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ABSTRACT

Site-specific minimum temperature forecasts are critical in a short-term decision making procedure
for preventive measures as well as a long-term strategy such as site selection in fruits industry. Nocturnal
cold air pools frequently formed in mountainous areas under anticyclonic systems are very dangerous
to the flowering buds in spring over Korea, but the spatial resolution to detect them exceeds the
current weather forecast scale. To supplement the insufficient spatial resolution of official forecasts, we
developed a GIS - assisted frost risk assesment scheme for using in mountainous areas. Daily minimum
temperature data were obtained from 6 sites located in a 2.1 by 2.1 km area with complex topography
near the southern edge of Sobaek mountains during radiative cooling nights in spring 2001. A digital
elevation model with a 10 m spatial resolution was prepared for the entire study area and the cold air
inflow was simulated for each grid cell by counting the number of surrounding cells coming into the
processing cell. Primitive temperature surfaces were prepared for the corresponding dates by interpolating
the Korea Meteorological Administration’s automated observational data with the lapse rate
correction. The cell temperature values corresponding to the 6 observation sites were extracted from
the primitive temperature surface, and subtracted from the observed values to obtain the estimation
error. The errors were regressed to the flow accumulation at the corresponding cells, delineating a
statistically significant relationship. When we applied this relationship to the primitive temperature
surfaces of frost nights during April 2002, there was a good agreement with the observations, showing
a feasibility of site-specific frost warning system development in mountainous areas.

Key words : frost warning, minimum temperature, nocturnal cold air pool, spatial interpolation, cold air
drainage
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Fig. 1. Map of the study area with the locations of 12 KMA-AWS (Korea Meteorological Administration’s Automated
Weather Stations, ) and the 6 temperature observational sites (@ ).

Table 1. Flow accumulation at 6 sampling sites in the study area and the observed daily minimum temperature during the
late frost period in April 2001

Station Elevation Latitude Longitude Flow . Daily Minimum Temperature (*C)
ID (m) (DDY (DDY Accummulation 7 8 10 13 15 16 17 18 19 23
(Number of cells)

1 10 35.0818 127.7249 90 21 20 74 -15 06 25 25 33 37 16
2 10 35.0840 127.7255 69 30 37 87 04 01 37 37 40 44 22
3 10 35.0888 127.7264 12 37 42 94 07 12 46 42 46 54 42
4 49 35.0936  127.7293 2 46 54 106 29 33 62 54 58 66 46
5 104 35.0956 127.7279 1 54 62 126 29 42 62 54 62 70 50
6 253 35.0985 127.7273 0 74 90 156 37 50 86 78 102 102 62

* DD: decimal degree
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Fig. 4. The minimum temperature surface calculated by an inverse distance squared weighting of 14 KMA-AWS (Korea
Meteorological Administration’s Automated Weather Station) point observations with the flow accumulation function on 20

April 2002.
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