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Fig.5 Forward trajectories of clouds in different heights in terms of water mixing ratio (a), temperature (b), water mixing ratio (c) and
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MODELING MARINE ATMOSPHERIC DUCT FORMATION FOR A
TYPICAL FOG ON YELLOW SEA

YUAN Xia-Yu" %7, GAO Shan-Hong'?

(1. Key Laboratory of Physical Oceanography, Ocean University of China, Qingdao 266100, China,
2. Ocean-Air Interaction and Climate Laboratory, Ocean University of China, Qingdao 266100, China;
3. Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract We selected and investigated a typical sea fog event that occurred on the Yellow Sea on April 9—12, 2009 in
a high-pressure system. Using FNL (the Final Analyses) results as the initial boundary data, we employed WRF (Weather
Research and Forecasting) model to reproduce the duct of the event. The results are followed. (1) An atmospheric duct
appeared before the sea fog formation. Due to strong subsidence over the Yellow Sea, humidity gradient was large and
inversion layer occurred. Both touching-sea-level surface duct and non-touching-sea-level surface duct appeared. (2) The
sea fog initiated in the place west of a high-pressure system and extended northward when the high-pressure system was
weakening and shifting eastward. No atmospheric duct existed at top of the fog, although long wave radiation strengthened
the inversion at the top of the fog. Meanwhile, a non-touching-sea-level surface duct controlled the regions without fog
formation. (3) Under the influence of high pressure system, dry air mass was sinking in the fog region, and the fog was
gradually dissipated and vanished at last. Thus, the non-touching-sea-level surface duct over the Yellow Sea was formed
due to large humidity gradient and inversion layer occurrence. In other words, the high pressure system resulted in
significant temperature and humidity gradients at the top of the sea fog, and then the atmospheric duct developed.
Therefore, sea fog and atmospheric duct are closely related and often co-occur.

Key words Yellow Sea; atmospheric duct; sea fog; WRF model(Weather Research and Forecasting Model);
observation analysis; numerical modeling study



