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Abstract

Eight years (2014-2021) of climate data were collected from an automatic weather observation system installed at the
foot of Mt. Geumo in Chilgok, Gyeongbuk. Using these data, we investigated local bio-climatological indices (warmth
index, WI; coldness index, CI; and effective accumulated temperature, EAT) of the mountain region adjacent to the
Keimyung Dongyeong forest. The study area’s WI and CI were 109.3C and -11.3C per month, respectively, averaged
across 8 years. These values are indicative of an evergreen broad-leaved forest in the warm temperate climate zone,
suitable for cultivating sweet persimmons and figs. Additionally, EAT in Dongyeong was 2,113.7C, averaged across 8
years, suitable for growing crops such as corn, soybean, and potato.
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Fig. 1. Location of observing sites.
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Fig. 2. Monthly mean air temperature at Chilgok, Dongyeong, and Gumi.
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Fig. 3. Monthly mean of daily maximum air temperature at Chilgok, Dongyeong, and Gumi.
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Fig. 4. Monthly mean of daily minimum air temperature at Chilgok, Dongyeong, and Gumi.
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Table 1. Monthly mean of daily maximum and minimum air temperature (C) at Chilgok, Dongyeong, and Gumi
Month Daily maximum air temperature Daily minimum air temperature
Chilgok Dongyeong Gumi Chilgok Dongyeong Gumi

1 6.5 5.2 5.9 -5.1 -4.4 -4.2

2 9.2 8.0 8.8 =33 -2.6 -2.4

3 15.5 14.1 15.1 1.6 23 24

4 20.8 19.7 20.6 6.9 7.4 7.7

5 26.5 253 26.2 12.3 12.4 12.9

6 28.9 27.9 28.9 18.1 17.2 18.2

7 31.0 29.6 30.6 22.0 21.0 21.9

8 31.7 30.4 31.0 22.2 214 22.1

9 26.8 25.6 26.2 16.5 15.8 16.6

10 21.7 20.5 21.0 9.6 9.8 10.0

11 15.0 13.9 14.4 2.9 3.6 3.5

12 7.6 6.4 7.0 =35 -3.1 -2.9

Mean 20.1 18.9 19.7 8.3 8.4 8.8
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Fig. 5. Monthly mean of relative humidity at Chilgok, Dongyeong, and Gumi.
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Fig. 6. Monthly mean air temperature and soil temperature (-5 cm) at Dongyeong.
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Fig. 7. Monthly mean total solar radiation and average solar radiation at Dongyeong.
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Table 2. WI (C -month), CI (€ -month), and WI-CI (C -month) of study sites for 8 years (2014-2021)

Chilgok Dongyeong Gumi
vear W1 CI WI-CI WI CI WI-CI WI CI WI-CI
2014 112.6 -12.8 125.4 105.0 -12.7 117.7 113.9 -12.0 125.9
2015 114.6 -8.6 123.2 107.8 -10.0 117.8 116.8 -8.2 125.0
2016 119.8 -10.8 130.6 111.0 -11.7 122.7 119.3 -9.9 129.2
2017 116.8 -12.5 129.3 110.0 -13.4 123.4 116.5 -11.8 128.3
2018 117.9 -15.3 133.2 111.1 -15.9 127.0 117.2 -14.5 131.7
2019 117.5 -8.7 126.2 111.6 -9.2 120.8 117.5 -8.1 125.6
2020 114.0 -6.5 120.5 107.3 -7.9 115.2 113.4 -6.6 120.0
2021 117.5 -8.8 126.3 110.9 -9.6 120.5 116.3 -9.4 125.7
2014~2017 115.9 -11.2 1271 108.4 -11.9 120.3 116.6 -10.5 127.1
2018~2021 116.7 -9.8 126.5 110.2 -10.7 120.9 116.1 -9.6 125.7
Mean 116.3 -10.5 126.8 109.3 -11.3 120.6 116.4 -10.1 126.5
Table 3. EAT and annual mean air temperature (C) of study sites for 8 years (2014-2021)
Chilgok Dongyeong Gumi
Year
EAT Temp. EAT Temp. EAT Temp.
2014 2,229.4 13.4 2,011.4 12.8 2,268.2 13.6
2015 2,206.0 13.7 2,029.0 13.1 2,269.3 14.0
2016 2,453.0 14.1 2,209.3 13.3 2,427.2 14.2
2017 2,388.1 13.8 2,200.4 13.2 2,369.7 13.8
2018 2,339.4 13.5 2,1385 12.9 2,300.6 13.5
2019 2,349.0 14.1 2,188.4 13.6 2,346.4 14.2
2020 2,183.8 13.9 2,009.8 13.2 2,169.8 13.8
2021 2,302.8 14.1 2,123.1 13.5 2,270.8 14.0
Mean 2,306.4 13.8 2,113.7 13.2 2,302.7 13.9
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