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Abstract The evaporation duct is an abnormal refractive phenomenon in the marine atmosphere boundary layer. It is generally
accepted that the evaporation duct prominently affects the performance of the electronic equipment over the sea because of its
wide distribution and high occurrence. It becomes the research focus of the navies all over the world. Owing to the inbomoge-
neous distribution of land and sea, and the effects of coastal topography and land-sea breezes, the alongshore effect of the evap-
oration duct often takes place. This effect will decrease the accuracy of the evaporation duct diagnosis. At present, there are
many diagnostic model of the evaporation duct, such as the P-J model, MGB model, NPS model, Babin model, etc. They are
all based on the Monin-Obukhov similarity theory, with only differences in the flux and character scale calculations in the sur-
face layer. These models are applicable to the stationary and uniform open sea areas without considering the alongshore effect.
The current paper introduces the flux-profile relations of Zhang and Hu, namely the nonlinear factor «, , and the gust wind item
w, into the Babin model, and thus extends the evaporation duct diagnosis model based on the Babin model to the offshore coast
under extremely low wind speed. In addition, an evaporation duct prediction model is designed and coupled with the fifth gener-
ation mesoscale model (MM5). The tower observational data and radar data at the Pingtan island of Fujian Province on May 25
—26, 2002 are used to validate the forecast results. The outputs of the prediction model agree with the observations from 0 to
48 hours. The error of the predicted evaporation duct height is 0. 193, and the prediction results are in accordance with the ra-
dar detection.
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Table 4 A contrast between the model prediction and the radar detection

i R] CHHE A P T BURAE (m) B IR H ARIE B (n mile) PRI 45 WP TR B TR AR A5 R A — 2K
2002/05/25/01 24,048 37. 4 AR —
2002/05/25/04 26. 64 45.5 AL —%
2002/05/25/07 25.07 65.3 ke —
2002/05/25/12 20. 177 38.2 AR —%
2002/05/25/15 16. 705 62. 4 B —%
2002/05/26/00 15.72 61.7 A —3
2002/05/26/03 17. 28 54 IR —E
2002/05/26/09 22.163 88.8 AL —%
2002/05/26/12 25.197 79.2 S —5
2002/05/26/15 25.8 78.5 S —5
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