Vol. 33, No. 1 (2023) pp. 49-59
htps://doi.org/10.14191/Atmos.2023.33.1.049
PISSN 1598-3560 eISSN 2288-3266

Atmosphere. Korean Meteorological Society I o 1 =2

71%’-%' =="-TA'| EH"_g%kO"kl Eé"g'%l-f _Tl_.?.E_ %E%Ijl_l_ %%F EH-‘_g%l‘ 7IIO=I'§OI
stdtT $tmlofl O|X|= Qg o7
E?;I_g_l” . olg_g_lﬂ* . 7'“—"!.‘12)
DAL AI T 53 el B AR R, 25 T S A 8 A 2 8

(B 20239 29 79, Y 2023 29 229, A B Y 2023 29 23Y)

A Study of the Blocking and Ridge over the Western North Pacific in Winter
and its Impact on Cold Surge on the Korean Peninsula
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Abstract Blocking refers to a class of weather phenomena appearing in the mid and high lati-
tudes, whose characteristics are blocked airflow of persistence. Frequently found over the
Pacific and Atlantic regions of the Northern Hemisphere, blocking affects severe weather in the
surrounding areas with different mechanisms depending on the type of blocking patterns. Along
with lots of studies about persistent weather extremes focusing on the specific types of block-
ing, a new categorization using Rossby wave breaking has emerged. This study aims to apply
this concept to the classification of blockings over the Pacific and examine how different wave
breakings specify the associated cold weather in the Korean peninsula. At the same time, we
investigate a strongly developing ridge around the Pacific by designing a new detection algo-
rithm, where a reversal method is modified to distinguish ridge-type blocking patterns. As result,
Kamchatka blocking (KB) and strong ridge over the Central Pacific are observed the most fre-
quently during 20 years (2001~2020) of the studied period, and anomalous low pressures with
cold air over the Korean Peninsula are accompanied by blocking events. When it considers the
Rossby wave breaking, cyclonic wave-breaking is dominant in KB, which generates low-pres-
sure anomalies over the Korean Peninsula. However, KB with anticyclone wave breaking
appears with the high-pressure anomalies over the Korean Peninsula and it generates the warm
temperature anomaly. Lastly, the low-pressure anomalies are also generated by the strong ridge
over the Central Pacific, which persists for approximately three days and give a significant
impact on cold surge on the Korean Peninsula.
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Fig. 1. (a) Global distribution of DJF mean Z500 (black) from 2001 to 2020, and its regional feature with GHGW (blue), and
GHGE (red) over (a) the northeast Atlantic and (c) the northeast Pacific. Contour interval is 60 m (black) and 1 m (blue, red).
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Fig. 2. Climatology of (a) blocking and (b) ridge frequency (in percentage of days) over the regions in DJF including the far
northeast Asia and the central Pacific detected by DVN and Ridge index in winter. The star marks indicate maximum frequency

points of KB and CPR respectively.
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Fig. 3. Composites of Z500 (top) and T2M (bottom) for KB(a, b) and CPR(c, d). Positive (negative) anomalies of Z500 (m) are
given in red (blue) contours, and those of T2M (K) are presented in shades with the same color. The black dots indicate the
values that exceed the 95% confidence level for T2M. Contour interval is 60 m (Z500) and 10 m (anomalies).
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Fig. 4. The same as in Fig. 3 except KBc (a, b) and KBa (c, d).

Table 1. Blocking events, duration, frequency over the Pacific, and averaged anomalies on the Korean Peninsula according to

blocking patterns.
Blocking characteristics Anomaly average.:d

Type over the Korean Peninsula

Number of events Duration (day) Frequency (%) 7500 (m) T2M (K)
KB 39 6.54 14.17 —-11.50 -0.33
KBc 30 6.53 10.88 -15.09 —0.58
KBa 9 6.56 3.28 0.45 0.50
CPR - - 12.33 -30.77 -1.33

KBag &3t 435 om KB’} RWBE 2 o}
2t 7] Fx32 xpo]E Ho|x, FxAHQ Wil
o HX|= Ggo] & W& e} RWB
2 5 JE 83 Ax9S 0l
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Table 12 E279] o] wie} shiwo] mx&=
Pl sl ARG 2 A& 717k} Zb2Ee] 7500 2
T2M9] ol=ga]E Yehdl Zolth ALA 2037 &
A5 KB A+ & 39742 %, RWBE &3 KBc
7} 307, KBa7t 97122 EFE o] KBe2 A$7F Al

T Atk A&717k9] 7 KBe9t KBa
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