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Analysis of Agricultural Climatology in Cheju Isiand

I. Distribution of Daily Minimum Temperature in Winter Season
Estimated from a Topoclimatological Method
Jin 11 Yun, Keun Bae Yoo, Min Young Lee and Kwi Won Chung

ABSTRACT

Agricultural activities in Chejudo require more specialized weather services in this region. The
meteorological information available from the Korea Meteorological Service (KMS) is limited in its areal
coverage because the KMS stations are located along the narrow band of coastal area., A
topoclimatological technique which makes use of empirical relationships between the topography and the
weather can be applied to produce reasonable estimates of the climatic variables such as air temperature
and precipitation over remote land area where routine observations are rare. Presentation of these
estimates in a from of fine-mesh grid map can also be helpful to upgrade the quality of weather services
in this region,

Altitude values of the 250 m grid points were read from a 1: 25000 topographic map and the mean
altitude, the mean slope, and the aspect of the slope were determined for each 1 km?® land area from
these altitude data. Daily minimum air temperature data were collected from 18 points in Chejudo during
the winter period from November 1987 to February 1988. The data were grouped into 3 sets based on
synoptic pressure pattern, Departures from the KMS observations were regressed to the topographical
variables to delineate empirical relationships between the local minimum temperature under specific
pressure patterns and the site topography. The selected regression equations were used to calculate the
daily minimum temperature for each 1 km?® land area under the specific pressure patterns. The outputs

were presented in a fine-mesh grid map with a 6-level contour capability.
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Fig. 1. Location of the data collecting sites in
Chejudo

- 263-



Table 1, Description of the weather stations and observation sites from which the meteorological and

topographical data were collected
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Fig. 2, A 3-dimensional graphic display of the
topographical characteristics of Chejudo
based on the 1 km grid point data
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Table 2. Parameter estimates of the optimal
regression models for calculating the
daily minimum temperature under the
influence of the three major synoptic
pressure patterns during the winter
period (November through February).
The dependent variable is the tempera-
ture difference between the site and the
coastal mean.

Type 1 Type 11 Type Il
Variable (Continental (Low (Migratory
Polar) Pressure) High)
Y -0.06533
X -0.04949
Z 0.01197
Slope -0.1069
Aspect 0.3561 0.664
X-Slope 0.003643 0.001459
Y-Z -0.00101 -0.0003918  -0.0004134
Y-Slope 0.00152
Z-Slope -0.00002517 -0.00001532
Slope-
Aspect -0.002987 -0.005993
Intercept -1.4 -0.7 -3.5
R?(r?) 0.76 0.67 0.73
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