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HF PROPAGATION MODELS

 ICEPAC - Ionospheric Communications Enhanced

Profile Analysis & Circuit prediction 

program

 VOACAP - Voice Of America Coverage Analysis

Program

 REC533 - Recommendation ITU-R P.533-6
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ICEPAC

 IONCAP – IONospheric Communications 
Analysis and Prediction program (1983)

 ICED - Ionospheric Conductivity and 
Electron Density profile model -Tascione 
(1987) 
 sub-auroral trough 

 auroral zone 

 polar cap 

Use Kp to model solar storms

3



VOACAP

1985 - VOA adopts IONCAP as model to be 
used for broadcast station design

NRL - modifies IONCAP into VOACAP

1993 - VOACAP released

1993 - NTIA/ITS add DOS GUI interface

1996 - Windows 3.x 16-bit version

1997 - Windows-NT 32-bit version

Present - 04.0324W - Windows-
XP/2000/NT/95/98
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REC533

Recommendation ITU-R P.533-6

First released - July 1993

 International HF Coordination
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USERS OF THE SOFTWARE

 HF Broadcasters (VOA, BBC, ITU, HFCC)

 Military

 Defense contractors

 Airline communications

 HAMs
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What SunSpot Number indices should be used.

NOAA has changed how they put out the Ionospheric indices that are used in the NTIA/ITS HF Propagation Models. 

This will try to explain what indices to use. 

•The SunSpot Number (SSN) used by these HF prediction programs should be what is called R12 - the 

Smoothed SunSpot Number. 

•NGDC used to have it linked in this table. 

•That was last updated May 15, 1999. 

•George Lane says to use: 

ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SUNSPOT_NUMBERS/sunspot.predict for compatibility 

with VOACAP. 

•SEC also maintains SunSpot data with slightly different numbers under Solar Cycle Progression. 

•For past values, you must use the Recent Solar Indices table. 

•The proper column in this table is Smoothed RI 

•For predicted values, you must use the Predicted Indices table. 

•The proper column in this table is SunSpot Number Predicted 

•You will notice that the Predicted table is about 6 months behind the current date. That is 

because it takes that long for the smoothed SunSpot Number to become permanent. 

•I questioned someone at SEC as to what was the difference between SEC's and NGDC's sunspot 

predictions, and here is his response. 

•Note: We cannot control the content nor accessibility of the NOAA web pages. 

http://www.ngdc.noaa.gov/stp/IONO/sunspot.html
http://www.ngdc.noaa.gov/stp/IONO/sunspot.html
http://www.ngdc.noaa.gov/stp/IONO/sunspot.html
http://www.ngdc.noaa.gov/stp/IONO/sunspot.html
http://www.ngdc.noaa.gov/stp/IONO/sunspot.html
http://www.ngdc.noaa.gov/stp/IONO/sunspot.html
http://www.ngdc.noaa.gov/stp/IONO/sunspot.html
http://www.ngdc.noaa.gov/stp/IONO/sunspot.html
http://www.ngdc.noaa.gov/stp/IONO/sunspot.html
ftp://ftp.ngdc.noaa.gov/STP/IONOSPHERE/INDICES/indices.txt
ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SUNSPOT_NUMBERS/sunspot.predict
http://www.sec.noaa.gov/SolarCycle/
http://www.sec.noaa.gov/ftpdir/weekly/RecentIndices.txt
http://www.sec.noaa.gov/ftpdir/weekly/Predict.txt
http://elbert.its.bldrdoc.gov/pc_hf/sec.txt


POINT-TO-POINT DATA INPUT
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IONOSPHERIC COEFFICIENTS

 CCIR/Oslo

 URSI88/Australian

 Daily foF2 – interpolated URSI88

10



ICEPAC - EFFECTIVE SSN
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POINT-TO-POINT OUTPUT
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POINT-TO-POINT GRAPH
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POINT-TO-POINT BY DISTANCE
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POINT-TO-POINT BY TIME
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POINT-TO-POINT BY TIME
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AREA COVERAGE DATA INPUT
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AREA COVERAGE MAP
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COMBINE MULTIPLE COVERAGES
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OVERLAY MULTIPLE COVERAGES
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ANY QUESTIONS?
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