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VOACAP (Voice of America KE EUERBER/BERFEN o onlinefk (GUI, #|&E, X1)
Coverage Analysis Program) 2R (NationalTelecommunications and « stand alonehfR (GUL A, ><2)

Information Administration/Institute for
Telecommunication Sciences) EWaN

ASAPS (Advanced Stand-Alone F—X+J U T7RRB/FEXS

onlinefk (GUI. (&, X3)

Prediction System) H# — ' X (Bureau of Meteorology/Space  * stand alonefk (CLI. B{E. X4)
Weather Services. Hﬁ%’ g PS)
ITUHFPROP ITU-R SG3 WP3L - stand alone (CLI, £, X5)

ANFE

X1 : https://www.voacap.com/

X2 : https://its.ntia.gov/research-topics/radio-propagation-software/high-frequency/voacap-propagation-model.aspx
http://www.greg-hand.com/versions/  (—&&hR)

X3 @ https://www.sws.bom.gov.au/HF Systems/7/1 #H*% [HF prediction/GRAFEX] % 3R,

X4 @ https://www.sws.bom.gov.au/Products and Services/1/2

X5 @ https://github.com/ITU-R-Study-Group-3/ITU-R-HF



https://www.voacap.com/
https://its.ntia.gov/research-topics/radio-propagation-software/high-frequency/voacap-propagation-model.aspx
http://www.greg-hand.com/versions/
https://www.sws.bom.gov.au/HF_Systems/7/1
https://www.sws.bom.gov.au/Products_and_Services/1/2
https://github.com/ITU-R-Study-Group-3/ITU-R-HF
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WARE \Celevation anglelCFE) v, BEBIGHRTPOERRINENEH D,

BAEETN - 7% R T

VOACAP CCIR report 340 (EB#BE, F1, F2 CCIR report 894 (HF CCIR report 2568 (A T3t
BN X ZDEER< Y 7 Ilwi& prediction STEF%) Z) and 322 (KSMHS)
REVRED T — X % E(THEER)

ASAPS |PS@%%’E§E5§UCC§’J\\< E,FE,% |ITU-R P.533 (JHCCIR ITU-R P.372 (JHCCIR
TARDEER~ Y T report 894D EHhR) report 258, 322 D EETAR)

ITUHFPROP ITU-R P.1239 (JHCCIR report 340 ITU-R P.533 (|[HCCIR ITU-R P.372 (JHCCIR

D EFThR) report 894D T EHFR) report 258, 322 D EFER)
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HiE)  ER/ A BB, SNEEOERL AL

ASAPS EREROEE, =5 (F£8) . AEE. T-index
(X1) . FEEHEH. 7T+ OEASTXAR (A
v, wEE)  RER/ A XEE, SNEEOEKRL
~N)b

ITUHFPROP EREROEEZ, =& (FR) . AEH. KEBES
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HiE)  HER/ A B, SNEEOERL AL

HP/87 A% (BRRIE - HiztE x2)
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10, 50, 90% deciles) . &/MEATTAEERKEL (Lowest
Usable Frequency) . =it E— K. elevation angle.
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VOACAP (stand alonefR) ®

: Caracas. =g : Birmingham,

H 7

SSN/T-index=

ASAPS (onli

10 & A7

neflk) D H7

ITUHFPROP (stand alonekk) ®HH

(MHZ)

Frequency

MHK 2022 SSN = 10. Minimum Angle= 0.100 degrees
C. CAS BIRMINGHAM AZIMUTHS N. MI. KM
10.52 N 66.92 W - 52.48 N 1.87 W 37.00 256.27 3997.4  7402.7
XMTR 2-30 + 0.0 dBi[default\CCIR.000 Az= 37.0 OFFaz=360.0  0.100kW
RCVR 2-30 + 0.0 dBi[default\CCIR.000 Az=256.3 OFFaz=360.0

3 MHz NOISE = -144.7 W RE% REL = 90% REQ. SNR = 30.0 dB

MULTIPATH POWER TOLERANCE = 0.0 dB MULTIPATH DELAY TOLERANCE = 0.000 ms

Version 16.1207W

VOACAP

Signal Power
at Receiver
[dBW]

[ >=-130
130> >=-135
-135> [ >=-140
-140> I >=-145
145> ] >=-150

-150>
MUF
Minimum Maximum
-601.00 -125.00

CCIR coefficients

NTIA/ITS

SWS GRAFEX HF FREQUENCY PREDICTIONS

Circuit: latl@lng-67lat52lng-2 Date: 1 May, 2018 T-index: 18
Bearings: 37 256 Distance: 7404 km

First Mode |--—-—-—- Frequency (MHz)--------- | Second Mode
2F 9-2 2E @ 1 5 10 15 20 25 3@ 35 49 3F 5-11 3E @
UT OWF EMUF ALF |...]|....| | | eeeileeaa] ceoo|---.| OWF EMUF ALF UT
00 12.7 0.0 0.0 MMMMMMMMMM MMSXX. . . 9.4 0.0 0.0 00
01 11.6 0.0 0.0 MMMMMMMMMM MXEX 8.6 0.0 9.0 01
02 16.5 0.0 0.0 MMMMMMMMMM %%5% 8.1 0.0 8.0 82
83 18.1 0.0 ©.0 MMMMMMMMMM %% 8.2 ©.0 ©.0 63
04 16.4 0.0 0.0 MMMMMMMMMF %% 8.5 0.0 0.0 84
85 18.6 0.0 0.0 MMMMMMMMMF %% 8.5 0.0 8.8 65
06 18.7 0.0 .0 MMMMMMMMMM MX 9.5 ©.0 9.0 86
e7 11.8 ©.0 7.1 MMM MMSe% 10.1 e.e 7.4 67
@8 16.9 ©.0 9.9 AM M3 o 9.2 ©.0 8.8 @8
@9 12.1 ©.0 11.3 A SF¥%..... 9.9 ©.0 9.7 89
10 16.2 ©.0 12.2 SSMMMFS%%%. .. 12.4 0.0 10.4 10
11 16.9 ©.0 12.9 ASMMMMEERHE . . . 14.9 ©.0 10.8 11
12 16.8 ©.0 13.3 ASSMMMMZESE . . . 15.6 ©.0 11.8 12
13 17.2 ©.9 13.5 SSMMMMERE . . . 16.6 ©.0 11.2 13
14 17.4 ©.0 13.7 SSMMMMERE . ... 16.8 ©.0 11.4 14
15 17.5 ©.0 14.9 ASMMMMZE%% %. . . 16.4 0.0 11.6 15
16 17.9 ©.0 14.9 ASMMMMES% . . . 15.8 0.0 11.7 16
17 18.8 ©.0 13.9 ASMMMMMZ% %. . . . 15.4 @.e 11.6 17
18 19.1 @.9 13.5 SSMMMMMF% %%. . . 15.8 ©.0 11.3 18
19 19.3 0.0 12.8 ASMMMMMMFR® %% . . 15.7 ©.0 10.8 19
20 19.4 ©.0 11.8 A SMMMMMMMF% %%5%. . . . 15.5 ©.e 10.8 20
21 19.¢ ©.0 10.2 AS MMMMMMMMER %X . ... 15.4 8.2 8.8 21
22 18.8 ©.0 6.4 MMMM MMMMMMF%%% %. . . . 13.8 ©.@ 6.3 22
23 15.1 0.9 0.0 MMMMMMMMMM MMMMFXE%.. . 11.9 8.0 ©.9 23
UT OWF EMUF ALF |...].coo]| cooileeea] cooc]eeea] cooi]oo..] OWF EMUF ALF UT

|. USABLE LESS THAN 50% OF DAYS

|B BOTH E and F MODES 98% OF DAYS
|F FIRST F MODE ONLY |E
|S SECOND MODES ONLY

E-LAYER PROPAGATION
|A HIGH ABSORPTION

|% USABLE 50% TO 9% OF DAYS

[M MIXED FIRST AND SECOND F MODES

|P 90% E and 50-98% F
|X COMPLEX MODES

(c) 2-Mar-2823 BoM Space Weather Services, Sydney Australia +61-2-9213-8000
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Calculated Parameters
3k 3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skesk ok k-

sk sk sk sk sk sk sk sk sk skok sk koskoskok ok ok Distances (km) 3k sk sk sk sk sk sk sk sk sk sk skook sk ok sk sk skok sk sk sk kok

distance = 7404.893
slant range = 7776.574

dmax = 4000.000
kool Maximum Usable Frequencies (MHz) #iksssksioiok
basic MUF = 8.689
10% MUF = 10.241
50% MUF = 8.689
90% MUF = 6.864
Operational MUF = 10.427
10% OPMUF = 12.289
90% OPMUF = 8.237

3k 3k sk ok ok ok ok k ok LOWESt Order and D0m|nant Mode 3k 3k sk ok ok ok ok ok kokok sk kok kok ok
lowest order F2 layer mode = 3
lowest order E layer mode = No Mode
No Dominant mode for this path length
#xkxkx Field Strength (dB(1 uV/m)) and Rx Power (dBW) ***#*
Field Strength (7000 km > D) = -48.896
Field Strength (7000 km < D < 9000 km) = -47.711
Field Strength (D > 9000 km) = -43.332
Median Rx power = -177.823
3k 3k 3k 3k >k sk k ok sk skok sk kk k ok RX EleVatiOn Angle (degs)****************
Rx Elevation angle = 8.000
3k >k 3k sk >k sk sk >k sk sk ok >k sk >k sk ok ok sk ok kok sk SNR Parameters (dB) 3k >k 3k sk >k 3k sk >k sk >k sk >k sk >k sk ok sk sk ok >k >k sk sk sk sk ok >k sk ok sk skok kok kok sk
Monthly median resultant signal-to-noise ratio = -14.825
Upper decile deviation signal-to-noise ratio = 11.515
Lower decile deviation signal-to-noise ratio = 15.375
Signal-to-noise exceeded for 90% of the month = -30.200
3k 3k 3k 3k >k sk 3k >k sk kok ok sk >k sk ok ok kok k. Rellablllty Parameters (%) 3k 3k 3k sk ok ok sk ok ok sk skok kok sk sk ok sk skok skok kokok sk kok kok ok
Basic Circuit Reliability = 0.000
Multimode Interference =-307.000
Overall Circuit Reliability without scattering = 0.000
Overall Circuit Reliability with scattering = 0.000
Probability of scattering = 0.000
Probability required SNR is achieved = 0.000
Probability required time spread TO is not exceeded = 0.000
Probability required frequency spread f0 is not exceeded = 0.000
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B ASAPS & VOACAPIC & 2 mikFRI L BRI D 8 (FFR)
o HEEREN L. EBHoARVWELWD) B LAERIZRWZE KL,
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(km) (MHz) | AfE®DZEIZ>WTRMS Errorz&H)

From: WWV Fort 2820 10 months in 2003 25,5, 10, 1EWEE# (&E) <Tlik. ASAPS®A McNamara et al,

Collins (KRB EEEAH) 15, 20 ME2ENN. BUWEKS (Bd) ©  RadioScience,

To: Hanscom Air lZ. VOACAPD A HERZEHN, Jo-LOLL0ZS/ Z00BRET

Force Base 03347, 2006

From: CHU Ottawa 490 10 months in 2003 3.33,7.34, 3.33MHzTEM I 2 L — X DERER McNamara et al,

To: Hanscom Air (Kb EENRAHR) 14.7 BE, HF 7.34MHzTld, VOACAP Sa-dll%slg;g/cg%omso
SZ1o Ol: .

Force Base DI HREN. 03347, 2006

UK ®beaconi®%  70-440 2009.5-2011.3 5.29 EES XZ(ICEENMLK (RiETIE Walden, Radio

SHE (SHEFR NCIEEILETUN: ASAPSHEEZEM A E <, HETI SIEIENGE,

R (SR GG VOACAP#‘E%;S ) #= d0i:10.1029/2011RS0

04914, 2012
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