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Impact of Ambient Temperature Variability on the
Overwintering Failure of Honeybees in South Korea
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m To examine the relationship between overwintering failure, including mortality, the disappearance
of honeybees, and ambient temperature variability, a meteorological analysis of late fall and early
winter was conducted based on a daily automated synoptic observing system and automatic
weather station data obtained from the Korea Meteorological Administration. There were three
main results from this analysis. First, Jeollanam-do (particularly Yeongam-gun) experienced a
dramatic temperature change. The area experienced abnormally high temperatures in early Oct-
ober 2021 with a subsequent drastic drop to an abnormally cold temperature on October 17, 2021.
This clearly confirmed the possibility that the creation of winter bees for the winter was disrupted.
The second result indicated that, from November to early December 2021, average temperatures of
12°C or more occurred over several days. This may have enabled winter clusters of honeybees to
produce eggs, and the subsequent activity of brood rearing would shorten winter bee longevity.
The third result was found in January and February 2022, where it was suspected that abnormally
high temperatures would encourage honeybees to forage outside but then fail to return.

LGS Overwintering failure, Honeybee mass disappearance, Winter bees, Temperature variability,
Climate change
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Table 1. Damage due to the disappearance of honeybees in the first quarter of 2022

Total number of bee hives

Amount of damage

Region (number in one unit) (number in one unit) Damage ratio
Jeonnam 246,300 105,900 43.0%
Gyeongnam 350,000 38,433 11.1%
Jeju 74,216 11,133 15.1%
Chungbuk 259,000 51,000 19.7%

Source: SBS (2022.03.27.)
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Table 2. Summary of the data used in the time series analysis

Data used for time series

Region City Code Type Period Variable

Metropolitan Gwangju 156 ASOS Jan. 1992~Feb. 2022
Jangseong 730 AWS Jan. 1997~Feb. 2022

Jeollanam-do .
Yeongam 731 AWS Jan. 1997~Feb. 2022 T, Tmax, Tmin

Teiuod Jeju 184 ASOS Jan. 1992~Feb. 2022

eju-do

) Seogwipo 189 ASOS Jan. 1992~Feb. 2022

T: Daily mean temperature, Tmax: Daily maximum temperature, Tmin: Daily minimum temperature
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A, 24, 23l A S0P 2 F 22 47 11~12°C
(Southwick and Heldmaier, 1987), 20~25°C (Southwick
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Table 3. Definition of extreme climates in air temperature

Agency Definition
KMA 10%ile or 90%ile
IPCC 10%ile or 90%ile
WMO Occurs once in 20 years
BOM 1, 3%ile or 97, 99%ile
UK Met office Updating the max or min value
Meteo-France 20%ile or 80%ile
IMA Outside of +1.830
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Fig. 1. Temperature difference between the recent winter and the 1991~2020 winter.
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(a) Daily Temperature Time Series [Octerber]
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(b) Time series of extreme weather detection [Octerber]
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Fig. 7. Time series using October 2021 data in the Yeongam area. (a) the time series of daily temperature (Red line: Daily maximum tempera-
ture, Red dashed: Average of daily maximum temperature, Black line: Daily average temperature, Black dashed: Average of daily average
temperature, Blue line: Daily minimum temperature, Blue dashed: Average of daily minimum temperature). (b) the time series of abnormal
temperature detection (Black line: Daily average temperature, Black dashed: Average of daily average temperature, Red dashed: + 20 position
of the average monthly temperature, Blue dashed: —20 position of the average monthly temperature, Pale blue shade: Semi-abnormally low
temperature, Blue shade: Abnormally low temperature, Pale red shade: Semi-abnormally high temperature, Red shade: Abnormally high tem-
perature).
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Fig. 11. Same as Fig. 7, but for January 2022.
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Time series of extreme weather detection [Gwangju]
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Fig. S1. The time series of abnormal temperature detection in Gwangju area using data from October 2021 to January 2022 (Black line:
Daily average temperature, Black dashed: Average of daily average temperature, Red dashed: + 20 position of the average monthly tem-
perature, Blue dashed: —20 position of the average monthly temperature, Pale blue shade: Semi-abnormally low temperature, Blue shade:
Abnormally low temperature, Pale red shade: Semi-abnormally high temperature, Red shade: Abnormally high temperature).

Time series of extreme weather detection [Jangseong]
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Fig. S2. Same as Fig. S1, but for Jangseong.
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Fig. S3. Same as Fig. S1, but for Jeju.

Time series of extreme weather detection [Seogwipo]
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Fig. S4. Same as Fig. S1, but for Seogwipo.
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