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ABSTRACT

An adequate downscaling of the official forecasts of Korea Meteorological Administration (KMA) is a
prerequisite to improving the value and utility of agrometeorological information in rural areas,
where complex terrain and small farms constitute major features of the landscape. In this study, we
suggest a simple correction scheme for scaling down the KMA temperature forecasts from mesoscale (5
km by S km) to the local scale (30 m by 30 m) across a rural catchment, especially under temperature
inversion conditions. The study area is a rural catchment of 50 km? area with complex terrain and located
on a southern slope of Mountain Jiri National Park. Temperature forecasts for 0600 LST on 62 days with
temperature inversion were selected from the fall 2011-spring 2012 KMA data archive. A geospatial
correction scheme which can simulate both cold air drainage and the so-called ‘thermal belt’ was used to
derive the site-specific temperature deviation across the study area at a 30 m by 30 m resolution from the
original S km by 5 km forecast grids. The observed temperature data at 12 validation sites within the
study area showed a substantial reduction in forecast error: from +2°C to £1°C in the mean error range
and from 1.9°C to 1.6°C in the root mean square error. Improvement was most remarkable at low lying
locations showing frequent cold pooling events. Temperature prediction error was less than 2°C for more
than 80% of the observed inversion cases and less than 1°C for half of the cases. Temperature forecasts
corrected by this scheme may accelerate implementation of the freeze and frost early warning service for
major fruits growing regions in Korea.
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Fig. 1. Locations of the 7 automated weather stations operated by Korea Meteorological Administration (KMA) within the
mesoscale experiment site (left panel) and the local scale experiment site (Akyang catchment) with the locations of 12
temperature loggers (right panel). Overlaid are the KMA digital forecast grids with a 5 km by 5 km spacing.
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Table 1. Accuracy of the mesoscale temperature forecast issued by Korea Meteorological Administration (KMA) at selected
KMA automated weather stations for 0600 LST on the 62 days with inversion incidence during the fall 2011-spring 2012

period
Station ID 791 856 902 906 932 934 948
Average
Elevation (m) 413 518 354 91 22 73 135
ME -3.0 -2.8 -0.2 0.1 0.3 12 2.3 -0.3
MAE 3.1 3.0 1.2 1.1 1.1 1.9 24 2.0
RMSE 3.8 35 1.8 1.4 1.3 22 2.8 24

ME: mean error, MAE: mean absolute error, RMSE: root mean square error

Table 2. Comparison of the errors caused by the uncorrected mesoscale forecast and by the geospatially corrected local
forecast for the early morning temperature on 62 cold pooling days during the fall 2011-spring 2012 period. Net error means
the estimation error caused solely by the geospatial model, which can be derived under the assumption that mesoscale

forecast has no error (perfect forecast)

Site ID 1 2 3 4 5 6 7 8 9 10 11 12 M
ean
Elevation (m) 44 92 195 326 284 82 276 11 105 42 13 88
ME 1.5 10 -02 -1.7 -20 01 -17 1.4 -0.1 1.0 1.8 04 0.1
Uncorrected ~ MAE 1.7 1.3 1.3 20 23 1.1 2.0 1.8 1.0 14 21 1.1 1.6
RMSE 2.0 1.6 1.8 24 27 14 24 21 13 1.7 24 14 1.9
ME 04 03 05 -10 -04 -01 -06 01 -06 00 05 -07 -0.1
Corrected MAE 1.1 1.0 1.5 1.7 1.7 1.1 1.4 1.2 1.2 1.0 12 1.2 1.3
RMSE 1.4 1.3 1.9 22 21 1.4 1.8 1.5 1.5 1.3 1.6 1.5 1.6
ME 03 02 05 -11 05 -02 -06 02 -07 00 04 -08 -02
Net error MAE 07 07 1.1 1.3 1.1 0.7 1.1 0.7 1.1 0.7 1.0 1.0 09
RMSE 09 09 1.4 1.6 1.6 038 1.4 1.0 1.3 09 1.2 1.2 1.2

ME: mean error, MAE: mean absolute error, RMSE: root mean square error
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Fig. 2. Comparison of the geospatially corrected local scale
forecast (top layer) and the uncorrected mesoscale forecast
issued by KMA (bottom layer) for the 2m air temperature at
0600 LST on 8 January 2012. Locations of the 12 validations
sites are indicated by red sticks with identification numbers.
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Fig. 3. Comparison of the predicted 0600 temperatures with
those observed at 12 validation sites in Akyang catchment
on 62 cold pooling days during the fall 2011-spring 2012
period. White circles represent the geospatially corrected
local scale forecasts, while black spades stand for the
uncorrected mesoscale forecasts.
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Fig. 4. The forecast bias distribution across the elevation
range of 12 validation sites in Akyang catchment for the
early morning temperature on 62 cold pooling days during
the fall 2011-spring 2012 period. White circles represent the
geospatially corrected local scale forecasts, while black
spades stand for the uncorrected mesoscale forecasts.
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Fig. 5. Comparison of the forecast errors for the early morning temperature on 62 cold pooling days during the fall 2011 -
spring 2012 period: shaded for the uncorrected mesoscale forecast, dotted line for the geospatially corrected local forecast.
Solid line stands for the difference between the corrected and the uncorrected forecasts which can be regarded as the net error
caused by the geospatial model. Site 7 is located on the so-called thermal belt region, while site 11 is found within a cold pool.
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