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Abstract The occurrence probability of evaporation duct, which has significant influence on the
ship-borne radar, communication and other electromagnetic systems, is as great as 90% at low
altitude marine atmosphere. In order to analyze the feasibility of retrieving the evaporative duct
using the delay-correlation power mapping of the GNSS sea surface reflected signals, the concept
of the effective scattering region of the GNSS sea surface reflected signals was proposed, and
these signals in the effective scattering region were divided into GNSS standard reflected signals
and GNSS duct reflected signals. Then, the sensitivity of the effective scattering region of the
GNSS sea surface reflected signals to the key parameter of the duct, the evaporation duct height,
was analyzed utilizing the ray tracing method. And the feasibility of separating GNSS duct

reflected signals from GNSS standard reflected signals was analyzed as well. The results show
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that the effective scattering region of the GNSS reflected signals is very sensitive to the

evaporation duct height. When the evaporation duct height increases from 0 m to 20 m, the mean

effective scattering region radius could be rapidly extended from about 14 km to about 160 km

with GNSS receiver antenna height varying from 2 m to 25 m. The GNSS standard reflection

signals in the effective scattering region could be separated from the GNSS duct signals when the

GNSS satellite’s elevation angel is large enough.
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Fig. 6 GNSS reflected signalsiso-delay lines

The receiver height is 10m and the GNSS satellite elevation angles are (a) 3°; (b) 5°; (¢) 10°; (d) 15°.
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Fig. 7 The simulated relative path delay difference
due to evaporation duct's refractive effect
The receiver height is 10m and the GNSS satellite elevation angle

is 15° and the evaporation duct heights are 10 m, 20 m and 30 m.
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