F=FH7IEE) A, A)3E A)235(2001)
Korean Journal of Agricultural and Forest Meteorology, Vol. 3, No. 2, (2001), pp. 96~104

eE A= ™ol Dixls 2SAH EodEe| ARHS

27" - Fxjod? . oz’
Heljstw AR SA T e s
BT EA7 e, (A TAA 8

2oo1d 4¢¥ 164 A4

Seasonal Trend of Elevation Effect on Daily
Air Temperature in Korea*

Jin I. Yun', Jae-Yeon Choi’ and Jae-Hoon Ahn’
!Department of Agronomy/Institute of Life Science and Natural Resources,
Kyung Hee University, Suwon 449-701, Korea
ZHwasung City Agricultural Technology Center, KARES, Hwaseong 445-890, Korea
National Alpine Agricultural Experiment Station, RDA, Pyongchang 232-950, Korea
(Manuscript received 16 April 2001)

ABSTRACT

Usage of ecosystem models has been extended to landscape scales for understanding the effects of
environmental factors on natural and agro-ecosystems and for serving as their management decision
tools. Accurate prediction of spatial variation in daily temperature is required for most ecosystem
models to be applied to landscape scales. There are relatively few empirical evaluations of landscape-
scale temperature prediction techniques in mountainous terrain such as Korean Peninsula. We
derived a periodic function of seasonal lapse rate fluctuation from analysis of elevation effects on daily
temperatures. Observed daily maximum and minimum temperature data at 63 standard stations in
1999 were regressed to the latitude, longitude, distance from the nearest coastline and altitude of the
stations, and the optimum models with r? of 0.65 and above were selected. Partial regression coeffi-
cients for the altitude variable were plotted against day of year, and a numerical formula was deter-
mined for simulating the seasonal trend of daily lapse rate, i.e., partial regression coefficients. The
formula in conjunction with an inverse distance weighted interpolation scheme was applied to predict
daily temperatures at 267 sites, where observation data are available, on randomly selected dates for
winter, spring and summer in 2000. The estimation errors were smaller and more consistent than the
inverse distance weighting plus mean annual lapse rate scheme. We conclude that this method is sim-
ple and accurate enough to be used as an operational temperature interpolation scheme at landscape
scale in Korea and should be applicable to elsewhere.

Key words : daily temperature, lapse rate, spatial interpolation, elevation, Korea
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Fig. 1, “Apparent lapse rate” of daily average (top), maxi-
mum (middle), and minimum (bottom) temperatures. Sky
condition of each day is expressed as solid (clear: cloud
amount < 2) or empty (overcast: cloud amount > 8) symbol.
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Fig. 2. Coefficients of determination for the simple linear
regression of the observed daily average (top), maximum
(middle), and minimum (bottom) temperature to the station
elevation. Solid and empty symbols indicate clear (cloud
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tions, respectively.
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Table 1. Estimation errors of 3 interpolation schemes averaged across 70 observation sites in mountainous area (altitude of
180m and above) on randomly selected winter, spring and summer dates in 2000

Maximum temperature

Minimum temperature

Date Error DW IDW+ALR  IDW+MLR DW IDW+ALR _ IDW+MLR
ME 1.26 -0.16 2033 131 20.08 0.03
MAE 138 1.04 113 1.64 0.94 0.94
I Jan. RMSE 1.61 1.4 152 1.62 1.18 1.17
R 0.78 0.84 0.82 0.55 0.76 0.76
ME 20.50 177 151 122 -0.14 0.16
sMay  MAE 1.00 1.54 134 1.66 1.25 111
RMSE 1.56 1.66 1.54 1.67 1.62 150
R 0.72 0.74 0.76 0.75 0.78 0.80
ME 0.19 128 20,51 036 .09 2057
oae  MAE 0.97 139 0.89 0.97 1.54 1.09
RMSE 1.40 131 1.07 128 155 122
R 0.75 0.79 0.85 0.49 0.45 0.55

ME, mean error; MAE, mean absolute error; RMSE, root mean square error; R, correlation coefficient
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