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Analysis of Sea Fog Echo Characteristics and Visibility Inversion of

Millimeter-Wave Radar
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2 Chengdu University of Information Science and Technology, Chengdu 610200
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Abstract: Based on the observation data of Ka band scanning millimeter-wave radar and
automatic weather station, the sea fog remote sensing experiment was carried out in coastal area of
Pingtan, Fujian Province. The characteristics of six sea fog processes occurred from the May 2020
to March 2021 were analyzed, and visibility inversion in fog area was carried out based on
millimeter-wave radar. The results show that :(1) Millimeter-wave radar could effectively detect
the horizontal distribution and vertical structure of sea fog, and could be used to monitor the
evolution of sea fog. (2) In the flourishing stage of sea fog, the reflectivity factor of
millimeter-wave radar showed a strong filamile-like echo structure extending from the top of fog
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layer to the surface. (3) The radar reflectivity factor of sea fog was negatively correlated with the
forward-scatter visibility, but for each sea fog process, between the radar reflectivity factor and
forward scatter visibility did not follow a clear general equation. (4) The radar reflectance factor of
sea fog was concentrated in the range from -30 to -10dBZ, and the frequency histogram accords
with normal distribution. The echo of fog area was uniform on the whole, but the dynamic range
of reflectance factor was large in fog generation and dissipation stage, while the dynamic range
was small in fog persistence stage. (5) Millimeter-wave radar inversion visibility and forward
dispersion visibility have relatively consistent fluctuations, which could reflect the change of
visibility in fog area, but different sample processes present differences.

Key words: Sea Fog, Forward-scatter Visibility, Millimeter-wave Radar, Remote Sensing
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Table.1 Main parameters of millimeter-wave radar
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Fig.1 Detection power of millimeter-wave radar at different distances
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Fig.2 Distribution of visibility stations within millimeter-wave radar scanning zone
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Table.2 Sea fog observation samples during the experiment
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Fig.3 Scatter visibility and relative humidity curves in front of all observation stations during sample 3 and 4
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Fig.5 Sample 4 process millimeter-wave radar reflectivity factors at different times
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Fig.8 Millimeter-wave radar reflectivity factor frequency histogram characteristics of all sample processes
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Fig.9 Scatter chart of millimeter-wave radar reflectivity factor and scatter visibility of all sample processes
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