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ABSTRACT

When wind speed exceeds a certain threshold, daily minimum temperature does not drop as predicted
by the geospatial model in a cold pooling catchment. A linear regression equation was derived to
explain the warming effect of wind speed on daily minimum temperature by analyzing observations at
a low lying location within an enclosed catchment. The equation, Y=2X+0.4 (R*=0.76) where Y
stands for the warming (°C) and X for the mean horizontal wind speed (m/s) at 2m height, was
combined to an existing model to predict daily minimum temperature across an enclosed catchment
on cold pooling days. The adjusted model was applied to 3 locations submerged in a cold air pool to
predict daily minimum temperature on 25 cold pooling days with the input of simulated wind speed at
each location. Results showed that bias (mean error) was reduced from -1.33 to -0.37 and estimation
error (RMSE) from 1.72 to 1.20, respectively, in comparison with those from the unadjusted model.
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Fig. 1. Hypothetical profiles of minimum temperatures caused
by the nocturnal radiative cooling. Curve A represents a
standard profile formed by an adiabatic lapse rate and bends
towards the land surface by radiative cooling of in situ air
over the synoptic station, forming curve B. Sites in
topographically complex regions have cold air inflow from
the surrounding area in addition to the cooling of in situ air,
forming profile D. E1 and E2 represent estimation errors
expected from a typical spatial interpolation method using
profile C due to the additional cooling and the so-called
thermal belt effect, respectively (Adopted from Chung et
al., 2006).
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Fig. 2. Location map of Akyang valley. Numbers represent:
1 for reference station; 2, 3, and 4 for wind stations; 5, 6,
and 7 for validation stations, respectively. Upper air station
(Gwangju), nearest synoptic stations (Jinju and Suncheon)
and AWS (Hwagye and Hadong) are also located on the
national map.
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Fig. 3. Relationship between the temperature estimation
error and the wind speed observed at the reference station

(number 1 in Fig. 2) in the early morning (0501-0600LST)
of 25 cold pooling days.
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Fig. 4. Performance of the existing model (empty circle)
and the wind-effect embedded model (solid circle) in predicting
daily minimum temperatures at 3 locations within a cold air
pool (station number 5, 6, 7 in Fig. 2).
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