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Objective:

• Review PropMan Applications
– Show Display Examples

• Describe the Communications Context
• Review the Real-Time Ionospheric Parameters
• Show Added Features

– Review the Modern Technologies Impact on HF 
Propagation Understanding
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PropMan Overview Screen: 
Spectrum, User Schedule & Hour



Spectrum Screen:  
Allows user to make recommendations on adequacy on 

available frequency assignments for the mission



Spectrum Printout Page



User Schedule Display  
Allows operator to determine 24 hour frequency

selection based on assigned frequencies



Printer Output
Schedule display for Best Channel versus time



Hourly Performance
Allows operator to see the performance of each assigned frequency



24-Hour Frequency Performance



Best Frequency versus Time 



Near Real Time Data 

• PropMan attempts to determine the current stability of the 
Ionosphere
– Yesterday and Today

• Uses Rules from Lessons Learned (since 1986)
– X-ray Flares, PCA, Ion Storms
– Ken Davies Ionospheric Storm model

• Modified by University of Iowa

– Two Summer projects
» Start of Storm
» Dst with K index





Ion Storm Warning



PropMan Storm Warnings 
based on Space Weather



PropMan’s View Data Text Files Options 
(NVIS Example in Europe)



PropMan’s VOACAP Data

• IONOSPHERIC COMMUNICATIONS ANALYSIS AND PREDICTION PROGRAM
• VOACAP   VERSION 99.0708W
•
•
• 1         2         3         4         5         6   7
• 123456789012345678901234567890123456789012345678901234567890123456789012345
•
• CIRCUIT   42.90N    41.00E    41.72N    44.82E  S     0
• LABEL        SUKHUMI   GEORGIA   TBILISI   GEORGIA
• LINEMAX      55       number of lines-per-page
• COEFFS    CCIR
• TIME          1   24    1    1
• METHOD       16    0
• SUNSPOT   150.
• SYSTEM       1.  150 3.00   5038.00 3.00 0.10
• FPROB      1.00 1.00 1.00 0.70
• ANTENNA       1    1    2   30     0.000[SAMPLES\SAMPLE.00    ]111.4    0.1000
• ANTENNA       2    2    2   30     0.000[SAMPLES\SAMPLE.00    ]293.9    0.0000
• MONTH      1999   12
• FREQUENCY  1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.0010.00 0.00
• EXECUTE
• FREQUENCY 11.0012.0013.0014.0015.0016.0017.0018.0019.0020.00 0.00
• EXECUTE
• FREQUENCY 21.0022.0023.0024.0025.0026.0027.0028.0029.0030.00 0.00
• EXECUTE
• MONTH      2000    1
• FREQUENCY  1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.0010.00 0.00
• EXECUTE
• FREQUENCY 11.0012.0013.0014.0015.0016.0017.0018.0019.0020.00 0.00
• EXECUTE
• FREQUENCY 21.0022.0023.0024.0025.0026.0027.0028.0029.0030.00 0.00
• EXECUTE
• QUIT



PropMan’s VOACAP Data

• �     CCIR Coefficients        ~METHOD 16 PCVOACAP 99.0708W  PA E   1
•
• Dec    1999          SSN = 150.                Minimum Angle= 3.000 degrees
• SUKHUMI   GEORGIA   TBILISI   GEORGIA  AZIMUTHS          N. MI.      KM
• 42.90 N   41.00 E - 41.72 N   44.82 E    111.38  293.95     183.8    340.3
• XMTR  2-30 +  0.0 dBi[SAMPLES\SAMPLE.00    ] Az=111.4 OFFaz=360.0   0.100kW
• RCVR  2-30 +  0.0 dBi[SAMPLES\SAMPLE.00    ] Az=293.9 OFFaz=  0.1
• 3 MHz NOISE = -150.0 dBW REQ. REL = 50%    REQ. SNR = 38.0 dB
• MULTIPATH POWER TOLERANCE =  3.0 dB   MULTIPATH DELAY TOLERANCE =  0.100 ms
•
• 1.0  4.5  1.0  2.0  3.0  4.0  5.0  6.0  7.0  8.0  9.0 10.0  0.0 FREQ
• 1F2  1F2  1F2  1F2  1F2  1F2  1F2  1F2  1F2  1F2  1F2   - MODE
• 67.8 61.0 58.9 60.4 64.1 67.8 67.8 67.8 67.8 67.8 67.8   - TANGLE
• 3.2  2.5  2.3  2.4  2.7  3.2  3.2  3.2  3.2  3.2  3.2   - DELAY
• 449  325  297  317  373  449  449  449  449  449  449   - V HITE
• 0.50 1.00 1.00 0.99 0.76 0.14 0.00 0.00 0.00 0.00 0.00   - MUFday
• 118  104  107  110  114  125  149  174  175  176  177   - LOSS
• 22   24   26   27   25   16   -6  -30  -30  -30  -30   - DBU
• -98  -83  -87  -90  -94 -105 -129 -154 -155 -156 -157   - S DBW
• -152 -136 -144 -148 -151 -154 -156 -159 -161 -162 -164   - N DBW
• 54   53   57   58   57   49   27    4    5    6    7   - SNR
• -16  -15  -19  -20  -19  -11   11   34   33   32   31   - RPWRG
• 0.84 0.94 0.98 0.98 0.95 0.70 0.26 0.01 0.00 0.00 0.00   - REL
• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00   - MPROB
•



Magnetic A & K Indices Near Real Time



PropMan’s DSD - Daily Solar Data



PropMan’s DST Data



PropMan’s Solar Particle Date 
from Goes 8 (and Goes 10)



PropMan’s X-ray Flare Data 
from Goes 8 (and Goes 10)



Dual Link Real-Time Display



Vertical Tile of 3 Open Propagation Runs



Conclusions

• PropMan attempts to present predictions relative to the 
communications mission
– Propagation is much more predictable than most will 

believe 
• 1% impact per year (365 days X 24 Hours = 8760 

hours/year)=87.6 Hours

• PropMan provides a first order approximation to the art 
of HF propagation prediction

• Future Challenge:
– Enhanced SNR Approximations
– Fade Predictions

• See the sites below:
– http://www.collins.rockwell.com/government-systems/index.asp
– http://www.collins.rockwell.com/government-systems/products/index.asp
– 1 800 321 2233 or Collins@Collins.Rockwell.com
– Over 1200 users


