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Estimation of two reanalysis datasets on the application to atmospheric

refractive environment over the global sea

CHENG Yinhe'" PENG Shangbo' ZHAO Binbin' ZHANG Yusheng® GUO Xiangming® GAO Chao'

(1. College of Marine Technology and Geomatics, Jiangsu Ocean University, Lianyungang 222005, China; 2. National Key
Laboratory of Electromagnetic Environment, China Research Institute of Rodiovawe Propagation, Qingdao 266107, China)

Abstract Atmospheric refractivity over the sea is one of important factors which affects the electromagnetic
wave propagation, and is also a basic element which comprises dataset of electromagnetic environment. Since
reanalysis data is an indispensable data source to study the atmospheric refractivity, comparative analysis of two
kinds of reanalysis datasets, including ERA-I data and FNL provided by ECMWF and NCEP respectively, were
performed to analyze the atmospheric refractive environment based on the GPS sounding data in the direct
application and numerical simulation as the initial field. The results show that the FNL dataset is better in the open
sea facing the ocean, and the root mean square errors of the modified atmospheric refractivity from the FNL data
are 4.7 and 2.8 M units in the Arctic and Antarctic respectively. However, in continental or marginal sea, ERA-I
reanalysis data depict atmospheric refractive index more accurate and ERA-I data can identify most ducting cases
against FNL data especially in the sea. For instance in the Middle East where ducting events are highly prevalent,
the correct rates of ducting identified by ERA-I and FNL reanalysis data are 58.1% and 45.4%. On the numerical
simulations, the results produced by WRF model with two datasets as initial fields have almost the same errors,
and the overall root mean square errors of the modified atmospheric refractivity at each station are less than 1M
units. This results provided a reference for the study of atmospheric refractive environment in different sea areas.
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Fig.1 Distribution of the typical radiosonde stations
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Fig.2 A case of simulation area of WRF model
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Fig. 3 Three matched typical profiles of modified atmospheric

refractivity index at 12 UTC, Jan 3, 2016, at Hongkong Station
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Fig.5 Distribution of overall errors of the modified atmospheric refractivity at each stations
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Fig.9 Distribution of correlation coefficient of the modified atmospheric refractivity at four stat ions
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