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Research on the adaptability of evaporation duct prediction model in
different sea areas based on non-iterative air-sea flux algorithm

LIU Li-hang*, ZHOU Shu-dao®, SHENG Zheng®, ZHANG Shu-shi**, DENG Yi-gin®, HAO Yu-zhu®
(1. Unit 63983 of PLA, Wuxi 214000 China; 2. School of Meteorology and oceanography, University of Defense Science and technology , Nanjing
210000 China; 3. Nanjing Joint Institute for Atmospheric Sciences, Chinese Academy of Meteorological Science, Nanjing 210000 China; 4. State
Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081 China;5.Pingtan Comprehensive Experimental
Area Meteorological Bureau, Pingtan 350400 China; 6.Inner Mongolia Meteorological Service Center, Hohhot 050051 China)

Abstract: In order to further study the prediction and diagnosis ability of the evaporation duct prediction model
(Liu-Li model) based on non-iterative air-sea flux algorithm, the Liu-Li model is used to diagnose the
experimental data in the Bohai Sea and the FNL reanalysis data in the Atlantic Ocean and to analyze its
sensitivity to the marine meteorological variables in different sea areas. The height of evaporation duct during the
experimental period is predicted by the Liu-Li model and is compared with observations. In addition, the Liu-Li
model is compared with the Babin model, NPS model, P-J model and pseudo-refractive index model in terms of
their prediction and diagnosis effect. The results show that the calculation results of the Liu-Li model are
basically consistent with the observed duct height and the variation trend of the other four models. It can better
reflect the variation trend of the sea evaporation duct height during this time period., and sensitively responds to
meteorological variables under different stratification states. In the Bohai Sea, the duct height calculated by the
Liu-Li model in the unstable sea-atmosphere stratification state is slightly lower than observation, while the duct
height calculated by the Liu-Li model in the stable sea-atmosphere stratification state is slightly larger. In
particular, abnormal values tends to appear in the calculation of Liu-Li model when sea-atmosphere stratification
state becomes stable enough. In the Northwest Atlantic Ocean, the Liu-Li model's diagnosis of the evaporation
duct height is similar to the Babin model, NPS model, and pseudo-refractive index model, but the Liu-Li model
has better calculation stability. In most of the time, the calculation results of Liu-Li model are close to the
variation trend of wind speed and relative humidity. The height of the evaporation duct calculated by the Liu-Li
model is prone to change and fluctuation under complex air-sea conditions. Experiments show that the Liu-Li
model can be used to effectively diagnose and predict the evaporation duct in different sea areas. This study
preliminarily discusses the adaptability of the Liu-Li model in different sea areas, which provides a feasibility
study for the development of the evaporation duct prediction model based on non-iterative air-sea flux algorithm.
Key words:evaporation duct; prediction model; non-iterative air-sea flux algorithm; adaptability



