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A Case Study on the Heat budget of the Marine Atmosphere Boundary
Layer due to inflow of cloud on observation at Ulleungdo
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Abstract: In order to study developments of the marine atmosphere boundary layer in cloud incoming, important
parameters like heat advection, surface layer heat flux, and radiation energy were estimated using the rawinsonde, AWS
data, satellite images, and buoy data which was installed at the East Sea. We explained the heat variation and the
development of mixed layer in terms of surface layer heat flux and long wave radiation under the cloudy sky. The heat
flux was obtained by means of the bulk method. Conservation of heat was analysed by heat budget equation, which was
consist of buoy data in the East sea, and sounding data at Ulleungdo and at Pohang. During the inflow of cloud, radiative
cooling at the surface after sunset was suppressed and long wave radiation from cloud played a role of warming. The
surface layer temperature was also remained warm by influence of warm advection from south-easterly direction. The air
temperature in night was increased, as a result, mixed layer was not destroyed and The nocturnal boundary layer was
composed of the mixed layer and the residual layer.
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Fig. 2. GMS infrared images from 28 (15, 18, 21 LST) to 29 March 2002 (01, 03, 06 LST).
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Fig. 4. Sensible and latent heat flux and wind speed from
28 to 29 March 2002 at East Sea (buoy).
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Fig. 5. Same as Fig. 4 but Ulleungdo.
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Fig. 6. Vertical profiles of potential temperature from 28 to 29 March 2002 at Ulleungdo.
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Fig. 8. Vertical profile of wind direction 21 LST 28 March
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Table 1. The summary of the three case, 21, 00, 03 LST 28~29 March 2002
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