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IONOSPHERIC DATA 

The CRPL-F series bulletins are issued as part of the 

responsibility of the Central Radio Propagation Laboratory 

for the exchange and distribution of ionospheric and related 

geophysical data. Part A, "Ionospheric Data," and Part B, 

"Solar-Geophysical Data," of the CRPL-F series present a variety 

of data in convenient form for use in research in radio propa¬ 

gation and the ionosphere and in other geophysical problems. 

The current form of the tables of ionospheric data provides 

the monthly medians and, in addition, the number of values enter¬ 

ing into the median determination (count) for all ionospheric 

characteristics listed. Also, when available, the upper and 

lower quartile values indicated by UQ and LQ in the tables, are 

listed for foF2, h'F2, h'F, and M(3000)F2. Quartile values are 

not listed for the other characteristics because of space limita¬ 

tions. The tables are prepared by IBM machine methods. 

Beginning with CRPL-F221, Part A, "Ionospheric Data," the 

hourly median values for the graphs of critical frequencies and 

M(3000)F2 were plotted by machine methods instead of manually, 

as in earlier issues. Graphs of critical frequencies and 

M(3000)F2 will continue to appear. Graphs of percentage of time 

of occurrence for fEs and virtual heights of the regular iono¬ 

spheric layers are no longer included. Data on percentage of 

time of occurrence of fEs above 3, 5, and 7 Me are available 

from the CRPL and the IGY World Data Center for Airglow and 

Ionosphere. 

For many years, the tables of ionospheric data appearing in 

the F series. Part A, listed values of medians recomputed at CRPL. 

While this practice enforced a certain uniformity, it was subject 

to some valid criticism for tampering with the original data. The 

tables and graphs now show the ionospheric data as they are provided 

by the originating laboratory. Responsibility for the accuracy and 

reliability of the data rests entirely with the originator. 

Medians of data for the U.S. stations are computed in accord¬ 

ance with the recommendations of the World-Wide Soundings Committee. 

Data will appear in the F series, Part A, only when the complete 

daily-hourly tabulations have been received by the CRPL or the IGY 

World Data Center A for Airglow and Ionosphere. 
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Information on symbols, terminology, and conventions may be found 

in the "URSI Handbook of Ionogram Interpretation and Reduction, of the 

World-Wide Soundings Committee," edited by W. R. Piggott and K. Rawer 

(Elsevier, 1961), which supersedes previous documents. A list of symbols 

is available from CRPL on request. 

The following table contains the latest available information on 

smoothed observed Zurich sunspot numbers, beginning with the minimum of 

April 1954. Final numbers are listed through June 1961, the succeeding 

values being based on provisional data. 

Smoothed Observed Zurich Sunspot Number 

Month Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. 

1954 3 4 4 5 7 8 8 9 12 

1955 14 16 19 23 29 35 40 46 55 64 73 81 

1956 89 98 109 119 127 137 146 150 151 156 160 164 

1957 170 172 174 181 186 188 191 194 197 200 201 200 

1958 199 201 201 197 191 187 185 185 184 182 181 180 

1959 179 177 174 169 165 161 156 151 146 141 137 132 

1960 129 125 122 120 117 114 109 102 98 93 88 84 

1961 80 75 69 64 60 56 53 52 52 51 50 48 

1962 44 41 39 38 38 37 36 34 32 

Units of Ionospheric Data Tables 

foF2,foEs - - - Tenths of a megacycle 

foFl, FoE - - - Hundredths of a megacycle 

h'F2, h'F, h'E- Kilometers 

(M3000)F2 - - - Hundredths 

NOTE: Occasionally, when the median falls between two of the observed 

values, the median is carried an extra decimal place beyond these units. 

Those cases are easily identifiable by the extra digit appearing to the 

right of the number, in a column usually left blank. 

MED - Median 

CNT - Count 

UQ - Upper Quartile 

LQ - Lower Quartile 
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WORLD-WIDE SOURCES OF IONOSPHERIC DATA 

THE IONOSPHERIC DATA GIVEN IN TABLES 1 TO 100 AND FIGURES 
1 TO 100 WERE ASSEMBLED BY THE CENTRAL RADIO PROPAGATION 
LABORATORY FOR ANALYSIS, CORRELATION AND DISTRIBUTION, THE 
FOLLOWING ARE THE SOURCES OF THE DATA IN THIS ISSUES 

REPUBLICA ARGENT INA * MINISTERIO DE MARINA® 
BUENOS AIRES, ARGENTINA 

COMMONWEALTH OF AUSTRALIA* DEPARTMENT OF THE INTERIOR® 
COCOS IS® 

COMMONWEALTH OF AUSTRALIA, IONOSPHERIC PREDICTION SERVICE OF 
THE COMMONWEALTH OBSERVATORY« 

CANBERRA, AUSTRALIA 
MAWSON, ANTARCTICA 
TOWNSVILLE, AUSTRALIA 
WILKES STATION* ANTARCTICA 

AUSTRALIAN DEPARTMENT OF NATIONAL DEVELOPMENT, BUREAU OF 
MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS. 

MUNDARING, WESTERN AUSTRALIA 
PORT MORESBY, PAPUA 

BELGIAN ROYAL METEOROLOGICAL INSTITUTE® 
DOURBES, BELGIUM 

ELECTRONICS DIRECTORATE OF THE BRAZILIAN NAVY. 
NATAL, BRAZIL 

ESCOLA POLITECNICA, UNIVERSITY OF SAO PAULO® 
SAO PAULO, BRAZIL 

BRITISH DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL RESEARCH, 
RADIO RESEARCH BOARD. 

IBADAN* NIGERIA (UNIVERSITY COLLEGE OF IBADAN) 
INVERNESS, SCOTLAND 
PORT LOCKROY, ANTARCTICA 

DEFENCE RESEARCH BOARD, CANADA © 
RESOLUTE BAY, CANADA 
VICTORIA, CANADA 

UNIVER5IDAD DE CONCEPCION. 
CONCEPCION, CHILE 

RADIO WAVE RESEARCH LABORATORIES, NATIONAL TAIWAN UNIVERSITY* 
TAIPEH, FORMOSA, CHINA. 

FORMOSA, CHINA 

CENTRAL AFRICAN INSTITUTE FOR SCIENTIFIC RESEARCH. 
LWIRO, CONGO 
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METEOROLOGICAL SERVICE OF CONGO* 
BUNI A 9 CONGO 

ELIZABETHVILLE* CONGO 
LEOPOLDVILLE* CONGO 

CZECHOSLOVAK ACADEMY OF SCIENCES. 
PRUHQNICE, CZECHOSLOVAKIA 

DANISH NATIONAL COMMITTEE OF URSi® 
GODHAVN9 GREENLAND 
NARSSARSSUAQ* GREENLAND 

IONOSPHERIC RESEARCH GROUP {GRI) , FRANCE « 

DAKAR ® SENEGAL 
DJIBOUTI* FRENCH SOMALILAND 
TAHITI* SOCIETY IS* 
TANANARIVE* MALAGASY REPUBLIC 

HEINRICH HERTZ INSTITUTE* GERMAN ACADEMY OF SCIENCES* 
BERLIN* GERMANY* 

JULIUSRUH/RUGEN* GERMANY 

INSTITUTE FOR IONOSPHERIC RESEARCH, LINDAU USER NORTHSIM * 
HANNOVER* GERMANY. 

LINDAU/HARZ® GERMANY 
TSUMEB* SOUTH WEST AFRICA 

IONOSPHERE INSTITUTE* NATIONAL OBSERVATORY OF ATHENS. 
ATHENS (SCARAMANGA)* GREECE 

INDIAN COUNCIL OF SCIENTIFIC AND INDUSTRI 
RADIO RESEARCH COMMITTEE* NEW DELHI, INDI 

AHMEDABAD* INDIA {PHYSICAL RESEARCH 
BOMBAY* INDIA (ALL INDIA RADIO) 
CALCUTTA® INDIA (INSTITUTE OF RADIO 
DELHI® INDIA (ALL INDIA RADIO) 
KODAIKANAL® INDIA (INDIA METEOROLOGI 
MADRAS® INDIA (ALL INDIA RADIO) 
TIRUCHY® INDIA (ALL INDIA RADIO) 
TRIVANDRUM® INDIA (ALL INDIA RADIO) 

AL RESEARCH® 
A. 

LABORATORY) 

PHYSICS AND ELECTRONICS 

CAL DEPARTMENT) 

) 

GEOPHYSICAL AND GEODETIC INSTITUTE® GENOA, ITALY. 
GENOA (MONTE CAPELLINO), ITALY 

the royal Netherlands meteorological institute. 
PARAMARIBO® SURINAM 

MANILA OBSERVATORY® PHILIPPINES. 
BAGUIO® LUZON 

INSTITUTE OF TELECOMMUNICATION, WARSAW® POLAND. 
WARSAW, POLAND 
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UNITED STATES ARMY SIGNAL CORPS © * UNITED STATES OF AMERICA* 
FT. MONMOUTH. NEW JERSEY 
GRAND BAHAMA I. 
OKINAWA I. 
THULE. GREENLAND 

NATIONAL BUREAU OF STANDARDS. UNITED STATES OF AMERICA® 
(CENTRAL RADIO PROPAGATION LABORATORY). 

ANCHORAGE. ALASKA 
HUANCAYO. PERU (INSTITUTO GEQFISICO DEL PERU) 
POLE STATION. ANTARCTICA 
WASHINGTON. D.C. 



T
A

B
L

E
S
 

O
F
 

IO
N

O
S

P
H

E
R

IC
 

D
A

T
A

 

? s 2325 IPs rH Ss S 5 8 382? „PH asSa ss 

$ 
a 2282 .Pis Sa58 22 i i 

8 SSS3 
J5S! Pas 88 

- 
53 ssss Mss Pax as 53 3832 .PH a2sa 28 

8 ssas Pss Pal 5S 8 Hss .Pss sass 3S 

2 ssas Pax Pss PP " wS2 ss 2 ssss =ssS5 rs; SS 

® SSSS Pis .Pis Pal 
m as ® ssss PH HHs Sasa .r „as 82 

JSSS Pal §ass Pis 2 8 P sx 83 t ssss PH J:s: Pas 28 
Ja 

28 88 

2 SSSS Pla 2X2g Psx 5s 28 ss ss 2 ssss Pas =PH Pas 22 
js 

28 ss 

£ 2XSS asss Pal Pis sa ss o S 22 5 ssss 8*82 =PH ssH P aP 2i ss 

2 sajs *a5s I52! PH Is s= S8 ss 2 ssss 8*28 .PH PP 28 oP 28 3S 

2 sxss asss Pi! l-l§ p r 32 ss !2 ssss Mas ^SSSg PP ss JS 2i 5s 

? SSSS P§* 
SSSS PH Is r P 82 a sass PIS PH Sssa ss ol3 23 88 

= SXSJ Pis 3a*3 PH Is 2* S3 ss = SSSS Pal Pal aaaa 08* ss 32 

§ 2 axsa psa PP PH P Si ss ss s . 2 ssss -Mas PH Pss 22 oP ss 38 

£ s SSSX P!a PP I522 P p 32 ss 
5 
£ s ssss .PH JHI Pas 22 Dp o 8 Ss 

i § aSSS Pal Pal Pax 5° p SS ss 
* 

8 2822 Pal =PH Pis V o82 28 82 

i & SX2J P5I aaS8 Mss 3- ss 82 8 
i 

s ssss SSSS PH rls J- 23 oss 

8 JSSS Pss PP aa5S 
rt 2s ss 

o 

s 8 2833 J"H ^SXSX s*ss j" „a* ss 

s 8322 .Pax aass 
~ - ss z 8 o?S JX =Psx ass§ 38 

s asss =sa§s PH ss £ s o3S5S „Sass Pas 38 

s 2222 .Pas Pas 88 8 8 ;ss? i=s* •Pas 83 

2 8 Pss isxs PUT ss 
* 1 

3 JXS2 .PH Pss 38 

o 
i 

5 3252 ssss PH 2 a 1 5 ssss .PH PP ° s 

I g sass ph PH 82 ! I g SI S3 ^3323 aaaa as 

s 
£■ II33 II33 IB- Is33 IB is II II II- II- S|?g IIs3 II II II II 

I i 1 1 e 

c!« e 21 u § £ UJ iT5 £ 2! U. l JZ UJ UJ u3 
a £ * ■•c 5 £ * ,2 £ * '•= 5 £ £ 

! 
8 

8 

K, 

3 

= SSS3 

= sass 

= 2SSS 

= asss 

p 

p 

p 

p 

Pss 

Pss 

Ja§8 

=Pax 

22
 

31
 

31
 

31
 

31
 2 0 

8 

i ? 

3 

3 

53 

8 

“Isis1 

ssas 

ossss 

easa 

„Psa 

JPa 

ySSSC 

=Pss 

Psa 

Pss 3 <M IVJ <M 

Pla 

Pax 

ss 

J s 

XX 

ss 

2 =ssss p° PSs a S3S2 rg 
=Pas aasa sx 

® =sass aa s=ss 88 ® assa Pss .Pss Pax * 23 

P~s° P 82 Pis q2h s- 22 sags PSS J-P Pal 0.8- sx 

® sags 3 -< 88 3s Pss r d32 22 58 ® 8823 IPS =Psa Pis 8® 2 2 sx 

2 sass 8" P Pal p J= 
22 32 oJSSS Pal 8 = 83 Pxa P 

0 « 8 0 

ssss p 22 Pis ss J= 22 23 1 sxss aa£5 .Psa Pxa 22 2°" ax 

e ssss |S P Pss ss 82 p £3 Pss Pal 
So.. 

08^88 Pss sa 2® JX 

ssss ss P Pss ss =P JS 2J ssss Pss .Pal Pss != J- as 

= sass aa 22 Pss ss J= r 83 = ssss IPs = 3 = 38 Pss P 22 JS 

2 sass |8 22 Pas 22 J= 
22 sa 8 _ 2 ssss 3ass .a”ai Paa 22 22 as 

s ssss 8S 22 Pss 5- J= 
22 sx 8 jssa S~lx .Psl Pal d5* ^22 as 

3 288 3 p ss Pss S' =P 22 IS i s sxss Pss =Psa Psa 22 as 

3 sass r 3s Pis 8- 
= P 2^ sa 3 

1 8 3328 Pss 32858 Pla 22 JS 

8 3833 2- 22 Pss Q ^ " ug- 38 
0 
S 8 SSSJ .Pss Pla 32 

8 =s* ss 8 = jrss ss 
z 8 =5SSS .Pss =Paa ss 

g =sass 8s =Pss p~ s SSSJ .Pss =5=*a as 

S ^3282 P =5=5* 
88 8 8 sasa .Pss Pal ax 

8 = 3S33 8^ =5=55 
82 s s JS33 =Pxs JPx 

8® 

5 ^382 3 28 = 5 = 38 
88 

0 

1 
5 q5228 .xPa =Pss 33 

8 2253 3 P = 8=88 
28 I i g saas .1*88 J = 8S sx 

II33 li33 II33 II33 II Si II II II33 II33 II33 IB33 II II II II 

1 a; 
I 

e 

2! £ 1 UJ UJ Z u u § iZ UJ UJ z 
£ 5 £ £ * £ ■S ■■*= 5 £ 



2 
s »,A«CD 0-UNUN D 2 
o 3 m m rg 2 
- - 
UJ SI m m C. - ~ o- K - 
- a 

mn O m O O o o m J 3 m m <M 
•ft o 

- 

cr, -OO.NJ CT UN O O O m 
3 3 m mm 

at Jo, J unooo ® 
m mm 

t zzz* sss§ m 2® s 

s SSS5 ssss " * 5 

SO 4 il> 01-00 o~ m 0--g K 
m m rg m - 

com,* o«uno o~ KO <T rg 
m rn rg 3m 3-N - l 

ff> O 4 M o o o o o- OO- O- UN rg 
rg m -» 3m - 

£00.0 00-00 oo oun Km 
rg rg rg m 3m - 

UN-gojm ocoo o- unk kun rg 

~ ~ 3m 3~ 2 
O S2? $ °» -2 2 

* 
rg <o ® o- o cr O r- - at O 

° rg rg m 3rg - 

8 
ok .or- OK UN ou> UN U> -o r— 

rg rg m - 

f £ SS3S ssss SS - 2- 2 1 
yj 

8 
r- o o <ni o oo O m rg - -o r-< at 

rg m m - UN 

J i> o c Ounoun m rg cr CD 2 
3 3 rg m rg z 

UN 

s = K“8K * 

o o e r- Nr gJ 
* 3 3rg rg rg 

o 
3 'f» © O N OUNUNO m t 

° o 3 rg rg rg * 
UJ o 
< o rg - rg rg K cd k - - |l 
O 
O O ONNi o un at ■» X) 

< ° 3rg rg rg UN 

0 1-00 o k o o 0 1-00 O ►- O o OK O t~ OK OK 
lo3-* 2 o sS3-* SO-1 s5 2 o 2 5 2 <J 

s 
1 

j 

£ -* s £ £ £ 

s 
ss 

ss 

22 

ss 

5S 

S5 

SS r- 

SS ss 

= 

}S 

ss 

ss j™ 

s~ 

z* 

8 

8 

5S ss 2S j* 

ss 

ss 

s 

5 

SS 

S2 ss 

§2 

3?^ 

®~ 

5 

O O- ss 22 22 

UJ Z 3 3 
2o Is33 Si S3 

2 O 
|gS3 Is Is Is Is 

| 

1 
£ ~c. I o £ 



I 

a SmSS - 55 2 ? 
a 

a ^-£3 .Fas " 55 

a =s~ ss 
i = 

a ar?s 131 =rn S 

a 25 < 5 2225 
FIs Fss £ 

8 ^S'SS 22 s 2222 
Fas £ 

2 -* S3 2 88£8 131 Fas 
~ Sa 

® 5^55 
J’aa 

22 ® 8S£8 131 F2S 
d£2 ss ;s 

£ $222 
D =n* a t 8SS£ "* 33~ 5a«2 

^25 = 8 55 

® = S£S? J2i* a ® ?sss =r*i sags 
saM J* §5 55 

2 =Ssi ss =s*Is 
"* * 1‘ J8SS 3°*ls S8SS 

Fas r = S" 2* 25 

2 ^ESSJ = 1*£S 
- s 2 S88S 8*11 sags 

FIs 
25 ^25 SS 55 

'■ = 3SJ £ 
Jaaa 

* " a 2 S552 
£*?1 

8833 
aa35 

25 
Js Sa 

S£ 

Jass = 1*£S S'" r a 2! 25£5 1*21 8833 131 88 25 ss E£ 

- = 33SS =1*1* 
" a - 3 88S3 £*§£ 

?£££ 
Fss 25 =F S8 52 

2 ^SSSS s*Ss 5 s 2 £883 1*1* SSls SSs2 1= =F 
52 S 8 

S = S8 JS =1*11 
~ - s 

S 
5 $ 3838 s=ss I*23 S*8S 82 

i* 
£8 25 

s ^2522 
J”a 

2 S 8 3833 
ISIS 2**° Is3" =F 

S£ 25 

s =s~ - S3 1 * £ 5555 **3* ***s = 3* ns 55 

8 ^5*25 - 25 a 
8 5515 3*33 Fsa 

55 3S 55 

i in 

s ^s-ss * £8 S 331 Fll £8 

8 = S*S8 * S3 * 
s 
a 

5 =SSSS 
Jass FIS 8 8 

S ;jS'N ", S3 8 ^a'83 
s5S3 

=s'S8 25 

8 = S"83 *■* ’R ; 1 S ^52 .3*83 =rsi 55 

5 - 5 i 5 3*sl 
25 

8 35 
1 I 8 ^5*22 

FIs 
25 

1 

IS33 IS33 IS33 IS33 IS IS IS IS IS33 IS53 IS33 IS33 IS IS IS IS 

£■ 2! 
i _ J5 

t 
£ £ jj - i3 £ "■«= 2 -S £ ‘■c £ £ c 5 £ £ £ 

a IK88 = S*2S 8 i 8 
8 a 5252 S3 8*38 2 

a = £23S 8^88 J=as 
2 

i S 8 38S3 l~ 3*1* 2 

K, = 8S3S SSSS 3SsSa -R N 8SSS 3* 8**1 8 8 

2 3SSS2 
S*s* J = 88 

* 22 2 8883 8* 1**8 88 

= 38S£ asaa = 8*88 
"* IL. 88 £833 8S 8-38 38 

® = 38S? S~8l J=SI 
-1 25 88 ® S5SS 3* **S* 25 

= S8S£ 8*88 JaSS 8- 88 55 t ?83£ r 8* 3**8 5" 88 

2 = 38£3 - r~n J**s 
88 25 8 ® 2555 

r 38 3*83 =r 8* 88 

“-' SJSS °33 05^52 Is 52 2 •Q 8883 2 2 3* 3-88 =r S'" 52 

= 388 3 J-l 33 
2^2 

3)2^5 5 
- 25 25 2 2 5522 2~ 32 8*33 = S* =s- 32 S3 

e = S8I3 =rs°8 S838 
= 8**8 8* ** 8 5 8883 1* 8* 8-83 =r 32* 22 S3 

= £8S3 =n° 8-88 333 r 8* 
52 2 2 3888 S3 25 

8*3* 33 =r 52 

= = S8£3 8S88 Jsas 
"* 88 25 5 = 

3883 ** 3* 8*83 
d25 

=a2 2- 25 

2 = 3S?£ 
= 8”§8 383 8 

Jsas 
- a® 

5- 28 8 s . 2 8883 28 2~ 8*83 = 3* Dm " 22 88 

8 ^2525 
3***a 

3838 
JaSi 

38 25 3 2 s 3833 28 I* 8*88 =r =1* 32 88 

8 ^5252 ~ 
8~S8 = 8*88 

22 52 8 
? s 88£3 r 3* 8**1 =3* ** * 

fe = S83S 1*88 =s*ss 
38 25 2 

i 

2 
o 5525 25 1*88 r 

5 "■ 5 

8 d^255 1*88 = 8**8 52 25 2 i g 
2225 

1* 3*88 8 

S ^5555 8S88 =8**8 25 8 z s 2522 
1* a'SS 8 

s 2255 
D 8*88 J*88 u, = 8 

® 
s 

5222 
8* 8*11 8 

8 8SS8 8*88 = 8*88 
2 2 s 5222 3* 8*88 2 

8 = £838 8*88 = 8*88 
5 | s £838 3* 1*88 2 

5 K S38 8*88 = 1*88 
8 

2 
o 5 £833 £8 1**8 8 

8 = 2255 8*88 =1*88 
2 I I § 

2252 S3 1*83 2 

IS33 IS33 IS33 IS33 IS IS IS IS IS33 IS33 IS33 IS33 IS IS IS IS 

I c 1 t 

21 2! u. § UJ Ui i3 21 £ u UJ iS 
£ "■C 5 -£ £ ■*= £ 2 ,2 £ 

l 

¥ 
°. 
a 
2 

s 

i 



4 
XUK o o ©mm O 05-00 o' g> o o K , 005 05 gj o a- - g» o 

uiS^S® s °s Ul"^ 2 O Al ^OVAIV 
K 2ro rg 22 A5 ^ ^ m A, 

r • 0,00 0,0.0 05K O O 05 O 005 o — KO m k O' 
8 2 Si 2 2 ® UJ ■“ ^ S i 

Al ^ng. a, 'SrM 2 m2 o^ 

A, - m ro K - O m 
Si UJ " "" o 

.-.J ^05 g J m r<5 ca Al Al AJ C5 m Al 3m O Al - 
05 05 

o m .» X. Ai 0 05 005 OC5 22 o 05 Al 05 # 05 A. K Al J- rg k rg O' — — a o - o - O rg A, 
D Uini m rg m UI 

0 ni OK 0- K .» O O O' O 05 05 05 o O 005 05 05 om o o - x> O' 
- ■M - >*> ~ r f ~ ■r. ?. ^- - D* 2 rr. Al Al AJ rr, rr, rg m O rg - 

05 
tn O' O m X. O' pg 005 OfOJ 22 ® $ 2iS 3 O S 2 2 Si 2 2 2 O- rg 2 2 2 - 05 Al O A, 2 

z> UJro Al ro C5 ri(5 UI 

UJAi rg rg C5 rr. rr. UI 

us rg — 05 O' 05 Al gf AJ 
DAI CO A. C5 (5 15 UJ UI 

O r <s— Al 005 0- O O O 05 O g, O O O J O O 005 05 O' - O' O' 
- ^05 ro x> 05 org-o £ - ® £ ,., 5 - u-"* - ^ 4 22 ® 2 ^ 2 2 (*5 ^ m m Z>m 2 2 

05 05 
noifo 05 - 05 O O' *"0 *0 (A o ® 

r- K 
s J Al 2 ^ O - (5 Al (AAI 05 Al O rg rg o- g> 05 AJ O Al rg 

D ~° ~° nj rg rg «*» « ^ rg UJ- o 

ft _ Q Q r- o- rg 00051 Si ® 05 O 05 (A 05 05 O gf O 05 m o O - - O' 
- ^ ~ 2 O " - =>"5 5 Si 2 22 m m2 2 - 

- __X.rgr.g5 rSm Si- 2 O ~ 2 J22 2-22 m oSr° 

■A - _ T T 2 o , 051 O O' 05 05 rg O 05 050 005 O o - o ■O 

= ^ o eg k x> Si"* 2 
A, A, 

~ z.2 ° AJ 2 AJ AJ m AJ m - 

r O' -a o 05 rg O' O 005 05 OK 05 o 05000 o- 2 a, - X) K 
- O no X. X. - A. Al O or Si 2 rg Al 2 - 

J .. J J 
2 C5 2 Al 2 2 m2 om O AJ - 

O in - — ,n „ ^ nm o - O 

8 Si rg o in 
S' 88 u,2 A* A* 8 8-S8 S-S8 " osr 

ro 05 iS^SiS U,2 " ui"" 3 
2 j3<a -g^22 2 22 OA, - 

J. OK ° CO O' O' AJ 05,00 05 0 05 O K •© O O O rg O m - 05 o 

O eg ro m ro ,..A, ^ iSSi UI "* UJ -rj a ° 2^ g, C5 AJ 2 rg rg 22 m OAI - 

8 Si Si £2 ?52° 2® 28 u, " ^ " 8 ^X.rgogf 
m 2^22 o2~22 2^ 2 w 

OAI m 

o 05 05 

8 2 s; 2 2 £S22? 2 2 Si o 2 Si z S ^05 510 , 
2~22 2-1 2 2 m^ 2~ 

OA, m 

< 05 

8 ^sss °Si ^5 s~£s ‘ UJ " o 5 
5 2^22 2^2 2 2^22 s- ~~ 

O A, m 

A ~| A t 2 2 2 8 
UJAO Al AJ C5 mm o 5 05 

£o 
8 2 £ 22 ...s^ss 

o®S£ UI ~ X o 8 SiSSg, 2^22 2^22 2^22 2~ 
O A, rgm 

5 ssH UI " - s 5 
o rj J5 , 

2" 2 Si 2~22 O Al 
OAJ AIAI 

UJ UJ T-JO- f K ■ A - - - „ ^._,... ^ - - O-K m .r. _. .A o o 
8 JUTS!; si2 £® 5 a ° 

_)05AJ05^ 
2 “ 3 2 2^22 ^ ’m 2 2 o2~ 

O AJ ..m 

OKOO Sz_S 3 OKOO S£38 OK Qz 
OK OK OKOO OKOO OKOO OKOO OK O K OK OK 

a53 -1 S <j a 53J a 5 a o *5 a 5 a 5° -* a o i53J a 5 3 J a o a 5 a“5 a o 

« % 

8 8 ¥ 8 
£1 £ U. 8 UJ UJ iS u_ £ U. c u. UJ UJ UJ 
■2 ■■«= '■«= s - ° '■= ° ° * s £ ° 3 

•OK O O' OA, 
Al 3 A, om 

8 F =°r 

s 2^ 

2 3^ IT =“ 

o> £2 22 

o o ogr OK g, 050 
o* A. OA, 

CD Al ox. OK - O ® oa 

L ui- Al Om A* - 

l2 
22 S2 

ss 
82 

c -2 22 * Sw 2 ® §2 

g,- g. 005 OK m 005 

1 O- Om ♦ - 

g, • 005 050 005 A, 005 

- O- - OA, * 

o rg 05 K om om O X. O 0- 

“ o- - 
OA, * 

om -* 

O O' O O' 05 K o - - o ® 

- =• - OA. •» - 

9 »- ® oS2 22 ^1°* §2 

OK O O' o D OA. 05- o- 
8 A, A, * m - 

8 
52 §2 22 -1 a= 82 

A, CD o m 05 K 05 K o o 
O A, s OAJ - 

■OK O 05 OK o -o o « 

° A, m 

S 

X) X. 05 m 05 05 

° A, m 

CD O o ® o x> 
° A, m 

8 
Si2 22 22 

O' o O X) o® 
° 3 

AJ Om 

8 o^ ;F =s- 

M
ED

 
C

N
T UQ
 

LQ
 

SS 83 
a o 

3533 
a o 

2533 
IB IB M

ED
 ;

 
C

N
T 

M
ED

 
C

N
T 

5 1 
o i*- -o 5 S £ 

®0®m - * 
,-g 

=• 

AJ 

om A.® m a ® 
,g 

=> 

-m® ® 0X5 05 05 - K 
rg 3 Dm mm 

05 cr o- O - K O 
- D m ' 

05 000 g. 2® 
O 

3® o- - K - 

" 3 
X> ® K 05 m K 

3 
OK m g. 05 05 o o O 

_ Dm mm 

KK®m g. o 

KO ® X, m o 

- - gj , g, o 
“ 

o — J- X. 05 D 05 O - O' 
o J Dm mm 

£x.o. m « 

3 o 

8 =m - 

o 

° 

£ 

8 S'- % 

8 
A, 

8 

S 
AJ 

2 

2 X. o ® AJ 05 

° o 

8 O A* ^ ^ 
2 

O - O 05 m K 

° ^ ‘ 

8 

ok oa OKOO OKOO OKOO O K OK OK OK 
a u> ao a 5 3 “* aS^ a o a o a o 

H
O

U
R 

1 
> 

2 
o £ 



5 

2 
a 

5 52 F r 1 3 8 saas „Fsp Fpp - ^aa 

£ 
a ;s F S3 1 * 

a ^sass .Fpp FF - aa 

N pp a3 s' 2 s =spss uss33 rip SP 

s sp s3 Is s ?a?s rss 
- aa 

2 SP SS SS ® 
FII FF s aa 

® as F as £P ® ssss - Fas 8S5S - r- ^22 aa 

2 - 2s 
2a F jss?; r FF FF 1* 

t° 
S2 aa 

2 as as 22 
o!- s' 

® spss 2 -0 S 2 aasa ff r 
22 o2 2a 

2 P p F s~ j: s' 
5 SPSS S22S FF FF r ss SS PS 

2 gp s~ a8 !" sp 1 SPSS Fsp FF FF I- s= 3P aa 

5 ss Is s' SS sr 
5 SPSS Fss FF FF sa 2” SP pp 

sp f F 5s SS 2 a^sa FF Fpf FF aa SP SP 

2 
= PS F r SS SP s - aaa* FIs ass§ FF SP aa sa pp 

L 2 SP F s' 22 s' s 2 SPSS Fll FF s*as SS r o2 PS 

2 8 sa F F o!° SS 
a 

8 SPSS FF FF FF SP £P SP aa 

s s ss as • SS s' SS i 8 SPSS FF 2=55 FF SS SP sa aa 

a & ss S" 
SS * as a 

I 

8 SPSS FF S"sa FF §2 SP SP p.p 

8 ss as 5s ~ s' s 8 sas? r sass FF sJ aa SS PS 

5 
S ?a js s" z 

8 a^aa - FF FF - SP wa " aa 

2 
1 

1 

8 P F % 8 s^aa FF Fpp pp 

3 SP sp 3 'M s ” 1 
2 

8 SPSS ^SPSS 3SSS p 

s 8 SP S3 F 
“ I 

S a^aa JSSS Fpp SP 

z 5 SS J" a8 
a 

! ! 

5 SPSS FFp SPSS * ip 

1 8 as =F 88 8 SPSS »sc§s SPSS - 

1 

II33 II33 IS33 II33 II II II Is IS- IS- II33 II33 II II II II 

S! 2! | _ . S 
2! 2! i - . 

£ * 5 ■2 £ £ £ * 5 £ £ '■*= £ 

a PPSP = S-SP Fss a l 2 
2 

a F" 
22 = p" 

pp 

8 aasa s"ps P~H a 
i I 

a 22 PS 

SPSS ?SS2 s”pp p § M SP P. 

a sss? p-ss s~~l p 2 F“ 
aa ^a- SS 

2 PSSS ss?s P-SI 
2 • a* 

22 

® 2222 SSS2 FIS 2 ® F d2~ UJ SP 

* PSSS 2222 FIS 
- 2 t 3 a ,3* 

3?” 52 

® saaa SPSS FIS 
g« SS 2 ® 5" =r F d2j 

oo- 
o2" S2 

.;. SPSS p^pp P-SP s~ss 
- 22 PS p e 22 r <M aa =r I* = S~ SS 

E aa?a pspp 
2222 SPSS 

S0i 
22 a 2 SS p 2a a* r r J- SS 

T-' aa?? S = PP 2^22 spsp * 22 Jp = e ?p I2 8S s= r =3" 
22 

5* 222? PSSP 

2
0
0

 
30

 
2
0
9

 
18

6 spsp * 22 2S S Of SS F S2 F F 
? J SS 

= PPPS ?a?2 SPSS SPSS * r 22 2 - = SP a = 
? 2 F F =F SP 

2 SPSS a"aa SPSS s"ss 2^ 22 p 3 2 SS 2“ SP F r 
22 

8 SPSS SPSS p-pp «sa =r 
22 p i 8 gp 

=r 
o 2 aa 

3?" 5" 22 

s sa?2 P2SS a^Sa ssis F F p i 8 2 2 
=p~ 

22 22 
F !' jp 

8 SPSS s'pp Fsl S’ 
a 

i 
r 8 ?" 2* 2* F 

2 a SP 

8 SPSS SPSS 525a 
- a 1 8 SS a* F 

2 a aa 

S SPSS PS SP ==ss 2 
z i 

8 SS 22 F u, 
22 

8 aaaa SPSS p-ss 2 £ 
i 

s == F F u. UJ 
pp 

8 aaa2 S~PS 85 sa 
a a s 

5 
8 SP F 

22 22 

8 SPSS s~ss 8=5 a 
p £ 

5 
2 S =s' 

SP =s* 
PS 

5 PSSP P~PS p'sp 
a 2 

1 

2 

5 =:' 
aa J" 

PS 

8 SPSS psls Fsp a I § F aS" 
pp 

SSS3 ££g3 II S3 IIs3 II II ii ii 
£|83 S|?3 £|S3 II32 II II II II 

1 
ai 

| 
2! 
Q 

f2 1 - UJ UJ iS 
S 

2! 1 - £ 
° 5 £ '■= JC 5 £ £ 

$ 

1 

i 

i 

£ 

5 

1 



6 

s 

Rj 

5 

53 

22 

F 

2s 

F 

a2 

s- 

F 

SS 

1 I 

s * 

S3 

Si 

<5 

s 

Si 

Si 

Si 

a* 

r 

F 

F 

F 

F 

F 

IS Si sr S2 F F 

® 22 22 22 s* 
® SS F 22 j- 

SS 22 Is 8 = 22 ^22 2'S F F Si 

22 s* 22 F o 2 8* 22 F F §2 

•? z: r a5 F a* 2 ~ 
— 22 F F 2 2 Si 

5 
r 22 3s si o 2 E £2 F S* ss Si 

?s S'- 22 |2 F §2 X " r I" 2" 
g'" 

Si r 22 F §2 
35 

g1" r F r Si 

- ?S r 22 F 3= § 2 : 52 - F F d2~ 52 

2 Si Si l2 22 Si § 2 s _ 2 5 2 * F 22 F § 2 

s £2 Is a5 Si 22 §2 i 
8 ^52 r 22 F 22 g 2 

s 22 2 2 F § 2 s 8 5 2 F F S" F §2 

s ss ss 22 22 2 2 
i 

fe Ji F F S3 3-- 

8 22 21 8 
£ * 52 22 F js-“ ~ 

s Si Si " ~ s 8 Si a* F - 

8 Si 8 = 22 s i 5 2 F 2" - - 
2 

8 ss 22 2 | 8 Si r 3" 

8 js s2 3= * i 
S 22 Si F 

5 si 82 22 I 
5 ^52 F 22 

8 ss 22 22 I I 
s 22 F F 

IB33 Is33 IB33 IB33 IB IS IS IS I|33 IS33 IS33 IS33 IS IS IS IS 

1 5 1 
t 

2! o - UJ UJ u £ u. I UJ UJ (2 
£ '■c ■-«= S £ £ £ £ •*= 5 £ £ * £ 

S3 sssi .3*32 2225 ^55 

S ssss -Fss S2F uj"^ 

assss -Fss 2=Ss - £S 

2 ssss Fss Fsl UJ * 22 

ssss ISSSX Fss = is ss 

® siss rsi 2-22 Fss X 52 Si 22 

5225 Fss 5=22 §8S5 F 52 52 22 

sssi 2252 FSS rH 2* ss ss 

€ SSJi ssss Fss S = S8 F ss 

E ssss 3=3= 2S£I 2*ss F F 52 ss 

ssss a*3s FIs s2H 52 55 o2 ss 

ssss §aSS s~ss 22 22 52 ss 

= 5255 Fss FIs FIS ss ^52 32 ss 

2 SSSi 3**3 2=22 5 = 88 F 5" ss ss 

8 SSSi FSS SiSS s2F 3=‘ 25 SS ss 

8 SSSS FSs 8 = 38 2 = 88 !2 8= 32 ss 

8 ssss 2=33 2*22 2*22 5= SS ss 22 

8 ssss 3£s3 ssss Fss r- 22 0 2 52 

8 525? FIs S*F FIs 5- F 22 22 

8 ssss “S3 s2SS SFs r = 52 ss 

8 IS 3 i 2222 S2F 2 2 

& 5255 .FIs i2F u. u, ^ 

5 ssss JaS2 S-SS u, UJ " 

8 sssj -FIS 52 55 
fNJ ^ ^ 

^iS 

IS33 IS33 IS33 IS33 IS IS IS IB 

1 
Sf s: 

e 

£ '■«= ‘•c 5 ° ° * - 

2 2222 Fss Fss - 

2 2S.52 J=S3 Fss 2 
s 5255 Fss a=3a 2 
8 SiSS FIs a*Sa ss 

® ss:s 2^2 2 FIs 22 

® SSS3 FF FS1 22 

t 5255 Fss assa " - Si 

® SSSi 5555 Fss F s 

e ssis =ris FIs 3*5 3 ,r 3r ss 

E 5225 FIs -Fss FII * 2a 52 

2 iiS? Fss FF FIs " * Si 32 

£SSS FIs Fss FSS =r ss 22 

= iiss 3*88 Fss Fss 2° ss 32 

2 5225 
8 = 8 = Fss 2232 r 

22 22 

8 5255 r, 
FIs FIs F 22 2 

?. SS2.J FIs FF 
2o 
5- 22 2 

5 525" FSI Fss S” uj2 2 
8 2252 FIs FIs - " s 

8 2222 Fss FIs 2 

5 5252 Fss FIs 2 
s 5252 Fss FIs 2 
S 3252 FI! FIs 2 
5 ssss FIs FIs 2 
§ SiSS FIs Fts i 

IB33 IB33 IB33 IB33 IB IB IB IB 

I 

1 
tS 

'•= *■«= 5 £ £ £ 

S 

i 

S 

¥ 

i 



7 



8 
-< UJ O 

£ 5s 5~ - »: 2 O ~ 2~ 3 2 

a SIC 3" ® 5 * UJ 55 £ z 3 25 r 
i K UJ 

a 5" 5^ UJ UJ * 2~ 5 

s ? 5 SS s~ UJ UJ S3 s = SS 5^ r 
- ?s 33 S3 _ E UJ ^ 33 2 52 25 55 

s ss S3 £3 2 2 3 3 ? 3S 8 3 SS 
- £3 

a £3 r S3 £3 gs S3 3 3 s S3 S3 F ol- 
25 

» s~ ss S3 S3 ?~ 23 S3 S3 ¥ S3 25 5° S3 25 1 
S3 S3 33 S3 r 

|g 2 3 S3 ¥ S3 25 3S 55 25 
1 

S> M O- fMrs, oo. ©«. o® O' O' OO; ® ® o IM 2-2 
« •* ™ ■» - or. 1 

5 S3 
S" 33 22 55 o ® 2 5 33 22 25 25 22 

I 

- S3 s" 33 S3 Is D « o ~ 2 33 S3 gs S3 i~ 

= 2 5 gg 33 S3 g- S3 2 3 S3 
2 

= 55 22 22 22 2^ 

ss S3 33 SS 
r- *s £ 3 33 ? 25 22 

3- |S 25 

s sa 
25 55 25 22 ?5 55 55 1 g 33 25 3S 2- 2 5 

o 

g ~~ 25 25 25 2 4 55 55 52 S 8 S 2 ?5 3“ § 5 5 5 s 

35 S" S3 S3 _z~ S3 33 52 i 5 5 S3 S3 25 22 83 £ 

i 2 
8 5 5 ® 2 o 5 o- <N -< <N ® s 8 ® fSI ® ru O. ru ® ® OU Z 

2 1 

o 2 5 SK 3" UJ S UJ * 5 s 5^ *r 2^ Z 

8 22 3S z>Z~ UJ ~ UJ ^ 
55 * s S3 25 3- * 

s ?s si; 25 
iu '" ,., 3 55 o i s 25 25 £2 

f 

8 $£ 25 25 
UJ ~ UJ “* 52 * 3 25 25 25 S 

„ * O <%j o® C O' rg« 5 < A« o® ®® 2 

r XT UJ UJ a s ° " 
s 

o SJ 5^ 3s UJ U. 
33 

s 5 8 jrz, 
2" V s 

S5§3 UJ Z O -j 
S <-> 

SSS3 UZ3 J 
Z o UJ z 

a o is Z 5 IS IS33 UJ Z 3 —J 
Z O Is33 S5§3 S z 

z o z 5 UJ z 
Z o 

uj z 
Z o 

i 1 ¥ 1 
*£ ~JZ 2 o *o z £ “ 

“ 

s — P5 25 u, - 
5 2 

i R 
?!5 52 2 

a ss 22 3S - - 
2 5 1 j 3 

;33 r | 

s £5 25 o5 
UJ *“ UJ ~ 

ss I 
Si 

2 5 r 

s ?s 33 S3 UJ 2 UJ ~ 
25 s ="° r 

» ss 25 ss UJ 
5 2 5 - 2 5 SJ 

• S3 =r S3 £3 S " 52 S3 ® S3 §5 

£ S3 r S3 5* S3 22 S3 25 25 

* 33 !- 55 S5 55 52 25 ¥ =gg 25 

= 

8S 

S3 

33 

ss 3 2 

10
0 

1
0
0
 

1
0
0
 

10
51

 
23
 

19
 

16
 

1
4

 

S3 ¥ 
33 

5" 

Z 25 25 25 22 2r~ §5 25 z 2 5 ss 

2 33 33 3S 5^ _ 3" S3 S3 SS 5 - ° 55 22 

8 25 25 5m 22 §5 S3 I 8 
52 V- o 

oo a, r- ®o o O' ® * ir> r- O o 25 O 

8 " 2 2 8 <N 

® O 25 22 22 22 *?5 2 25 §2 2 

8 S3 5 'v 
I* S3 1 s 

S3 22 3 

s 

S 
S3 5~ 5"* u, •" 

2 5 5 z s 
S3 sz z 

8 S3 25 25 
Ul 2 u, ' 33 * 8 

S3 r 

S 
s 5 s= “ 2 “ 2 

33 
O i 8 

35 52 o 

8 S5 5~ 5^ UJ " UJ " rc 
'i 1 s 

= £3 5" X 

oo ov® ® « <D r- 5 < 

5 UJ u, a £ ° a 

8 25 $5 55 
UJ UJ 

5 2 
35 

I 
8 r s 

OMJO OhOO 0.-00 OK oo OK OK OK OK OKOO 35 
Is33 

OK O K O K 
5 »-> 3 ° SO3-1 2 o Z o Z O Z o a o Zo z£ D Z o z 5 Z <-> Z 5 Z O 

H
O

U
R 

I 
| 

1 
o •!*■ -*1" 

s *o -tli o 5 £ 



9 



10 





12 



13 

o fvj I-. rj _ OK o A ® ® « a s o K O U.® OKOO p®oo ® ® 

2 
Dr rJ' UiS. ® ~ UJ 04 " ° 

o, 04 ® 04 O. 0404 UJ 

X K =sass 04 ^ § I ~ k'""" 

®® ® ® OO - ® O® 4 4 -K 04 0 0 0i 0 4®® OIO 
"J o' fJ‘ o~ ms 04 <M 04 04 04 04 0104 "» 

j. ® o® O® O® ooo® O® 4 K 4 ® ® ® ® O- 4 O opo® o® o- IM 04 0- 

" £ ~ Z £!". 04^ 04 04 04 04 04 ®04 w- U4- 

2S££ 
S2SS 

zz 04 
ss 5 SKSS S®K 2 2£§? g“ zs 

- ZZZi ~ ssss <? - £ ® - ss 2S SK 5 sssg g°“S® £ ~ £ Ss 
ss ^SS 

££2® " 32SS ssss - gs SS £ P^gs SSgg ssss 
r 

sa gg 

<r,P- <D A AOOO 000® oc®o OK OO OK OO-®® o ® ® ® ® a® ® OO-®® p® ®® ®® KO 

' ' " " £ « 04 04 O, * « - ® ® ® 304 ® 04 04 04 0, ® - 

£ S2££ 
FSS 

ssss g* SS zz £ kSkS S2g? £ 
ssss 

S- o° zz 

o ^ o» ^oo A® O^ ®ooo 004 o® -4 0-0 ® 4 ® ® ®®o® o. 4 ® p ® 4 O ® ® ® OK ® ® ®® 

* ® £ a! 04 04 04 ® £ ° ® ® ® 004 ® 04 04 04 04 ® ® - 

A cor, O OO- ®® ®-® ® OK o® -® -H® •O ® O K ® o- o o o ® ® ® ® 04 ® OO ® K ® K 04 ® 

* * £ 04 0104 " ^ £ ® ® - ® 4 ® 004 ® 04 04 04 04 ® ® - 

a® ®o o®® o O® ® O ® o® o 0-0 ® o ~® 04 K p®-® 0 0-0® o ® ® ® 2 04 O O O 4 ® 04 4 04 0,4 

« oi olo, OJ ^ 04 04 ® ® T* ® 4® 004 ® 04 04 04 0, ® ® - 

»- ., o O ® o® A OO® OK®® o -4 ® _ - 4 04® ® ,0 04 4 ® o o o ® 4 Ol O O 04 0' ® ® OK OO- ® K ■0 K 

" ? ® Z "oloi ~ “ Z ® ® -• 04 
® 4 ® 004 ® 04 04 04 0, ® ® - 

®® O®® ® ® O® O ®o-oo o® 04 -K 04 K o o o ® ® ®® OO 00400 ®oo® O® OO ® ® ® ® 
_ “ ’- "* ® ^ S 5 ® £J ^ 04 04 04 £ Z ® ^ 2 K - “ ® ® ® 004 ® 04 04 ® 04 ® ® - 
£ O o 

£ s s^ss £ ?r rs 8 K 04 ® K 
® ^®® ® ® " 

004 40, 

a. « ^ «n ®^®® 00-00 OKOO o® o® -c „o (4 ru O- K ® ® 04 ® ® ® 04 ® ®P o o OO ®^ OK 

° S 2 ® 04 ^ -- - ° ® ° ~ ® 4® 04 04 04 04 04 04 * ® 

® A 040 00-00 oo®o 0 0-0® o® ® ® o a- ® (®-~» o® ®o ® K O O 040 ®® OO- ® ® ® ® KK 

° « -J « Pi Pi 04 “ Z Z 5 ® J - § ° ® 4 ® 04 04 04 04 04 04 ® - 

8 
®® 0®00 ®® OO OKOO o -o ®K ® ® 04® s 4® « ® ® 0400 ® K ® O ®® ®0 OK po K K 04® 

“ ® ® ri *^ 04 ri ~ "<5 z - ® ° ® 4 ® 04 O, 04 04 04 04 ■» 04 - 

4T®-* ®oo o o o®o O®® ® o® O 4 K 4 a- k ~4 ® ® 0-00 04® 4 ® ® 4 ® ® o ® o - O « « ® 
® -»« z^zz ~ z z s Pi g - ° ® 4 ® 04 04 04 04 04 O, ® 04 

i zzzz ~ 
S = KS 

04 
r - * 5 ®^ ® s 

r»i r r =2- 
zz 

S ZZ 2S 1*3- z~zz 
sz 2 X s 

®^® 5 2wSS ® zz 

5 8 ssss |S Is £ - £ £ ■44 ^ a UJ g ®^ ® ® ssss zz 

a o 

; 5 
-o£2.a 

=S~5K s^s " “ “ ~ a. 2 5 
® 04 ® ® 

2 ^ ® 2 
s~~s 

-04 

% 8 ££2£ S-®® 
U4 " u.-~ * i g O ^ ® ® 

2
9
0

 
29

 
30

0 
2
8
0

 

Ss£s 
zz 

2£§3 OK o o O K o o OKOO OK OK OK OK OKOO Sz_?3 3x 
OK OK O K 

50 ao3 -* a53_J a o a o a u a o a o a o a o *5 3 a 5 a 5 a 5 a 5 

5 
? 1 | 1 

4 £ 2 
u. 

1c £ 5 £ 



14 
s s 2- « 3 s 

1 o 
2 g c22 P55 S*5s 

SS 

£ M 2° s= 1 s CJ o52 
5-55 a*sa 

as 

2S 3^ S£ 5S 8* 82 
o5s 5~55 iTss ss 

g 25 5 = |2 =r 
22 g2 js 5 = 55 =s~ 55 

2 25 8 = 52 3 = r 5s 
§2 o5s 5 = 53 a"s5 55 

® 
S8 sa S2 5s r r Si ® 

„aa 5-55 S2SS 52 

£ 25 s- =r £~ r !- og rss 
352? 5 = 55 1= 

SS 52 

2 25 £S g"* 25 r 2 ^ S2 ® = S2 Pal 5-55 5-55 ~= 
as 22 

€ 25 
s5 ,r g" i“ r 

Si € 
J® S»sa S2sa s"sa r 

ss S2 2 

2 £5 ?£ r Is 
S3 

r S* = 52 
5ss* 

2252 
5-55 f 5 2 £2 2 

22 I2 22 •£2 
iT s= 

§2 J = SSS2 5 = 55 5 = 55 r 2 = IS g 

£ S3 22 SS 25 2" 
« 2~ 2 J = 5382 5 = 55 5 = 55 ST 2- 2 

S 
- £5 

,1" 
S3 2 = =!" i2 

go s 
= Si 2 

S5Si 8aS8 5 = 55 r s® 
£2 35 

1 2 55 5S s- 3 = 
22 s 2 255£ 5 = 23 a^aa 2 = 25 r SS §2 35 

S 
s S5 

Is 5S 

s 

£ 8 255S 
3®ss 5 = 55 =~~s g- s® 

as si 

i s S3 £2 
8 s a 8 25 S 5*55 5-55 3aSs 

2i Si 55 

- 5 P£ SS 
g* i : 

5 SSSS 
SSSS 1-55 g~aa P 5* 

SS 

8 aa 23 5- % 8 S33J SiSS 2 = 52 uj ss 

s £2 
5s 

22 ? 8 5253 5-55 s55a 
55 

8 55 g.S s= ¥ s S82S 5 = 5~ 5 = 52 SS 

i s £2 I2 8 = 
g 8 525? 5 = 55 2 = 55 iS 

i 
8 22 Is 22 

2 

- 1 
3 £5 5 5 = 55 2 = 55 5 5 

i 
5 £2 

S® 5 = 
5 8 5 = SS 5-55 2 = 52 ss 

I 8 S- Sa 
£2 I § _ss SSSS 

g“ss 
55 

ls°3 
SS33 |g = 3 SS35 Is Is Is Is Is- Is- Is- |Sg3 

Is Is Is Is 

I 
| 1 1 

C? e n. o £ m UJ IS £ u. c il UJ UJ UJ 
£ * '-= 5 £ ,2 * .£ £ * 5 £ £ * £ 

S 8s 
g 

a ss 1- dS^ s 

is 32 =r s 

s £2 ss Si a 

2 o22 22 r s 

® 0 n
o

 
30

 

s~ S" S~ g 

gs 5S 3 = P gg 

® £2 gg S3 
aa 

32 

ig is 1 = as 
g 

2 22 2S 52 gs 5g 

-2 52 S3 3S Ja 
a 

£2 S3 25 Si 25 

- 2S S3 

4
1
0

 
20

 

a 

2 5" 23 5 = 1? 2 

8 ss 5 = 25 

8 is ?3 2 = S3 gg 

& ss 5 = a® 2 = V3 ^ 

8 5 = 5 = Si 55 

8 35 gs 

3
2
0

 
2
0

 

2 

8 35 s s SS g 

8 ss r- 2* a 

8 22 22 
= P 2 

5 £2 52 
=r 

2 

8 22 SS a 

SSS3 Is- liS^ Is- Is Is Is Is 

1 
t 

8! 8? § UJ UJ 
.2 "•= 5 £ £ 

g 

a 

5 

8 

2 

® 

t d a 

2 as 5 S 

€ 

1 

2 

52 

22 

2" D ~ 

D rg J* 

SS 

= S3 a2 J" 
s s 

2 gs 

ST 
*>•72 r Si 

8 S2 5 = =g* 22 

8 Si P 
" 

j" 
o <D 

== 3 = 

? i 

=r 

o 

8 = S' =r 
- - 

s , = ' =r 

s 
r, 

g 
rg 

5 

g 

Is- 
S£33 

ls?“ IS*3 Is Is Is Is 

I 

I 
2! 

'■C 5 <s £ '■C £ 



15 

m ,r> ,g 
0ir 

£ ^ 

O ■r eg 
^ eg ® ^ 

(T. ^ 0 

® f'* 

m ® ® 
S'- 

k om -A 

- r> 

l0 O g 
- 'V S1'1 

-o- ** ocr OCA 

- ~ * eg OK 

c ao ®o OK O e~» 

2 -* 

« ao <0 0 a O.A 

2" eg - 
0 n r- O O A O a 
_. a £ ^ m - K ^ 

_ * o AO o -J OK 
21" eg - 

o * * K g, CM ON O « 
eg A - 

ft 
2"1 ~ " - 

n a » eg O' oo. oo 
c eg eg A K 

K oo AO OK oo> 
o a ° m - 

8 r cr J <f O eg A A 
a eg A ^ ® ^ K ^ 

« O * g,g> O eg OK 
eg - 

S S3 

S ss ES 

8 ss 

6 
eg 

o 0 0 ce g, 

01-00 o k o o OKOO OK o o OK O K OK OK 
sS3-1 a 5 “ aw3 a 3 * a 3 5 5 a^ a 3 

CE £ 

* 
~ j. Ll § - 

■2 * ■-C 5 ° ° "•*= ° 

cm g> Kg, 

- AC 

CM CMA AA 

~ A, 

_ A K AK 
OK OCM 

s r 
oS ° 

m 

K S5 S K 

.AO ® o OC o« 
Al eg OK 

oa Keg O eg O A 

*• « OK 

„ g, k CTK K O CA OK. 

- A, CA - 

A .A .A k A eg O ^ o» 
- J O^ - 

eg g,g> <r g> cr OK 

- eg - 

gw a cr K OK OCM 

- " eg ocr - 

0 kA cr a - o- O- 
Al O' 

-r K 
O 

8 S'* 
KA« 

8 KK CM k O CA oa 
K CM CA - 

s 2S 2S 25 

»n OK oo> 
eg eg OK 

8 - 

s SS 

s 33 SS 

8 £2 33 

6 32 
i* 

8 32 
S- 

OK OO OK O O OK oo OK oo OK OK OK OK 
a <-> a 5 3 J a<J ao a o a o ao ao 

H
O

U
R 

1 
£ I 

u. 'c 





17 



18 



19 



20 



21 





23 

n-. ®o 
o - 

fVJ r- ~ 
o- 

4 o 
z>- 

a 

<T. ^4 

® tA 

- 22 

«> • 4 4V-. 

- 

-> 23 22 

- 

12
3 30

 

22 

(Nj O oo 

2 2
1
0

 
29

 

®o *>o. 

- «• 

9 

L
35

 
3
0

 

’2
0 23

 

o 

o 5^ 

8 ss £ -1 

s S~ 

8 gs 

3
0
0

 
13

 

a® oo 
o° 

s 10
0 10

 1 
8 - 

coo - 
o~ 

_ mo - 
D- 

8 r 

OKOO o k o o OK ° O Ok- OO Ok- O K Ok- Ok- 
i53J i s S o z 5 33 *5 Z *-> 15 Z O 

i 

e 

i 4 £ £ £ 4 “ 4 

a 22 

a as 

u-\ r~ 

<J o~ 

O 
D-< 

o ojo. 
o ~ 

*. ® Ifl 4 
o- 

9 
5s 

"* 

9 22 22 

S" 
22 

2 5s 2
1

0
 

2
0

 

9 as HN 

Nr. O O 

- "* 

2 aa S2 

oS 

- 

® r~ f\j £0 

c* 3 <N 

k® OO 
o- =>*'• 

8 2~ 
2 £ 

s S2 S = 

OO 
2 =>« 

®- ^o 
T" =>~ 

8 SS _,® * 

_ o® 4 

=»- 

8 $2 - 

Ok- o o 
Sz_S 3 ot-oo St 3° Ok- 82 Ok- pi- 

zS3-* z <-> " 103J Z o z 5 z 5 z5 afo 

H
O

U
R 

| 

£ Te I 
1 

£ 
“ ° 

« 
52 

ss = 23 

2 ° 

ss 

22 

1” 

» 22 sa 

9 2S 22 S“ 

2' 25 

8 

8 

ss 53 55 S" 23 

S 

2~ 

22 85 

" - - 

[0
0
 

01
 

02
 

03
 

I 

3 — 

25 

32 

~ 

Z 0 Sg” SS33 
Z 0 gS33 

II UJ z 
Z 0 

UJ 2 
Z 0 II 

| 
1 

£ £ £ 1 jj| 0 £ 

a 

a 23 

Si sa 

5 as 

9 aa 

5 53 

- 85 - 

mr- 4 00 

s aa 
oF 0 ^ 

0 4 om 

- 

= S- S2 

= aa 25 

z aa 22 - 

or- ® ® 00 
“ - r-> 

8 
^0 u>® O? 

- ru 

S 4^ sa 00 ~ 

8 aa 32 
a" 

8 - 

8 §5 

s 32 

s aa 

8 sa 
go- 

6 sa r 

8 
as - 

OK OO OK O O OK OO O K O O OK OK OK OK 
z <-> i53J zS33 z 5 3 Z 0 Z 0 a^5 Z 0 

H
O

U
R 

1 

£ 5 
u. 

Is “ 







26 GRAPHS OF IONOSPHERIC DATA 

I20°£ 

Fig I. BAGUIO, LUZON 
I6.4°N, 120.6°E AUGUST 1962 

Fig 3 OKINAWA I 
26.3°N, 127 8°E JUNE 1962 

75°W 

Fig. 2 WASHINGTON , D. C. 

_38.7°N , 77. I°W_JUNE 1962 

75°W 

Fig. 4 GRAND BAHAMA I. 
26.6°N , 78.2°W MAY 1962 
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Fig 5. COCOS IS. 

12.2°S , 96.8°E MAY 1962 

I50”E 

Fig. 6 TOWNSVILLE, AUSTRALIA 

_ 19.3°S , 146.7°E_MAY 1962 

90'W 150” W 

Fig 7. RESOLUTE BAY, CANADA 

74 7°N, 94. 9° W APRIL 1962 

Fig 8 ANCHORAGE, ALASKA 

61.2°N , 149.9°W APRIL 1962 
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75°W 

Fig 9. THULE , GREENLAND 

76 .0°N , 68 0°W MARCH 1962 

4 5°W 

Fig. 10. NARSSARSSUAQ , GREENLAND 

_61.2°N , 45 4° W_JANUARY 1962 

Fig. II. BAGUIO, LUZON 

16.4°N, 120.6°E JANUARY 1962 

Fig 12, HUANCAYO , PERU 

12 0°S , 75 3° W JANUARY 1962 
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4S°W 

Fig I 3 GODHAVN , GREENLAND 

_69 3° N , 53.5°W_DECEMBER 1961 

5° 6 

Fig 14. WARSAW , POLAND 

52 l°N, 21 2°E DECEMBER 1961 

I50"E 0 0" 

Fig 15. PORT MORESBY, PAPUA 

9. 4°S , 147 1°E  DECEMBER 1961 

Fig. 16. POLE STATION, ANTARCTICA 

90 0°S NOVEMBER 1961 
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Fig 17 FT MONMOUTH, NEW JERSEY 

40 4°N , 74. I°W_OCTOBER 1961 

4 5°E 

Fig 19 DJIBOUTI , FRENCH SOMALILAND 

11 5° N, 42 8°E SEPTEMBER 1961 

I20°E 

Fig 18 MUNDARING, W AUSTRALIA 

32 0°S , 116 2°E _ _OCTOBER 1961 

I5°E 

Fig 20. WARSAW, POLAND 

52 l°N, 21,2°E AUGUST 1961 
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I5“E 

Fig 21 WARSAW , POLAND 

52 l°N, 21 2°E JULY 1961 

I50'E 

Fig 2 2 PORT MORESBY, PAPUA 

9.4°S , 147.1°E_JULY 1961 

75°W 

Fig 23. CONCEPCION , CHILE 

36 6°S, 73.0°W JULY 1961 

Fig 24, PORT MORESBY , PAPUA 

9 4°S , 147. I°E JUNE 1961 
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30°E 

Fig. 25. ATHENS , GREECE 

38 0°N , 23 6°E _MARCH 1961 

00” 

Fig 26. INVERNESS , SCOTLAND 

57 4°N , 4 2°W_JANUARY 1961 

I20°E 

Fig. 27 LINDAu/hARZ, GERMANY 

51.6°N, 10 1° E JANUARY 1961 

Fig.28. BAGUIO, LUZON 

16 ,4°N , 120. 6°E JANUARY 1961 
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I50"W 

Fig. 29. TAHITI , SOCIETY IS. 

17. 7°S, 149.3°W_JANUARY 1961 

Fig 30. TANANARIVE , MALAGASY REPUBLIC 

18.8°S , 47.5°E_JANUARY 1961 

150°E 

Fig. 31 CANBERRA, AUSTRALIA 

35.3°S , 149.0°E_JANUARY 1961 

I50°E 

Fig. 32. CANBERRA, AUSTRALIA 

35.3°S, 149.0°E DECEMBER I960 
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Fig 33 WILKES STATION, ANTARCTICA 

6 6 3°S , IIO. 5°E OCTOBER I960 

oo° 

Fig . 35. PARAMARIBO , SURINAM 

5.8°N , 55. 2°W SEPTEMBER I960 

I20°E 

Fig. 34. FORMOSA , CHINA 

25.0°N, 121.5°E SEPTEMBER I960 

60° W 

Fig. 36. BUENOS AIRES, ARGENTINA 

34.5°S , 58. 5° W SEPTEMBER I960 
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0 0° 

Fig. 37. MAWSON , ANTARCTICA 

67,6°S , 62 9°E_SEPTEMBER I960 

60° W 

Fig 38 BUENOS AIRES, ARGENTINA 

34 5°S , 58.5°W_AUGUST I960 

oo° 

Fig. 39. WILKES STATION , ANTARCTICA 

66.3°S , 110. 5°E_AUGUST I960 

o.o° 

Fig 40. MAWSON, ANTARCTICA 

67.6°S , 62 9°E AUGUST I960 
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I5°E 

Fig 41 JULIUSRUH/RUGEN, GERMANY 

54 6°N , 13 4°E _JULY I960 
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Fig.43. LINDAu/HARZ, GERMANY 

51 6°N , 10 1 E JULY I960 

I5'E 

Fig 42, WARSAW , POLAND 

52 1°N, 21.2°E JULY I96 0 

30' w 

Fig. 44 NATAL , BRAZIL 

5 7°S , 35.2° W JULY I960 
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Fig 45. SAO PAULO , BRAZIL 

23 5°S ,46 5°W JULY I960 

OO" 

Fig 47. MAWSON, ANTARCTICA 

 67.6°S, 62.9°E_JULY I960 

Fig 48. JULIUSRUH/RUGEN , GERMANY 

54 ,6°N , 13 4°E JUNE I960 
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0 0" 

Fig 53. IBADAN , NIGERIA 

7- 4°N , 3.9°E JUNE I960 

0 0" 

Fig 54 PARAMARIBO , SURINAM 

5.8°N , 55 2°W JUNE I960 

0.0° 

Fig 55. BUNIA , CONGO 

 1.5°N , 30 2°E JUNE I960 

30°E 

Fig . 56. LWIRO , CONGO 

2.3° S , 28.8°E JUNE I960 
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o.o° 

Fig 57. LEOPOLDVILLE , CONGO 

4 4°S , 15 2°E JUNE I960 

oo° 

Fig. 58 ELISABETHVILLE , CONGO 

ll.6°S , 27. 5°E JUNE I960 

4 5°W 

Fig. 59 SAO PAULO, BRAZIL 

23 5°S, 46. 5°W JUNE I960 
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60° W 

Fig. 61. PORT LOCK ROY , ANTARCTICA 

64 8°S , 63.5°W_JUNE I960 

Fig 62 WILKES STATION , ANTARCTICA 

66.3°S , 110.5°E JUNE I960 
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Fig 63. MAWSON, ANTARCTICA 

67. 6°S , 62.9°E JUNE I960 

Fig 64. DOURBES, BELGIUM 

50. 1°N , 4 6°E APRIL I960 
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0 0' 

Fig 65. DAKAR , SENEGAL 

14 7°N,I7 4°W _MARCH I960 

45' E 

Fig 66. DJIBOUTI , FRENCH SOMALILAND 
ll.6°N , 43 2°E_MARCH I960 

150' W 45°E 

Fig 67 TAHITI , SOCIETY IS 

17 7°S, 149 3°W MARCH I960 
Fig 68 TANANARIVE, MALAGASY REPUBLIC 
 18 8°S , 47, 5°E_MARCH I960 
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Fig 69. GENOA! MONTE CAPELLINO), ITALY 

44 6°N,9.0°E DECEMBER 1959 

15"E 

Fig 70 T5UMEB, SOUTH W AFRICA 

_19 2°S , 17 7°E_DECEMBER 1959 

Fig. 71. PARAMARIBO, SURINAM 

5 8°N , 55.2°W NOVEMBER 1959 

Fig. 72. TSUMEB , SOUTH W AFRICA 

19, 2°S , 17 7°E NOVEMBER 1959 
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I5”E 

Fig 74. TSUMEB, SOUTH W AFRICA 

19 .2°S , I7.7°E_OCTOBER 195 9 

15°E 

Fig 75 GENOA(MONTE CAPELLINO), ITALY 

44 6°N, 9 Q°E_SEPTEMBER 1959 

Fig 76. TSUMEB , SOUTH W. AFRICA 

19.2°S , 17. 7°E_SEPTEMBER 1959 
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0.0’ 

Fig 78 PARAMARIBO , SURINAM 

5 8°N, 55 2°W_JUNE 1959 

00“ 

Fig 79- PARAMARIBO , SURINAM 

5.8°N, 55.2°W_MAY 1959 

0 0“ 

Fig. 80. PARAMARIBO, SURINAM 
5 8“N , 55. 2°W APRIL 1959 
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o.o° 

Fig 81. PARAMARIBO , SURINAM 

5 8°N , 55 2°W MARCH 1959 

I20°W 

Fig 82. VICTORIA, CANADA 

48 4°N , 123 4° W_SEPTEMBER 1958 

Fig.83. PRUHONICE, CZECHOSLOVAKIA 

50.0°N , 14 6°E JUNE 1958 

Fig. 84 PRUHONICE , CZECHOSLOVAKIA 

50 0°N , 14 6°E  MAY 1958 
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75°E 

Fig. 88 BOMBAY , INDIA 

I9.0°N, 72.8°E APRIL 1958 
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75°E 

Fig - 89. MADRAS , INDIA 

13 l°N, 80.3°E APRIL 1958 

Fig 90. TIRUCHY , INDIA 

I0.8°N , 78.7°E_APRIL 1958 

75° E 

Fig 91. KODAIKANAL , INDIA 

10. 2°N , 77. 5°E_APRIL 1958 

75”E 

Fig- 92 TRIVANDRUM , INDIA 

8.5°N , 77.0°E APRIL 1958 
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75°E 

Fig 93 DELHI , INDIA 

28. 6°IM , 77.2°E_JANUARY 1958 

75°E 

Fig 94. AHMEDABAD , INDIA 

23.0°N , 72 6°E JANUARY 1958 

90"E 75° E 

Fig. 95 CALCUTTA , INDIA 

23.0°N , 8 8,6°E JANUARY 1958 

Fig 96. BOMBAY , INDIA 

19 Q°N , 72 8°E JANUARY 1958 
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75'E 

Fig 97. MADRAS , INDIA 

_13 l°N , 80 3°E_JANUARY 1958 

75'E 

Fig 98 TIRUCHY , INDIA 

10.8°N , 78.7°E_JANUARY 1958 

75'E 

Fig 99. KODAIKANAL , INDIA 

10.2°N , 77.5°E_JANUARY 1958 

75'E 

Fig. 100. TRIVANDRUM, INDIA 

8.5°N , 77.0°E_JANUARY 1958 
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INDEX OF IONOSPHERIC data IN CRPL F 224 

PAGE 
TABLE FIGURE 

AHMEDABAD* INDIA 1958 JAN. 24 49 
1958 APR. 22 47 
1960 JUNE 13 38 

ANCHORAGE* ALASKA 1962 APR. 2 27 

ATHENS* GREECE 1961 MAR ® 7 32 

BAGUIO* LUZON 1961 JAN. 7 32 
1962 JAN e 3 28 
1962 AUG. 1 26 

BOMBAY* INDIA 1958 JAN. 24 49 
1958 APR. 22 47 

BUENOS AIRES* ARGENTINA 1960 JULY 12 37 
1960 AUG. 10 35 
1960 SEPT. 9 34 

BUN I A* CONGO 1960 JUNE 14 39 

CALCUTTA* INDIA 1958 JAN. 24 49 
1958 APR e 22 47 

CANBERRA* AUSTRALIA 1960 DEC. 8 33 
1961 JAN. 8 33 

COCOS IS. 1962 MAY 2 27 

CONCEPCION, CHILE 1961 JULY 6 31 

DAKAR* SENEGAL 1960 MAR. 17 42 

DELHI* INDIA 1958 JAN. 24 49 
1958 APR. 22 47 

DJIBOUTI* FRENCH SOMALILAND 1960 MAR. 17 42 
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INDEX OF IONOSPHERIC DATA I N CRPL F224 

PAGE 
TABLE FIGURE 

DJIBOUTI* FRENCH SOMALI LAND 1961 SEPT, 5 30 

DOURBES* BELGIUM 1960 APR. 16 41 

1960 JUNE 13 38 

ELISABETHVILLE* CONGO 1960 JUNE 15 40 

FORMOSA. CHINA 1960 SEPT. 9 34 

FT. MONMOUTH. NEW JERSEY 1961 OCT. 5 30 

GENOA (MONTE CAPELLINO). ITALY 1959 JUNE 20 45 
1959 SEPT, 19 44 

1959 DEC. ie 43 

GODHAVN. GREENLAND 1961 DEC. 4 29 

GRAND BAHAMA I• 1962 MAY 1 26 

HUANCAYO® PERU 1962 JAN. 3 28 

IBADAN. NIGERIA 1960 JUNE 14 39 

INVERNESS® SCOTLAND 1961 JAN. 7 32 

JULIUSRUH/RUGEN. GERMANY 1960 JUNE 12 37 
i960 JULY 11 36 

KODAIKANAL* INDIA 1958 JAN. 25 50 
1958 APR. 23 48 

LEOPOLDVILLE. CONGO 1960 JUNE 15 40 

LINDAU/HARZ, GERMANY 1960 JUNE 13 38 
1960 JULY 11 36 



INDEX OF IONOSPHERIC DATA I N CRPL F 224 

PAGE 
TABLE FIGURE 

LINDAU/HARZ* GERMANY 1961 JAN. 7 32 

LWIRO® CONGO 1960 JUNE 14 39 

MADRAS® INDIA 1958 JAN. 25 50 
1958 APR. 23 48 

MAWSON® ANTARCTICA 1960 JUNE 16 41 

1960 JULY 12 37 

1960 AUG. 10 35 

1960 SEPT ® 10 35 

MUNDARING* WESTERN AUSTRALIA 1960 JUNE 15 40 
1961 OCT. 5 30 

NARSSARSSUAQ* GREENLAND 1962 JAN. 3 28 

NATAL® BRAZIL 1960 JULY 11 36 

OKINAWA I. 1962 JUNE 1 26 

PARAMARIBO® SURINAM 1959 MAR. 21 46 
1959 APR. 20 45 
1959 MAY 20 45 
1959 JUNE 20 45 
1959 OCT. 19 44 
1959 NOV. 18 43 
1960 JUNE 14 39 

1960 SEPT. 9 34 

POLE station. ANTARCTICA 1961 NOV. 4 29 

PORT L0CKR0Y, ANTARCTICA 1960 JUNE 16 41 

PORT MORESBY® PAPUA 1961 JUNE 6 31 
1961 JULY 6 31 
1961 DEC. 4 29 
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INDEX OF IONOSPHERIC DATA IN CRFL F224 

PAGE 
TABLE FIGURE 

PRUHONICE® CZECHOSLOVAKIA 1958 MAY 21 46 
1958 JUNE 21 46 

RESOLUTE BAY® CANADA 1962 APR @ 2 27 

SAO PAULO * BRAZIL 1960 JUNE 15 4 0 
1960 JULY 12 37 

TAHITI» SOCIETY I S © 1960 MAR • 17 42 
1961 JAN • 8 33 

TANANARIVE* MALAGASY REPUBLIC 1960 MAR • 17 42 
1961 JAN. 8 33 

THULE * GREENLAND 1962 MAR. 3 28 

TIRUCHY* INDIA 1958 JAN. 25 50 
1958 APR. 23 48 

TOWNSVILLE* AUSTRALIA 1962 MAY 2 27 

TRIVANDRUM* INDIA 1958 JAN. 25 50 
1958 APR e 23 48 

TSUMEBs SOUTH WEST AFRICA 1959 SEPT. 19 44 
1959 OCT® 19 44 
1959 NOV e 18 43 
1959 DEC @ 18 43 

VICTORIA® CANADA 1958 SEPT® 21 46 

WARSAW* POLAND 1960 JUNE 13 38 
1960 JULY 11 36 
1961 JULY 6 31 
1961 AUG. 5 30 
1961 DEC. 4 29 

WASHINGTON* D.C. 1962 JUNE 1 26 

WILKES STATION* ANTARCTICA 1960 JUNE 16 41 
1960 AUG. 10 35 
1960 OCT. 9 34 



CRPL REPORTS 

(A detailed list of CRPL publications is available from the 
Central Radio Propagation Laboratory on request.) 

Catalog of Data. 
A catalog of records and data on file at the U.S. IGY World 

Data Center A for Airglow and Ionosphere, Boulder Laboratories, National 
Bureau of Standards, Boulder, Colorado, which includes a fee schedule to 
cover the cost of supplying copies, is available upon request. 

CRPL-F (Part A), MIonospheric Data." 
CRPL-F (Part B), "Solar Geophysical Data." 

These monthly bulletins have limited distribution and are 
sent, in general, only to those individuals and scientific organizations 
that collaborate in the exchange of ionospheric, solar, geomagnetic, or 
other radio propagation data of interest to the CRPL. Others may pur¬ 
chase copies of the same data from the U.S. IGY World Data Center A for 
Airglow and Ionosphere, National Bureau of Standards, Boulder, Colorado. 

"Ionospheric Predictions." 
This series of publications is issued monthly, three months 

in advance, as an aid in determining the best sky-wave frequencies for 
high frequency communications over any transmission path, at any time 
of day for average conditions for the month. 

For sale by the Superintendent of Documents, U.S. Government 
Printing Office, Washington 25, D.C. Price 15 cents. Annual subscrip¬ 
tion (12 issues) $1.50 (50 cents additional for foreign mailing). 
(NOTE: Tested sets of punched cards of the predicted numerical 

coefficients of numerical maps of the Ionospheric 
Predictions, for use with electronic computers, may be 
purchased by arrangement with the Prediction Services 
Section, CRPL, Boulder Laboratories, Boulder, Colorado.) 

National Bureau of Standards Handbook 90, "Handbook for CRPL 
Ionospheric Predictions Based on Numerical Methods of Mapping." 
Price 40 cents. 

National Bureau of Standards Circular 462, "Ionospheric Radio 
Propagation." Price $1.25. 

NBS Handbook 90 and NBS Circular 462 for sale by the Super¬ 
intendent of Documents, U.S. Government Printing Office, Washington 
25, D. C. 

USC0NW-N8S-BL 




