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^orisioB 4 d.i m 

D»e<B^cr 194^ 
Buk:“''i TlScS^^, U«S«S.®* (A'fvragd 29 
hmi. U«£«S«iU f«bl* 20 
Tca^ki, Oe$«S*R» values) %8l)l8 2l 
F\alkl%M Ise (A’voras# Tiiluot) 22 

Ootflbcr 1946 
Tosa^k^ (Avwnftgo vuIum) ••.* •«» «o •*•• 22 

lOroh 1946 
Ikskiactc^nf 1>»C* (Mfdiaxi tkIum) ... tM}!# H 

Pig*® IasO 2 

gtfbyyfery 1946 
Falrb&i^«» Al^nkm. (MsdiAB ••••••••••*• IMlI* 26 

FLgt® 2 Mtd 4 
Cbu2r&liill» Cazuidft (iMlaa trIum) «••••••••••• T4618 20 

fifit* 6 aad • 
BrliK9® ]^p«rt» CABftOa (Bt&iMi ybIum) •*•••••••• f«]>l4 27 

Figf* 7 mad 8 
St* Il«isrf9tt8sdlai2fl (ifiOiaa yalaaa) •••••••• MX# 28 

nge* 9 aai 10 
Ottatr&f Canada (Madian Taluaa) ••••••«*****o fktla 29 

Kgs. 11 aai 12 
San F^aneisoo, Callfcimla (Ksdlan aalnas) ••««•••• tabla 40 

Kgs. 12 sad U 
Baton HoogSf Louisisna (lt»dian Tslnas) .•••*•••« Tabl# 41 

Kgs* 12 and 10 
Kui, Bmii (mdima aalnas)...Yabls 42 

Fl^e 17 and 10 
San Jban» pisrto Rloo (Uadiaa valnas) ••••••*.•• Vabls 42 

Kgs. 19 aad 20 
TFinidadf Erit. Wsst Uiss (Hsdian Ys^nas) .•*.*•• Ibblf, 44 

Kgs* 21 aad' iB 
Cfaristaoas I. (Msdlaa salass) • • * < 

Pigs. 22 and 24 

Christobureh* 1.2. (Hsdiaa Taluss) « 
Figs* 26 sal 20 

• ' Kgs. 27 and 20 

janoary 1940 
Oslo, sorvay (Hsdiaa amlnss) • . • < 

Kgs* 29 and 80 
Orsat Baddoar^ Bagland (Hsdiaa smlnss) •.••*.•«•• Tabls 49 

Kgs* 21 and 2t 
Cbongkingj China (Mtdlan mlnss) ....••••••*. Vabls 80 

Kgs* 22 Sid 81 
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flml data 

JtoMury 1946 (eontlBaad) 
cErliSs !• (1IM11M& yhxm).. Ml* 61 

Figa* 86 and 66 
CapetoviXa TTnica of 8« Afrie* (Modiaa iaIuoo) • • • » • Soblo 62 

Fig, 8T 

Doowibor 1946 
brardioTtika U«8*8*R* (lladlftB valnoo) Tablo 68 

fig* 88 
Tonak^ n«8»8*S« (ilYarago wlttoa) Vablo 64 

Fig. 89 
Ctausg^ng^ ^laa (MadAon *faluM) fbble 56 

Figa* 40 ftiid 41 
Vbthoroo^ W* Analnlla (l^iaa ^^uoa) ••••««•* Sablo 66 

Flga® 42 &»d 6f 

govwa>T 1946 
kLkktki'^l^iEhaLyaf (A^raga aalooa) ••••«« ^blo 67 

Fig« 44 
LaalBgradf ^•8«8«R» (IBIKAS lonoafiboro Sb&tian) 

(Avoraga *faluas) •••••• Tablo 68 
. Pige 46 

LMdngrad^ TI«8«8«&» Zanoapbara 6tatian) 
* (A^para^a -ntlBaa) o • • • • • fAbla 69 

Fig. 46 
Srardlofoakf TJ.6.6sE. (Madian aalaaa) Ibbla 60 

Fig. 47 
foiBBk« 17«8«84i. (A^mga aalaaa) •••••« ^e.* •• ^bla 61 

Fig. 48 
Moaaor, T!.6«8^* (A'Pesaga ’faltfas) ..»•••••«• S&bla 62 

Fig. 49. 
Slonghf aagland (Mian valvaa) ••••••»•••• Tabla 63 

ng. 60 
Alaa Ata« U.8«iS.S» (A’varaga aaloaa) ••••••••• ^bla 64 

Fig. 61 
Haul. Bcaaii (Madlaa aal«as) •..•••••••••• fbbla 6@ 

Flga. 62 aad 66 
gAtharoo, W. Aoataralia (Mias aalaaa) ••••••«, fAbla 66 

Flga. 64 aM 66 

Oetc>b«r 1948 
feikirta Hkbaya* 8*8.6«1« (Avaraga ‘valnaa) •••«•» fabla 67 

__ Fig. 56 
LanlngFAd, O.8.S.S. (VKE48 Xmsoaphara StatiaB) 

(Avaraga <val«aa) fabla 68 
fig. 67 

lawiimyad, U.6«8.S. (XDaS Zaaaopiiara Station) 
(AFaraga <mlaaa) ...... fabla 89 

Fig. 66 



Fiml d>tfe 

October 1946 (eoaotimed) 
UoseorV (ATerege 'velues) Table 70 

Fig. 59 
Slough, Bnglaxid (Median Talues) ••«•••«••••• Table 71 

Fife. 60 and 61 

Septwaiber 1945 
I^Terdlovet, U.S»S.R. (ifediaA ▼aluee) Table 78 

Fig*. 68 and 65 
Tonsk^ U.S.S.R. (Arerage faluec) Table 75 

Fig. 64 
Sloughp Bqgland (Median *valuee) Table 74 

Flga. 65 and 66 
Sarotonga I. (Median -value*) Table 76 

Figs. 67 and 68 

Augttst 1945 
~‘~^‘^^i7^ni^0T8k« UeS.SoR# (Median -values) .«.•«•.••» Table 76 

Figs. 69 and 70 
Toaisk^ UaS.S«E« (A^rage -values) ...•«•.••••« Table 77 

Fig. 71 
Slough# Inglaiad (M«iian -values) «....«.•••«« Table 78 

Figs. 78 and 73 | 
Rarotoniga 1. (Median mlues) ...•••e.*.***. Table 79 | 

Figs. 74 and 75 

Jhly ms 
Sverdlovsk# ir«S»S»E. (Median -valuee) ••....«.«• Table 80 

Figs. 76 end 77 
Slou^# England (Median values) Table 61 

Fig. 78 
Rarotonga I. (Median -values) Table 88 

Figs. 79 and 80 

Jtone 1945 
^veriilo-vak# O.SJS.S. (Median -values) Table 85 

Figs. 81 and 88 
Earotozsga 1. (l^ian -values) Table 84 

Figs. 85 and 84 

aaiy 1946 
iRarotonga I. (Median -values) Teble 85 

Figs. 85 and 86 

April 1945 
^inUad# Brit. W» Indies (Msdian -values) ...«••• Table 86 

Figs. 87 snd 88 
Barotonga I. (Median -values) Table 87 

Figs® 89 end 90 
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Ftwl ^t> 

Utrch 1946 
Harotongii !• (U«diiin values) 83 

Fig;®* 91 9E 

February 1946 
Barotonge !• (Msdian values) ••••**••«»••••• Table 69 

Fige* 93 aud 94 

IOH08IBERIC DATA FOR EVIET DAY AOT) HOUR . ^g@ 10 

g^ureh 1946 
'"W^isagton* D*C. 

h«f2 ..90 
f°F2 ... Mies 91 92 
h*n * ..... » « « * Table 93 
fOFl «*••«.* . *•»••»«• Table 94 
b«E ..  Table 95 
..    Table 06 

Es *••»•««•.•••••••«•»«••*» Table 97 
F2-M1600 •*...•* . . . Table 98 
F2-M3000 ..  Table 99 
F1<»M3000 *.  ^Table 100 
i^MieOO . ^Table 101 

lOKC^PESHE DISTURBANCE ..Pag© 10. 

lonospherlo StoraBiaeas Table lOE 
lonc^ j^erio oWrabter and priiicip&l storms observed 

at Washington, D%C,^ March 1946« 

Sudden Ionosphere Disturbances 
S^d#n lonoepher© <ii®turb'ances observed at Washington^ 

during March 1946 aoe^s***^* fables 103 ani 104 

Radio Ft^opa^tion Quality Figures, Compart with lEPL aM ISIS 

North~Xilantic and North ^cifie quality figures^^ 
February 1946, provisioml 9«9««ee»»»9e* Tabl® 105 

THE VARIATION OF F2«.UYSE MAXIMUM USABIE FRiqUENCY fACTOE, . ® II 

Ncsaogram for obtaiaii^ monthly average 
F2*M4000 at Washington, DsC.--®-* April «»»••.« Pig* 9S 

June •*•*.«• Fig« 96 
September • « • » * Fig* 87 
Dec^ber * « • • « Fig* 98 

FE-M4000 January through June. (Use at reversed latitudes 
for July through December, respectively) #9999*««9 Figs# 99 

througli 104 
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COMPARISON OF IONOSPHERIC DATA FOR LCBHAN AND CHUNGKING, CHINA, 

FOR JANUARY AND FEBiSJAHY, 1946 ® « * « . „ 9 . e . « . . • 14 

IIQIATA ««e«e.o«.B..«e«eea«»e« a>. PagO 15 

TERMINOLOGY AND SCALING PRACTICES 

The symbols aii3 tominology ue^ in this rsport are those adopted by 
the International Radio Propagation Coaforence# and glT©n in detail ©n 
pages 24 to 26 of the report IRPL-C61, "Report of International Radio 
Propagation Conference," and in the Seotion on "Terminology", in reports 
IRPD*F1, 2, 3, 4, 5* 

Beginning with data reported for September, a new symbol defined 
as follows, is adopted for us® in detailed tabulation® of hourly values 
of ionosphere ohareoterlstios observed at Washingtoni 

L or 1 s oritioal frequency, muf, or muf faotor for FI layer 
oeiitted because no definite and abrupt change in slope of the 
h»f curve occurs either for the first reflection or for any 
of the naaltiples# (See "Report of International Radio Propaga¬ 
tion Conference," I^L-GSl, June 1944, VI So, p*37)» 

In the fast, 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 recosamendationfi of the Iatermti<nial Radio Propa¬ 
gation Conference, held in Washington 17 April to 6 May 1944, beginning 
with data for 1 Jan* 1945, median values were used by IRFL wherever pos¬ 
sible® Thus, median values are given for Washington, for all station® 
reporting directly to the II?PL|, for the Canadian stations, aid for all 
others sending in detailed tabulations to the IRPL, from which medians 
can be computed* 

Where averages are reported, they are, at any hour, the average for 
all the days during the month for which immerical data existed® 

The monthly median values used here are the values equalled or 
exceeded on half the days of the month at the given hour® The follow¬ 
ing conventions are used in determining the medians for hours when no 
measured values are given because of equipment limitations and iono- 
spherio irregularities* Symbols used are those given in the report 
referred to above, IRPIi-C61* 

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

referrmd to above) are omitted from the median oounto 



b» For oritlc&i fr@qu®»ai®s aad virtual heightss 
Va.luoe adgeiag becaue® of S mr© ccsuritod as «qu&l t® or- 'imB. 

than th® lower limit of the recorder* 
Values aiesing beoaue® of D are counted ai equal to or 

greater then the upper limit of the recorder® 

Values missing because of 8 are co<mtedg 
1, For f®F2e as equal to or leas timn f®Fle 
g« For h*F2, as equal to or greater thRn the median* 

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

o« For amf f®et<a*8 (j|“f®otor®) i 
Values missing because of G are ocunted aa equal to or 

less than the simian® 
Values missing for any other reason are csEitted fro?si tlie 

median oo^ant® 

d» For sporadic E (Es)s 
VrIuvSB of fEs missing because no Es refleotions appearusd* 

the equij^ant funstioning normally otherwisog, are counted.'as 
eq\jal to or less than the lorsor limit ©f the reoorder® 

Values of fEs missing for any other reesoug aM values of 
hie missing for any reason at all* &r© osdttei from th® 
msdian count® 

Beginning with data for November 1345^^ doubtf-ul monthly median vf;lue 
for ionospheric obsorwtiong at Washington^ D«Ce5 are indicated by 
parentheses* iJi accordanoe with the practio® already in use for doubtful 
hourly ^lu®s® Tho follofwing are the conv^entlons used to dsterMinv 
whether or not a median value is dcubtfhls 

1* If only fa«r vaiuee or less &r© available* no median value is 
oosaputed, th® data being considered inguffioient* 

2a For th® F2 layer* if only five to nine mines are available^ 
the median is oongidersd doubtful# Th® E and Fl layers are so regulr.r 
in their characteristics that* so long as tlier© are at least five valueSf 
the median i© not oo».aid©red as doubtful* 

3« For ell layers* if more than half of th® values us^ to oompate 
th© median are doubtful (either doubtful or interpolated), the median 
1® considered doubtful® 

It is expastsd tte.t this practice will b® .of assistance in ©vmlaat» 
iag the monthly ?sad.iaa Washington data* 
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MONTHLY AVERAGE AND MEDIAN VALUES OF IONOSPHERIC DATA 

Th« ionosphisrlo dftta gl-ven h«r® in graphical and tabular form war® 
s,sae®bled by th® Intarservioe Hadio Bropagation Laboratory for amlysii 
as^ correlation, incidental tb IRPL pr«dictiona*of radio propagation 
conditionsft Th® folloiring ar® th« sources of th® data* 

Australian Council for Solcntific and Industrial Hesaaroh, 
Hadio Hcsaarch Board, Mstraiiag 

Brisb.ane, jbaatralia 
Canberra, Australia 
Capa York, Australia 
Hobart, Tasmania 

British National Physical laboratory, and Inter-Sarvlo®s Ionosphere Bureau 
Slough, Esigland 
Gr^t Baddtnar, England 
Burghead, Scotland 
Capet^n, Hnlon of S« Africa 
Colombo, Ceylon 
Oslo, Norway 
Cairo, Egypt 
^Ikland Is» 

Csuoadian Badlo WaY® propagation Co^itt®®8 
Churchill, Canada 
Ottawa, Canada 
St* John’s, Mewfouzdland 
Prino® Hupert, Canada 
Ciyd®, Baffin I* 
Yictoria Beach, Camda 

New lealand %dio Research Cosmaittees 
lermadec Is* 
GhrlstoSsuroh (Canterbury University Collie Observatory) 
Campbell I* 
Htcairn I* 
Sarotonga I* 

Scientific Essearch Institet© of Terrestrial Magnetic, Moscow, UsSeSsR, g 
B-^jikhta Tikha;j?@., Ua-ieS*!* 
T«msk, U«,SfS«le 
SvertiloYgk, U®S«S9E.-* 
Mosow, U^SaSeEs 
LcnJugrail* 
Alma Ata, J*SeB«iie 
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Carnegie Institution of T^ashington (department of Terrestrial Magnetiss^i 
Christmas !• 
Fairbanks« Alaska (Universily of Alaska^ College^ Alir.ska) 
ttiuif Hnmii 
Trinidad« Brit* West Indies 
BdancayOf Peru 
Watheroo* W. Australia 
Adak, Alaska 

United States Anay Signal Corpsi 
Lsyte* Philippine Is* 
Guan I* 
Tokyo, Japan 

National Bureau of Standards! 
Whshington, D*C* 

Stanford University* 
San Franoisco, Califorzda 

Zxmisiana State University! 
Baton Rouge, Louisiana 

University of Puerto Rieog 
San Juan, P*R* 

Earvard Universi-^! 
Boston, Idassaohusetts 

All India Radio (Goverroaent of India), Nenr Delhi, Iixllas 
Bombay, India 
Delhi, IzKlia 
Madras, India 
Peshawar, India 

Radio Wave Research Laboratories, Central Broadcasting Mminietrations 
Chungking, China 

National lifuhan University! 
loshan, China 

The tables of "provisional data" give values as reported to the IRPL 
by telephone or telegraph* Any erroirs in these values will bo corrected 
In later Issues of the Foseries reports* In final data tabulations, any 
amission of values previously given ia provieioml tabulations is indi¬ 
cated by a dash« 

th® tables and graphs of "final data" are correct for the values 
reported to the IRPL, but, because of variations in practice in Idle 
interpretation of records and scaling and manner of reporting of values^ 
may at times give an erroneous conception of typical ionospheric charac- 
terietics at the station* Some of these errors are due tO| 
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a« Dlff9T&asm in roaling rao«3s%@ «rh«r« spread #eke«e are. pre;^€.mt'3» 

b« Cession of ^laioe where t^f2 ia less than or «^qual to f®Fl* 
leading to erroneously high '®®lu«s of aenthly average or 
aedian values* 

o» emission of values where oritioal frequeneies are less timm th® 
lower frequency limit of the reoorderi also leading to »rrsm^ 
eously high values of aon'^ly avemge or medism values* 

These effeets were disouseed on pages 6 and 7 of the previous F»sfH.os 
reports, IRPI^Fl, 2, 3, 4, and 5* Disere^nsles between predicted ai^ 
observed values are oft«a asorlbable to these eff€N)ts« 

IONOSPHERIC DATA FOR EVERY DAY AND HOUR 

These data, obEonred at Washington, DeCa, follow the sealing prao* 

ticee given ia the report IRPL^CSl, ’*Beport of Interaatioml 
B'^opagation Conference, " l^ges 36 to 39« and the median values are 
detei^ned by 'Uie o^sventions given under ^Tersdnology and Sealing 
free tie es” above* 

IONOSPHERE DISTURBANCES 

Table 102 present® ionosphoro character figure® for Washington, D^C®.^ 
during March '1046, a® dotensda^ by the criteria presented in re¬ 
port IHPL-E6, "Criteria for Ionospheric Storminene", together with 
American mgaetie Kwfigure® which are usually ©©variant with them* 

Table 1C® give® provisiosml radio propagation quality figures for 
North Atlaxiti© and Norto ffe.cifi® area®, for 01 to 12 bM 13 to 24 gCT® 
February 1946, ocaspared with the lEPL daily radio di®tei,t>anc® warning®, 
whi©h are primarily for th® North Atlantic ]^ths, and IS IB daily mra* 
ings, the IHPE 6@«dw@ehTy radio propagation forecaate for th® A^sone, 
and the half “day American geourngnetic K-figures# 

Th® radio propagation quality figure® for the North Atlantic were 
pre^red from radio teaffic and ioaospherio data, reported to the IRH*, 
in th® mmser describes in detail ia report ISPS/-R31, "North Atlantic 
Badio Pro^^tion Diftarbanee® October 1945 -topou^ October 1946”, 
issued 1 Feba lM6s 

The radio propag&teon quality figures f«3r th® North Pacific were 
prepared frm. r^dio traffic and ionospheric data, reported to the IRPL, 
ia the dinner described in detail in report IKPL-RIS, "Ionospheric and 
Hadio Propagation DiEturbanoes, Oct<^er 1943 through February 1945”, 
issued 24 Msy 1945* 



THE VARIATIONS OF F2-LAYER MAXIMUM 
USABLE FREQUENCY FACTORS 

n 

'falu« of tbie usable frequeaey factcr, - the mtio b«» 
tsreen the w-rliMia usable frequeacj for &x^ trena^ssion dietauee &s^ 
the eorrespoodiiic oritioel ^oquezioy - depeods upiai the ‘mri&tim of 
the virtual height of ionospheric refleotlcn with fk'equeiaey at Tertieal 
iz^idexwe* If both the earth* e surface and the iano6|hdre were flat^ 
the tb«t4wiw aaable freqaezio^ would be obtained by the eisaulteneous 
iolution of the two equations 

(1) h* a 

assd (g) f s f»/s«c 

that solution gi-^iag a masiBsaa -mlue of f'g whera Sq* (1) ©sp;*o8ses 
the '^riation of virtual bei^t h» with the Tertieal-incideno® refl'^^ted 
fg’squeney f^ aaS Sq» (2) gi’^s the relationehip belwaen the Tortioally 
yafleoted fr^^uonoy and the aquiwalent frequency rei’Ieetec at oblique 
incidsneegr f% t^rm of the angle of inoidonse of the transmitted 
mwe upon the ionospheric layer^ this last quenti*^ being dep>^e2i.t upon 
beUi the distance of transaiiseion and the ^rtual height of r^lectior.j, h* • 

Since both the earth* s surface and the ionoaphmre are ourred^ (2) 
in s^ewbat sodified* 'Values of a&xiiouai-usable-fre^enny 

factors (^factors) hawe been cbtaiaed for a oumber of y«s.rs at Washings 
ton^ D»C«« using the i^ifieati^ of Kq« (2) derived and presented in 
**Th.@ Relation of Radio Sky4lfawe Transmission to Ionosphere Ksasur^^its^^ 

iaithc Proe. I.E.E.* 27« 5. 1939, 3S2a Values of f2»m000 at Washing¬ 
tons D*C«j, are available*?cr ««eh hour of the day beginning February 1941# 

Sarly in 1943jl ecsiparieon was ssde between transadasion curves 
expressing the isodifled relationship of lq« (2) used by the Inter* 
Serwiees Ionosphere Bureau and by the Interservioe Radio Bropagstion 
laboratory* The former had been derived by a ocadjisation of theo-* 
retieal amd ea^rioal nethods, but were in ra'Uier good agreownt* 
throughout ^e en^re range of distances, wit|t those of the Inter- 
service Radio Propagation laboratcry* principal difference being 
that of eli^tly increased values for loxsg transmission distances* as 
glv^ by the Inter-Servioes loncs^ero Bureau curves* A eoapromise 
between the two types curves was effected, for further use by both 
laboratcries* At latenatioaal Radio Propagetioii Conference held 
in Weshingt€>a, D*C«, 17 April to 6 life.y 1944, traiismissicn ourves us^ 

in all ai® priacii^l laboratories fear obtaining nsaxiiijUiB-usable-frequ^njy 
factors were c^s^red, aisi, since differences among thwn were but 
small, standardisation was effected by the adoption of a transmission 
curve which was ^4© sie&n of all, and very closely resembling that in 
previous use at the Interservlee Radio Propagation labOTatory* 
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At this ocai’srencs, standardization also affsetad is th*- mathod 
of usa of these traasaission cuT'tos© Up to this several labora- 
terisn had Esair.l^ined th® praotic© of applying their transudesion curves 
to tho vertic&l»»ir«id©ac« frequency-virtual height curves represented by 

(l)j in such a msiner that ths outside edge of spread echoes on the 
ot?rv0j rather than th© true valuea of f end for Eq® (1)^ dsteraiaed 
th$ solution# This results in vahies given for iuaxirnum-usable-frequency 
factor cosssiderably 'in excess of true valt^es* 

It is evidents from th© comparative recency of most of these develop¬ 
ment that but little is known at present cox®erning the world-wide 
secular vari-ation of aexiajum-usable-frequeiicjr factors® The longest time 
varies ©f these factors is that for Washington, U«C* 3i©ro it has bean 
fourd that the values of sistxiiaini-usable*-frequency factors for the E- and 
Fl“l^y®rs are relatively oonstant witii time® Values of animus-usable^ 
fr^quei^y factors for the j2-lay©rg for any given transmission distance, 
ho^evar, vary ia such mnner that, for any hour, their twelve-month 
running average deoreaaes lia©i^rly with increased smoothed sunspot 
rauabera Thus their variation may be m&thema tic ally expressed by 

(5) F^-M ® f(t) » S f*(t) 

wfcaro F2”«M represents the ?2-lay©r max iaajusv-us able-frequency factor for 
ary given transmission distance, r(t) is a function of th® time of day, 
•sxprecwlng the diurnal mriation of F2-.M at a sunspot nusibor of 0, 
S is the fejsa©th@d Zurich suri^pct laimbor, and f’ (t) is ano-Hitr tLme 
fuijotion r@pr®sentiag th® diurnal variation of th® slopes of th© 
lins&r 

It m>s di^ionstrated in th® report IHPL-Rll, ”A Nomographic Method 
for both Prediction and Observation Correlation of Ionosphere Charac» 
terl#tica^, that th® relationship expressed by Eq® (3) could be con- 
v^aieutly expresse-i in nomographic fona, as a condensed survey of these 
trends® Fig®^ presents, in this fashion, the variation of yearly- 
av#r«,,g® values of F2-M4000 at Washington, DeC« Inspection of this 
ncTvO.frg'JEE shews tl^t values of F2-M40G0 at the hours 08(X) and 2C00 
are relatively Invariant with sunspot number, and that the ns^xiiaim 
v^o^laticng, ©van though they are small, occur near midday and, again, 
nmr aidaight* 

Samll convolutions in. th© central curve of this nosaogram are 
probably ©f little, if any, significance, siijco the variations eni- 
tall©d by them are coE^arabl® with the precision with which these 
mriatiS5f6-@ are knea^n® However, the fact that the larger convolutions 
prce®it & pair of narrow loops, one containing daytime hours, the other 
ooatalning night ho’irs, and both lying diagonally between the vertical 

-srith alight displacement, shows that th© variation of F2-?^I000 
m>.j b® 3i,pproximatsly express^ as 

(4) -(F2-m000^^y) +0j e K fj(t) (S + Cg ) 
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and 

(5) -(i2-I44000^gj^^) + Cg s K f^(t) (S + C^). 

C^* C2» Cg* and K being oonate^ntS0 

The eeaeonal variation is such that the value of F2«M4000 for any 
»onth nay be obtained by nsultiplyiag the yearly^average value by an 
appropriate constant for the season and hour of day uzider coneideration# 
Figs. 96, 97, and 98 present^ ncaaogrephically, the variation of F2««M4000 
at Washington, D,C., for the months of June, Septesiber, and Dece^ber^ 
respectively. Inspection of these ncaaograias shows that the ainimurs. 
variation of F2-M4000 with sunspot number occurs, for ail liiree months^ 
at 0800 arid EOOO, although the times of BsaxiawHi variation do not remain 
fixed« 

laok of data over a sufficiently long time period from other s ca¬ 
tions, as mentioned before, prevents exact knowledge of the variations 
of F2-M4000 with solar cycle on a world-wide scale* However, sufficient 
dal3i have been accumulated from other places to show that the trend of 
the variations, at all places, 1« of the type expressed by Bq* (3), and 
that the variation is small* 

Because of the slight amount of these secular variations, and the 
relatively greater variations entailed by lack of standardisation of 
scaling practices, aiad rarklom variations in the observations, a survey 
of world-wide variation of F2-M4000 was made, using the average value 
of this quantity repcsrted at any location, for the hour and soason 
under consideration, this average being taken over the entire extent of 
avaiiabl® data, after deletion of all values where improper scaling 
procedure (scaling spread echoes, eto«) was consider^ to effect ^ose 
error© Since little, if any, variation was evident between the series 
of values for northern and southern hemispheres at opposite seasons, or 
with gecmagnetic latitude, values observed at any location were also 
used, for the opposite season, at reversed latitude, to provide a 

estimate of world-wide variation of the quantity, and no 
separation was made of values pertinent especially to stations in 
the E, I and W zones used for the IRPL predictions of F2-layer f® 
and mufa 

Pigs© 99 through 104 present charts of the world-wide variation of 
F2«M4000 for the months of January through June© If values of P2- 

M4000 are read at reversed latitudes to those 'onder consideration, at 
opposite season, these charts also serve for the presentation of 
values for July thrcaigh December* Small variations oxhibit^l by the 
contmxrs shewn on these charts are probably of low aignifioance* It 
is generally apparent, hewever, th&t there is a tendency for low values 
of F2-M4000 to be associated with values of solar zenith angle, 
and that, in equatorial regions, especially, there is sloser change 
in the values with time in the afternoon than during morning hours* 
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COMPARISON OF IONOSPHERIC DATA FOR LOSHAN AND 
CHUNGKING, CHINA FOR JANUARY AND FEBRUARY, 1946 

It is fortumte that at tha proeant time there are two ionosphere 
stations in Chlz^ about 200 km aparta The first on® is located at 
Chungking^ China (29»4®K, 106*3®S) and operated by the Radio Wst© 
s^roh Laboratoriee of the Central Broadcasting Administration 
the direction of Dr« Fung Chiens the second one is located on th@ 
temporary oaapus of the lfetiona.1 Wuhan Uairei^ity at. Loshan^ Chim 
(29»5oN« 103*7®E) az»i was erected by Dr« Paul C. T* Kwei and Dr« 
Eugene Hsu, being now operated by U»S« Wivy personnels 

?b« equipaent at Loshr,a i® a aasaal type of recorder built by 
the Dejr^^rtaent of Terrestrial Magnetism, Carnegie Institution of 
^ashingtaao The Chungking apparatus is also manually operated and 
'Ihe range is fr^ 3®3 to 12«3 SU® which the operators cower in 10 
minutes* 

The meal in charge of the Loshan station studied at the Dopartsaent 
of Torrestris-l M&gpetiam, Carnegie Institution of Washington, and at 
the Interserrioe Radio Propagation I^boratojry before returning to Cluaa 
with their equipaent, so that their eoallng techniques may more nearly 
represent praotloee in use in the United States than would those of the 

other group. 

Seme dewlations from standard practices ee^i to hawe occurred 
hfiSfFewer* In Februiury, the Loshan group adopted the practice of not 
counting median walues unless 10 observations were awmilable at & 
giwsn h4^r; in January this praotloe was not obserred. In the case of 
the Chungking group sample records for D@o«ibor 1945 showed excellent 
progress in dev'elopcaeat of scaling techniques, although there was g«me 
question regarding spread ^hoes and some f^l -values were scal«i 
incorrectly. Because of lack of inform©tioa on symbols, the conven*^ 
tion&l symbols were not used in the da-te sheets and the blank spaces 
wer# -thus difficult to interpret. 

Median, hourly mlues ef f®F2, f®Fl, f®B and F2-»M3000 as reported 
from loshan for January aid February 1946 are shown graphically below, 
plotted with media® -values @f the same characteristics for Chungking 
for tho@e months, as saloulated fro® the tabulations at IHPL. The 
hij^er -mlues at Chungking in the afternoon arid ai^t are probably 
ft result of the fact that many of the missing data were either spread 
echoes or b«l€^ the lower limit of the recorder. 

It is u2dersto«^ -^^lat -Si® Chungking group is making great progroes 
la erecting sereral more ionosphere stations ti-iroughout Chim. This 
program -would b® a great st§.p toward insuring predictions ®f radio 
propagation it China which are compatibi® wi-th pr^ie-tdoaa for parts 
©f the world where ionosphere work 1ms been going on for many years. 
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ERRATA 

I® Adakp Alaska s should hav@ boon listed under Caraegi® laftilaatloa 
of Washington (Dopartaeat of Terrestrial Magnetisa) instead of uiaior 
United States Amy Sigiml Corps as @sT©n®©u®ly listed ia IHPI>Fl9a p® 9» 

Th® imlu© of f®F2 for April IMS® hour ZZQO^ for Canberra^ 
Australia^ should hare b@©a 492 instead ©f as stated in IHPL«F18@ 
T&bl® SSe 
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Fig. 3. FAIRBANKS, ALASKA 

64.9°N, 147.8°W FEBRUARY, 1946 

-LIMITING FREQUENCY = 3 Me 

— — LIMITING FREQUENCY= 5 Me 

-LIMITING FREQUENCY = 7 Me. 

Fig. 4. FAIRBANKS, ALASKA FEBRUARY, 1946 
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Fig.8. PRINCE RUPERT, CANADA FEBRUARY, 1946 

Fig. 5. 

——"LIMITING c . i.;CY=3Mc 

--LIMITING FRECL ■NCY=5 ?v1C- 

— • — limiting FRE(''CNCY" 7 Me. 

Fig. 6. CHURCHILL, CANADA 
CHURCHILL; CANADA 

58.8°N, 94.2°W_FEBRUARY, 1946 j 

Fig. 7. PRINCE RUPERT, CANADA 

54.3’N, 150■ 5°W FEBRUARY, IS46 

FEBRUARY, 1946 
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Fig. 12. OTTAWA, CANADA FEBRUARY, 1946 
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Fig.21. TRINIDAD, BRIT. WEST INDIES 

I0.6°N, 6I.2°W_FEBRUARY, 1946 

-LIMITING FREQUENCY = 3 Me 

-LIMITING FREQUENCY" 5 Me 

-LIMITING FREQUENCY = 7 Me 

Fig. 22. TRINIDAD, BRIT. WEST INDIES FEBRUARY, 1946 
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Fig. 29. OSLO, NORWAY 

_59.9°N, II.O°E_JANUARY, 1946 

-LIMITING FREQUENCY - 3 Me 

-LIMITING FREQUENCY^ 5 Me 

-LIMITING FREQUENCY" 7 Me 

Fig. 30. OSLO, NORWAY JANUARY, 1946 
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Fig. 34. CHUNGKING, CHINA JANUARY, 1946 
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Fig. 42. WATHEROO, W. AUSTRALIA 

30.3°S, II5.9°E DECEMBER, 1945 

-LIMITING FREQUENCY = 3 Me 

-LIMITING FREQUENCY= 5 Me 

-LIMITING FREQUENCY = 7 Me 

Fig.41. CHUNGKING,CHINA DECEMBER,I945 
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Fig.81. SVERDLOVSK, U.S.S.R. 

56.7°N, 6I.I°E JUNE, 1945 

-LIMITING FREQUENCY = 3 Me 
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-LIMITING FREQUENCY = 7 Me. 

Fig.82. SVERDLOVSK, U.S.S.R. JUNE, 1945 
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