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Climate Change Impact on the Flowering Season of Japanese Cherry
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ABSTRACT

A thermal time-based two-step phenological model was used to project flowering dates of Japanese
cherry in South Korea from 1941 to 2100. The model consists of two sequential periods: the rest
period described by chilling requirement and the forcing period described by heating requirement.
Daily maximum and minimum temperature are used to calculate daily chill units until a pre-
determined chilling requirement for rest release is met. After the projected rest release date, daily
heat units (growing degree days) are accumulated until a pre-determined heating requirement for
flowering is achieved. Model calculations using daily temperature data at 18 synoptic stations during
1955-2004 were compared with the observed blooming dates and resulted in 3.9 days mean absolute
error, 5.1 days root mean squared error, and a correlation coefficient of 0.86. Considering that the
phenology observation has never been fully standardized in Korea, this result seems reasonable.
Gridded data sets of daily maximum and minimum temperature with a 270 m grid spacing were
prepared for the climatological years 1941-1970 and 1971-2000 from observations at 56 synoptic
stations by using a spatial interpolation scheme for correcting urban heat island effect as well as
elevation effect. A 25km-resolution temperature data set covering the Korean Peninsula, prepared by
the Meteorological Research Institute of Korea Meteorological Administration under the condition of
Inter-governmental Panel on Climate Change-Special Report on Emission Scenarios A2, was
converted to 270 m gridded data for the climatological years 2011-2040, 2041-2070 and 2071-2100.
The model was run by the gridded daily maximum and minimum temperature data sets, each
representing a climatological normal year for 1941-1970, 1971-2000, 2011-2040, 2041-2070, and 2071-
2100. According to the model calculation, the spatially averaged flowering date for the 1971-2000
normal is shorter than that for 1941-1970 by 5.2 days. Compared with the current normal (1971-
2000), flowering of Japanese cherry is expected to be earlier by 9, 21, and 29 days in the future
normal years 2011-2040, 2041-2070, and 2071-2100, respectively. Southern coastal areas might
experience springs with incomplete or even no Japanese cherry flowering caused by insufficient
chilling for breaking bud dormancy.

Key words : Dormancy, Flowering, Phenology, Japanese cherry, Global warming, Climate change, Urban
heat island, Data assimilation
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Fig. 1. Geographic locations of 18 synoptic weather stations
with the phenology observation routine in South Korea.
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Fig. 2. Comparison of the model calculated flowering dates
of Japanese cherry with the observed dates at 18 weather
stations during 1955-2004.
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Fig. 3. Geographic distribution of the projected mean flowering dates of Japanese cherry in South Korea for the climatological
normal years 1941-1970 (A), 1971-2000 (B), 2011-2040 (D), 2041-2070 (E), and 2071-2100 (F). Changes in flowering dates
between (A) and (B), (B) and (C), (B) and (D), and (B) and (E) are shown as panels (C), (G), (H), and (1), respectively.
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1008 321 20712100 Fdoll= HAR} 29Y0] &
25, o] wolli= NFAY 4l HES B F 3
E 9L MEgES FA0Z sk A g
1, 713 PESARANQ A sk Wb
FasiArt Bl AsEs E2 Badd st
7} g 7FsAde] B2 Aoz JSHrt

FrolZof AT MEY ke =R o] o]
ot CA IS BAG 71FA e 0] Ajte] o3t
AE7bHol &S AERt AL B A7t HEe| AL
dlgt & Rolvh. Ag71ee AFHG Fud v 2
Balng E3) Ag7iel Wt & A= Jiue
LUlMEe gz HEAEASZA Fo FolE
712ofol & Aoy, d&5¥ S & tgEerd 71¥
wgl A-gAek ol =A 7| Zlolct. 7Vl
= W 9 My, AL, olFlrlel, b, Bot
5 o] FF59 AEAE #EAET FHH0] o=
2, 35 715zl me} 9oz gep= st
A BE¥E FU3 HRol sl 7oA F37]
How AR AR, BEEFA 5 FE A
718l Tfo] E 3ol

nor

HAtel 2

o] = 2005 Agdigtn wrATd A B
2006 7PFAIR 7|7 N LAY (CATER 2006-4302) A
o 23] FHH A, 71 FAURIRE AT 7V
T VFATA, N ARARARE AFT 71V
7V RET, AR EAE AR =S £ A
Bl AelAR AT A7 AefRollA] 2Rk
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