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ABSTRACT

Cold air accumulation plays a critical rele in formulating daily minimum temperature in complex
terrain on radiative cooling nights, and spatial interpolation can be improved by accommodating this
important topoclimatic variable. Little is known about the spatial scale for computing cold air
accumulation which influences daily minimum temperature. Air temperature was measured at 10-
minute intervals during September 2002 - February 2003 at eight locations within a 1 by 1 km hilly
orchard area. Minimum temperature data for suspected radiative cooling nights were collected, and
the deviations from reference observations at a near-by KMA automated weather station were
calculated. A digital elevation model with a 10m cell size was used to calculate the cold air
accumulation at 8 locations. Zonal averages of the cold air accumulation were computed for each
location by increasing the cell radius from 1 to 10. Temperature deviations were regressed to a
common logarithm of the smoothed averages of cold air accumulation to derive a linear relationship
between the local temperature deviation and the site topography. The highest coefficient of
determination (r* = 0.78) was found at a cell radius of 5, which corresponds to an approximately 1 ha
boundary surrounding the point of interest.
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Fig. 1. Map of the study area with locations of temperature
observation.
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Table 1. Location and land use of 8 observation sites at the study area.

Stallgon Ele(vlflt)lon L?té;]l;ie Lor?glgude Aspect Land use

1 60 35.0915 127.7331 Sw Forest

2 74 35.0919 127.7331 S Pear orchard

3 52 35.0911 127.7333 Sw Pear orchard

4 34 35.0927 127.7291 SW Pear orchard

5 32 35.0920 127.7291 w Pear orchard

6 27 35.0912 127.7290 w Pear orchard

7 88 35.0968 127.7353 NE Forest

8 56 35.0943 127.7356 S Pear orchard
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Fig. 2. Diurnal march of the temperature difference maxima
among random pairs from 8 locations within a 1 by 1 km
area. Each panel represents September - October 2002 (top)
and November 2002 - January 2003 (bottom).
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Fig. 3. Seasonal trend of the temperature difference maxima
in daily minimum temperature observed at 8 locations
within a single grid cell of 1 by 1 km.
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Fig. 4. Spatial pattern of daily minimum temperature on
clear - calm (left) and on rainy - overcast (right) periods.
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Fig. 5. Relationship between the temperature deviation from
a reference station and the cold air accumulation at 8 obser-
vation sites. Cold air accumulation is represented by zonal
means smoothed for various cell radii. Highest coefficient
of determination (%) is found at 5-cell radius (n = 5).
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