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Abstract The long-term trend of surface wind speed in Korea is estimated by correcting wind
measurements at 29 KMA weather stations from 1985 to 2019 with physical and statistical
homogenization. The anemometer height changes at each station are first adjusted by applying
physical homogenization using the power-law wind profile. The statistical homogenization is then
applied to the adjusted data. A standard normal homogeneity test (SNHT) is particularly utilized.
Approximately 40% of inhomogeneities detected by the SNHT match with the sea-level-height
change of each station, indicating that an SNHT is an effective technique for reconciling data
inhomogeneity. The long-term trends are compared with homogenized data. Statistically signifi-
cant negative trends are observed along the coast, while insignificant trends are dominant inland.

The mean trend, averaged over all stations, is —0.03 +£0.07 m s decade™.

This insignificant

trend is due to a trend change across 2001. A decreasing trend of —0.10 m s™ decade™ reverses to

an increasing trend of 0.03 m s™ decade”

! from 2001. This trend change is consistent with mid-

latitude wind change in the Northern hemisphere, indicating that the long-term trend of surface
wind speed in Korea is partly determined by large-scale atmospheric circulation.
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Fig. 1. Flow-chart of the homogenization including physical homogenization (in blue) and statistical homogenization (in sky

blue) in the Climatol package (Guijarro, 2018).
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Correlation coefficients between PTS and RTS
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[ RTS: reanalysis data
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Fig. 2. Relative frequency of the Pearson’s correlation
coefficients between the physically homogenized time series
(PTS) and its neighboring reference data (RTS) from station
data (sky blue area) and ERAS5 reanalysis data (black solid
line).
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Fig. 3. Time series of (a) annual-mean surface wind speed of original data (OTS; black solid line), physically homogenized data
(PTS; blue solid line), and physically and statistically homogenized data (PSTS; sky blue dashed line) at Ganghwa (201) station
and its neighboring reference data (RTS; yellow line). (b) The corresponding ¢ statistics of the SNHT on monthly time scale.
The grey dashed line denotes the threshold value for the break-point detection.
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Fig. 4. Linear trend of annual-mean surface wind speed from original (OTS; black), physically homogenized (PTS; blue), and
physically and statistically homogenized data (PSTS; sky blue) at each station, with station number denoted at the tip of each
bar. The filled bar represents the statistically significant trend at the 95% confidence level based on Student’s #-test. The average

value of all 29 stations is shown in the left panel.
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" Annual-mean surface wind speed trend

39° % \ 0.1
& ,‘v_/
- L 0.05
38°N A ﬂ
@ =1
~ T8 zo 105
&2 198 4202 \ o
5 9D 19 - 0.0
37°N 130
é&g\h‘ 212
232
%5 31 136 -
,% 0.05 7,
g I Vass g
2 e 238 279 . g
£ 36°N 140 281 138 °
[ -
5 v/ :
. 244 AZMZBS 152 0.1 2
Aoso zasr/
35°N - . Tse
4 >
B ‘fg% {165 Zsﬁ'g}‘* X 0.15
N ® J
@ Cd
& o °
34°N Woagk'N o3
Q < L
: . . . Vi NI
123.0°E 124.5°E 126.0°E 127.5°E 129.0°E 130.5°E 132.0°E
Latitude

Fig. 5. Linear trend of the physically and statistically homogenized (PSTS) surface wind speed for the period of 1985~2019.
The warm-colored upward and cold-colored downward triangles denote the positive and negative trends, respectively. The
black solid boundary represents the statistically significant trend at the 95% confidence level based on Student’s #-test.

A} F4e) A7) FAle XEd BExd uet A
Aoz & apolE BY F Uth(MeVicar et al, 2012).
Figure 5% 7t #54E9 A4 £XE Yehdth
Figure 5914 & & 310, A F59 47 FA171
W& AYellre A=A Ftar, it 22 A
ZH(284), AFH (289X = frelvlst S7F FA7F &<l
=t v, sfetel] f1A]shes -t A A 7
7% A9E At AR Foug g F
AE Hole 5L 1o ol FtF A HolA F49]
A FA7E 9 TRt AddT Aol A
TH(Seo et al., 2018).

SbE R} F&o] Hsht BAIF SR fov| A
B EOE olfe 7] FAll 543 Hsrt A
317] W&o th(Fig. 6). 71&7] HalE 12 A3
AEA 7IHe Hested &84 9 A9 2 &
A FLE(PSTS; ska)el 7] F+41 Wsks 4%
Az, 200100 95% A =FFolA Felugh A4 ¥
371 gel= ek 200183 ©1A 74 —0.10m s decade™
o] A FAE Ho|trt o]F 7|7blE 0.03m s
decade'¢] 71 FHE BT ol& AAT A F
Zro] 2000 Th o] 7HA] freju]siAl A= FAIE
Ho|thrb 2 thA] 3| &3k ks Adeddrel o

-

Annual-mean surface wind speed, station-averaged
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Fig. 6. Time series of annual-mean surface wind speed from
original (OTS; black), and physically and statistically homo-
genized (PSTS; sky blue) data averaged over all 29 stations.
The sky-blue line represents the linear trends of the PSTS for
the two sub-periods across the trend-changing point (grey
dashed vertical line in 2001) with 95% confidence interval
(black line in the x axis).
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