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Atmospheric Circulation of Pacific-Japan (P]) and Typhoon-induced Extremes in
the Nakdong River Basin
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Abstract

The East Asia (EA) region including China, Taiwan, Japan, and Korea are especially vulnerable to hydro-
meterological extremes during the boreal summer (June-September). Therefore, this study pursued an
exploratory analysis to improve better understanding of the potential impacts of the PJ pattern on WNP Tropical
cyclone (TC) activity and TC-affected extremes based on the Korean Nakdong River Basin. The results show
that during the positive PJ years, the large-scale atmospheric environments tend more favorable for the TC
activity than those in the negative PJ years. KP-influenced TCs during the positive (negative) PJ years are
likely to occur more southwestward (northeastward), recurve at more northwestward (northeastward) locations,
and indicate increase (decrease) in frequency over Korea and Japan. Consequently, TCs making landfall are
more exhibited over the southeastern portions of South Korea during the positive PJ years.
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Fig. 1. Normalized PJ (Pacific-Japan) Index from 1966 to 2007

$454% H125% 20129 12J]

1311



N
2
o
N
it
2
jata)
2‘1_'4
ol\
N
ol
rlr

\
ES

[
s
e
4>

o,
oo
o

Mo X
o

=
Wik 54, £ 7o) thfeiel SEARGE
o4 FEVFA R o5 tE T 9L 7}
ol W gl Aol Latvl, el i Ak f

o2 od Ko

o] tKKim and Jain, 2011). 3}7] e}l ©]3 )3}
WA Asgol olo] UlF olalE #E FoFu
Az S5 frole) BEd oF A FRE Folw

= hsfetaratahs Al2El A FAkeh Aol &

yo o & o
o x

o B

UEe BEL Ak
3

A, B Ee ddoxl & LYHIE

A

U5 Fig. 2© SATEE G A ollA 24k 5o &
(1)€] PJ 713t (-)€] PJ 71RF “&<ke] AA e F2t &
o] Aas AT EF2] 29X (genesis position)
o] zpolE HoJFal itk B AfoAE HIF2 HAY
Z|(genesis position) & £43}7] 9l3te] oW AR A
X 3 (bivariate empirical distribution functions)& A+
43511.2H, Lower quartile level ¥} Median level 12|31
Upper quartile level?] 3714 S14 Fej2 Td3S
U Fig. 2av= SATEE A oA @Ak x4 el
gk B A e, o+ PJet 2(-)9] PJ 713t mE

AT

L i
/ ® Posithve PJ years {(n=137)
B & Megative PJ years (n=124)
.'I[-l'l'. » Al years (n=708)

50N

30N

10N

100E 120E 140E 160E 180
(a) TCs in western North Pacific

B2 HAQIH ] Apel7t AL §lE o ® YERIT
gtE wHfls T EENS o R
A% Ay} 9] PJ 7173 ()] P 7|t ® &
S B2 WA 7E FAgE 2po]E Kol rk
(Fig. 2b). Shtxe] Jekg m| X BT 5 X =
2 2] 7 &) (Philippine Sea)2] H-5Z0) TA57F Yx]6hH,
53] ()¢ PJ Al71el= T4l Bt X7 1425°E,
16.8°NojiL K(+)e] PJ AlZlele S4le] 3t fIX|7F
139.2°E, 16.0°N=Z Yepdt}, waba] S(-)2] PJ Al7]ddl&
(2] PJ Al7] vlste] 2] wAle] B} H5Eo R
asto] AL eS0T = Qlrh

U Fig. 304+ A2 v 5+ 7F4] PJ 9iE Ae]¢] &)
& TAN E(frequency) ] 2HolE B ok #A 1966~
2007A7hA] 426 FRte] S Apmol wEd, 70671] EE
o] o3& (June-Septermber) 713t &0l S EH G =<
of| A s TE wid 168719] B0l EATE S A Aol
A skl om BA ek Aol A Al BlE A
Wl =of| o3k M5 A152(CV; coefficient of variation)t= 0.24
23X &F Aoz YERTh o] F 208712 ElFo] 42
W 5t st =Rl sl 120~138°E, 32~40°N
A9 FHste] SelvEtel ks i HTh wmEbA whd
5071¢] BiFo] FEATElE A oA WA E o] St A
Aol FaFE M| glom, St x| Aol JEks nX]| 1
U= HFo] AT
M A el
Al VERSTE. SA 38 A o A
()2l PJ 713E s<tol] whAgh Bl Fo] WA S| G A 7]

/'F _I‘PTjsuwa. F"-J-)lea.rs {n=44)
.tﬂ “:.,T & Megative PJ years (n=30)
= | -,; x Al!ysaqs (n=T0E} L SUN
— 30N
St — 10N
s

100E 120E 140E 160E 180
(b) TCs passed through the Korean domain

Fig. 2. Tropical Cyclone Genesis During the June-September Period. (a) TC Genesis Position in Western

North Pacific. (b) TC Genesis Position Passed through the Restricted Domain (120°E-138°E, 32°N-40°N).

The Joint Distribution of TC Genesis Position are Shown Corresponding to the Positive PJ Years (blue)
and Negative PJ Years (red) in Observations, Respectively
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Fig. 3. TC Frequency for Two PJ Phases. (a) TC Frequency in the Positive PJ Years. (b) TC Frequency
in the Negative PJ Years. Dotted Line is a Climatological Mean of TC Frequency in Each Region
(Korean domain: 5.0/year)
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Fig. 4. Map of TC Tracks for the PJ Years. (a) TC Tracks in Positive PJ Years. (b) TC Tracks in Negative

PJ Years. For Each Case, TC Intensity Based on Maximum Wind Speed (MWS) is Shown as Colored Lines:

Red (MWS > 64kt), Blue (34kt < MWS < 64kt).The Black Circles Indicate Locations of TC Genesis. All TC
Tracks Shown Here Pass through the Restricted Korean Domain (120°E-138°E, 32°N-40°N)
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