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ABSTRACT

In the spring of 2018, opened-flowers of fruit trees were frozen to death due to abnormal
low temperature around Jeonbuk Province and southern Gyeonggi Province areas. In the
2000s, abnormal weather is observed all over the world very frequently. As a consequence,
various sectors of the society suffer from economic damage and negative effects of the
abnormal weather. Moreover, recent global climate change is believed to increase the
incidence of extreme weathers, which are out of the normal range of the local climate. It is
necessary to identify these abnormal weather phenomena accurately and analyze the effects of
them on crops in order to understand the effects of them on crop yields. This study
projected the trend of the low-temperature occurrence in the future by predicting the changes
in future flowering dates and quantifying the temperature distribution after flowering using
climate change scenarios. This study targeted areas actually producing a major portion of
pear, peach, and apple in South Korea. The results of this study predicted that the flowering
dates of these fruits will be approximately 20 days earlier than the current normal year in
the future (2071-2100) for the study area. Moreover, it was found that the distribution of
low temperature would vary by fruit type and region to some degree. The results of this
study present only a portion of fruit trees cultivars grown in South Korea. It was expected
that, when this approach is applied to various crops and fruit trees, it will be possible to
contribute to preparing countermeasures for climate change in the agricultural sector.
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Table 1. Parameter values used in the growth stage prediction model for fruit trees (Adapted from Kim et al.,

2009a; 2009b; Kim et al., 2016)

Pear Peach Apple
(Niitaka) (Changhowon) (Fuji)
Base Temperature 54C 5.7 6.1
Chill Requirement -86.4 -108.0 -100.5
Heat Requirement 231.3 234.5 275.1

Table 2. Cultivation areas of main fruit trees in South Korea

Cultivated Area(ha), 2015

Naju 1,771

(Nli)i(::lia) Anseong 1,398
Cheonan 1,162

Yeongcheon 1,614

Chungju 1,543

( Chaiegicohwon) Gyeongsan 1,462
Eumseong 1,171

Cheongdo 1,008

Cheongsong 3,098

Apple Andong 2,966

(Fuji) Yeongju 2,727
Jangsu 740
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Fig. 1. Study areas (main production area for each
fruit tree). Adjacent cities and municipals were
merged into one region for the study.
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Fig. 2. Changes in the flowering date of pear (Niikata) and changes in the annual mean flowering date when

a future climate change scenario was applied.
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Table 3. Average and standard deviation of the lowest temperature for 20 days after flowering (unit:C)

1981-2010 2011-2040 2041-2070 2071-2100
Pear Avg. 93 /97 95/9.8 9.9 / 10.9 9.6 / 10.1
(Niitaka) Std. 3.1/ 3.1 3.0 /3.0 32 /3.1 33 /34
Peach Avg. 9.4 /93 9.7 /95 10.0 / 9.5 10.1 / 9.7
(Changhowon) Std. 3.1/ 3.1 3.0 /3.0 32 /3.1 33 /33
Apple Avg. 10.7 / 10.4 10.9 / 10.6 109 / 11.1 10.8 / 10.8
(Fuji) Std. 29/29 29 /32 3.1/33 3.1 /34
A B D E F
ottt e
£ o0 ‘ . H .} H M = _j | — L | — H - = Ll -
il i | -ob l l ‘ 1 ] 1. _
ERRNRIE BRRLEEEEEERR NN
Pear Peach Apple

Fig. 3. Distribution of the lowest temperature for 20 days after fruits flowering (unit: C). (A: Anseong-Cheonan
area B: Naju area, C: Cheongdo-Gyeongsan-Yeongcheon area D: Eumseong area, E: Andong- Cheongsong-Yeongju

area and F: Jangsu area, respectively.)
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