during 12-hour 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 e 
number of observatories, on an arbitrary soale of 0 to 9, 9 rep¬ 
resenting the greatest disturbance. 

/Dashes indicate continuing storm* 
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IBT jfcOEPOHTS 

Dailyt 

Telephoned and telegraphed reporte sf Ionospheric, solar, geomagnetic, and radio propagation 
data from various placet. 

BadIs disturbance warnings. 

3emlweekly: 
IBPL-J. Badlo Propagation Porecaet. 

8emlMonthly: 
IBPL-Ja. Semimonthly frequency BovlolonTaotors'for IBPL Basic Badlo Propagation Prediction 

Beports (issued with IBPL-J series from U to 7 days in advance). 

Monthly: 
IBPL-D. Basic Badlo Propagation Predictions - Three months In advance. Var Dept. TB 1L-U99-, 

monthly supplements to TM II-U99; Hary Dept. (DH0-13-l( ), monthly supplsaents to 
Dio-13-1.) 

IBPL-P. Ionospheric Data. 

Bimonthly: 
IBPL-O. Correlation of D. V. Xrrors With Ionospheric Conditions. 

Quarterly: 
•IEPL-A. Becommended Frequency Bands for Ships and Aircraft in the Atlantic and Pacific. 

IBPL-B. Becommended Frequency Bands for Submarines in the Pacific. 
•IBPL-H. Frequency Guide for Operating Personnel. 

••IBPL-M, Frequency Guide for Merchant Ships. 

Special Beports, etc.: 
IBPL Badlo Propagation Handbook, Part 1. (Mar Dept. TM ll-h99i Havy Dept. DIO-lJ-l.) 
IBPL-Cl through 06l. Beports and papers of the International Badlo Propagation Conference, 

17 April to 5 May 19W1. 
IBPL-fi. Unscheduled reports: 

Bl. Maximum Usable Frequency Graph paper. 
B2 and B3. Obsolete. 
Bh. Methods Used by IBPL for the Prediction of Ionosphere Characteristics and Maximum 

Usable Frequencies. 
B5. Criteria for Ionospheric Storminess. 
B6. experimental studies of ionospheric propagation as applied to a navigation system. 
B7. Further studies of Ionospheric propagation as applied to a navigation system. 
B8. The Prediction of Usable Frequencies Over a Path of Short or Medium Length, 

Including the Xffects of Is. 
B9. An Automatic Instantaneous Indicator of Skip Distance and MUF. 
BIO. A method for study of the Ionosphere. 
Bll. A Homographic Method for Both Prediction and Observation Correlation of 

Ionosphere Characteristics. 

B12. Ionospheric variations. 

Bit. Ionospheric and Badlo Propagation Disturbances, October 1^*3 through February 19^5. 
KL4. A Graphical Method for Calculating Ground Beflectlon Coefficient®. 
B15. Predicted Limits for F2-layer Badlo Transmission Throughout the Solar Cycle. 
Bl6. Predicted F2-layer Frequencies Throughout the Solar Oyole, for Summer, Vinter, and 

Bquinox Season. 
B17. Japanese Ionospheric Data - 19U3. 
B18. Comparison of Geoaagnetic Becorde and Horth Atlantic Badlo Propagation Quality 

Figures - October 19^3 through May 19^5* 
B19. Homegraphic Predictions of F2-layer Frequencies Throughout the Solar Cycle, for 

June. 
B20. Hoaographlo Predictions of F2-layer Frequencies Throughout the Solar Cycle, for 

September. 
B21. Botes on the Preparation of Skip-Distance and Ml)F Charts for Use by Direction- 

Finder Stations. (For distances out to fcOOO km*) 
B22. Homographlc Predictions of FI-layer Frequencies Throughout the Solar Cycle, for 

December. 
B23. Solar-Cycle Data for Correlation with Badlo Propagation Phenomena. 
B2U. Effect of oertaln equipment characteristics on the usefulness of a navigation eyotew. 
B25. The Prediction of Solar Aetlvity as a Basle for Predlotlone of Badlo Propagation 

Phenomena. 
B26. The Ionosphere as a Measure of Solar Activity. 
B27. Belatlonshlpe Between Badlo Propagation Dleturbanoe and Central Meridian Passage 

of Sunspots Grouped by Distance from Center of Dlso. 
B28. Homegraphic Predlotlone of PS-Layer Frequencies Throughout the Solar Oycle for 

January. 

IBPL-T. Beports on Tropospheric Propagetien. 
Tl. Badar Operation and Veather. (Superseded by JAH? 101.) 
T2. Badar coverage and weather. (Superseded by JAXP 102.) 

*Iteme bearing this symbol nre distributed only by U.S. Havy In H0HB3GIST3BXD PUHLICATIOHS 
IOM0BAXDA (IBPM). 

••Distributed only by U.S. levy. 




