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Numerical Simulations of the local circulation in coastal area using
Four-Dimensional Data Assimilation Technique

Kim, Cheol-Hee - Song, Chang-Keun*
National Institute of Environmental Research,

School of Earth and Environmental Science, Seoul National University *

Abstract

Four dimensional data assimilation (FDDA) technique was considered for 3 dimensional
wind field in coastal area and a set of 3 numerical experiments including control experiments
has been tested for the case of the synoptic weather pattern of the weak northerly geostrophic
wind with the cloud amount of less than 5/10 in autumn.

A three dimensional land and sea breeze model with the sea surface temperature (SST) of
290K was performed without nudging the observed wind field and surface temperature of
AWS (Automatic Weather System) for the control experiment. The results of the control
experiment showed that the horizontal temperature gradient across the coastline was weakly
simulated so that the strength of the sea breeze in the model was much weaker than that of
observed one.

The experiment with only observed horizontal wind field showed that both the pattern of
local change of wind direction and the times of starting and ending of the land-sea breeze were
fairly well simulated. However, the horizontal wind speed and vertical motion in the
convergence zone were weakly simulated. The experiment with nudgings of both the surface
temperature and wind speed showed that both the pattern of local change of wind direction
and the times of starting and ending of the land-sea breeze were fairly well simulated even
though the ending time of the sea breeze was delayed due to oversimulated temperature
gradient along the shoreline.

Key words : Four Dimensional Data Assimilation technique, 3 Dimentional Wind Field, Coastal
Area
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Table 1. Descriptions and conditions of numerical experiment

29 Nudging Nudging Sea Surface

= variables coefficient | Temperature
T A NONE NO NUDGING 290°K
FDDA 43 1| U,V 5x10%sec! | 290K
FDDA 23 2| UV,T |5x10%sec!| 290K
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Fig. 2. Horizontal distributions of observed surface winds at 10m height in Automatic Weather System (AWS)
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