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On the spherical diffraction model in SEAMCAT

Recent tests of this model have shown that the path loss predicted deviated considerably for short distances and great antenna heights from the free space loss and Recommendation ITU-R P.452 (diffraction mode).

The model implemented in SEAMCAT is derived from Recommendation ITU-R P.526-11. It is noted in P.526-11 that equation (13) is only valid by using the minimum distance dmin.
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For illustration: 
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antenna height transmitter
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antenna height receiver
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distance between tx and rx
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The diffraction loss is negative for 10 km distance between tx and rx. The minimum distance between transmitter and receiver has to be 49.955 km. 
Below 49.955 km the first Fresnel zone has no contact with the earth surface and no diffraction happens and the diffraction loss in equation 13 results in positve values, which lead at the very end to path loss less than the free space. (Please note that in SEAMCAT, this diffraction loss is used with a negative sign!)
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For that reason it should be implemented that if the distance is below the minimum value, the diffraction Loss needs to be set to 0 or the user has to be informed that the value he’s using is to low. Another possibility is, if the result of equation 13 is > 0, the diffraction loss is set to 0 dB.
Another point is that in the handbook only equation (17a) from REC P.526 is mentioned. But for the case X<1.6 equation (17b) has to be used.
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Additional consideration for discussion:

Recently, P.452 was implemented and tested. This model offers all features of this spherical model. It may be considered to remove the spherical model and use further on P.452 only.
