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Abstract

The purpose of this study is to summarize the tropical cyclone (TC) activity of 2008 over the western North Pacific including
the verification of the official track and intensity forecast errors of these TCs. The TC activity - frequency, Normalized Typhoon
Activity (NTA), and life span - was lower than 58-year (1951-2008) average. 22 tropical cyclones of tropical storm (TS)
intensity or higher formed in the western North Pacific and the South China Sea in 2008. The total number is less than 58-year
average frequency of 26.4. Out of 22 tropical cyclones, 11 TCs reached typhoon (TY) intensity, while the rest 11 TCs only
reached severe tropical storm (STS) and tropical storm (TS) intensity - six STS and five TS storms. One typhoon KALMAEGI
(0807) among them affected the Korea peninsula. However, no significant impact - casualty or property damage - was reported.
On average of 22 TCs in 2008, the Korea Meteorological Administration (KMA) official track forecast error for 48 hours
was 229 km. There was a big challenge for individual cyclones such as 0806 FENGSHEN and 0817 HIGOS presenting sig-
nificant forecast error, with both intricate tracks and irregular moving speed. The tropical cyclone season in 2008 began
in April with the formation of NEOGURI (0801). In May, four TCs formed in the western North Pacific in response to enhanced
convective activity. On the other hand, the TC activity was very weak from June to August. It is found that the unusual anti-cy-
clonic circulation in the lower level and weak convection near the Philippines are dominant during summertime. The con-
vection and atmospheric circulation in the western North Pacific contributed unfavorable condition for TC activity in the
2008 summertime. The 2008 TC activity has continued the below normal state since mid 1990s which is apparent the decadal
variability in TC activity.

Key words: tropical cyclone activity, track forecast error, El Nifio-Southern Oscillation (ENSO), decadal variability

1.NE A7 oF 26~27707F EAstaL f-Euetels
23717} S ok HETSE 72 6990 A5

A AANA wid 8072l AefAy]gte] ARt Aok B3 L AR e ArhdA 5 2= 714
. I FoME EAHEGIA BFor Bele 9 BN JEEAEoR FUHAQ wEE fEsE
gttt A& 49, 20029 2] “FAP2} 2003d & “ufjn]”
£ Seluele] ARste] 71242 oS 290t (7]
*Corresponding Author: H. Joe Kwon, Department of Atmospheric 33, 2005). 2006 dll= 3709] EjFo] Holo] L2t
Sciences/Typhoon Research Center, Kongju National University, atol] AFR - Haste] AubAMLS ST, 12

Kongju, Chungnam, 314-701 Republic of Korea .Phone: U=
+82-2-41-850-8527, fax: +82-2-41-856-8527 I AFeol A grist wsi7h ST (R

E-mail: hjkwon@kongju.ac.kr A 5, 2007). 0|9} Zro] gL o7 ukeky 1 Bt

(© Korean Meteorological Society, 2009 183



184

A ZHo A F23t Y2 E AR Et.

2008\dofl= BTt BiFS] BT AL, &
guzte] FEste] FdFE = HE= /7] el
Ao wlsto] FrijH oz o tiet Tiol A
o} A5k 2008 ol S-S EAE7H A AE o,
FAZ EAGSE, T F7I HE 54 Tl &
g Fa3t R 7] EAS0] ok

7174782 v d 1 sl 2AE BfF 5 o 2 Agt
Tof thiste] AQ2AS AAste I S o535 |
FoE 712 Am2 ZEIal vk 2 =2oA=
2008 YT BiF-o] T 713478 BiEolE A
g 245 AABHATE 240l EdA7| Sy
DT o] e EiA S di7| e B 3]
EA 43519, 33 ell= 20084 32 EA 7 7
2B o3} 47oll= AES gttt
2.2008'3 AOiNYY Oidia N oYY S

5o A, 2, o] Fell 2 ¢S F= @AY
o] ti7|diet 9 o] EAof| tiste] ot it
o] Aol A= 2008\ Eeh o] Aol st 714478 &
2 (http://www.kma.go kr)Q} & 7|44 A& (Japan

Meteorological Agency, 2008)E 454t}

Table 1. SST, SSTA, and SOI in 2008

2008 BjE EX

2.1 Y-S (El Nifio-Southern Oscillation,
ENSO)

A3 ZHAJE1S (NINO 3, 4°N-4°S, 150°W~90°W)2]
B2 X} (Sea surface temperature anomaly, SSTA)
20074 38RE BAZ Hode. 1 F (EA
AEEHUAL, 1290 -1.7 TE gy @4o]
2 ik T3 570 o] FH et SSTAE 2007
4955 20083 49717 6704 o) A&3A -0.5 T
£ zAsto] Sy @4 71 WSS (Table 1).
I % 2y @A ofglE o] 200849 ol FREA
o} YHIRIEA]4= (Southern Oscillation Index, SOI)=
B o] Els]E (Tahiti)ol X e AEF Uejol o
thel (Darwin)®] 7|22 Wl gre] WABA= Hofat
2 qlom, (HEARL H9e o Y] 71 AR} 2
PR el o] ke At (2R kAol s, ()BA
o 4 Folgo) oFet Alel (e Ae)olck 20079
3YRE HI7HA] SSTALE SOI X0 2Jshd 2007
W B4 20089 E7HA] ey delzh A& E ik

22 NN QIRYTA FONOI 2£ETF

| 2 2192t (Table 2), ARHFE (Madden-
Julian Oscillation, MJO)£] &% (Table 3)3} Edj#]7]

2008
Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec.

NINO3SSTA(C) 242 250 265 27.1 270 265 261 256 251 248 249 246

SSTA (C) .14 -13 06 -03 00 01 05 06 02 -01 -01 -05

gzzfggﬁ‘?%“)mg 14 -1 08 -05 01 0l 02 02 02 02

SOl 14 18 13 06 -02 05 02 10 12 16 15 16

Table 2. Convective activity in the tropical ocean in 2008. PH, MC, and DL represent Philippine, Maritime Continent, and

Date Line, respectively.

2008
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

OLR-PH (20°N~10°N,

DO 140°E) 07 15 12 09 26 -06 03 -06 12 -06 01 08

OLR-MC (5°N~5°S,

O 135°E) 00 15 10 09 07 04 07 12 08 07 09 Il

OLR-DL (°N~5°S, ¢ 17 18 .16 -1 -07 -09 -07 -03 -1 -09 -15

170°E~170°W)
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Table 3. The equatorial zonal wind index in 2008. IN, CP, and WP mean Indonesia, Central Pacific, and Western Pacific

respectively.

2008

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
5&%’;%&?4 B 05 10 19 04 09 01 14 10 27 -0 -10 -3
11J8200N01-§;%N~5 o937 16 17 11 13 12 05 09 02 15 20
?g‘(fo‘jgﬁsgi;§~5°s’ LI -6 -16 -18 -12 -15 -16 -14 -09 -13 -18 -13
?f@%fj gg}f 44 a4 07 07 08 07 05 07 09 04 -1 -1
USSO-EPG'N-5'S. 92 10 06 12 14 04 12 24 06 14 10 00

130°W~100°W)

Qre] Bl thato] Yepeict. Eat Table 40] 5
oAlol og B 2] thatel Halstaict.

Table 20 Lehil ti8HE X2 2japgot AL
(Outgoing Longwave Radiation, OLR)o]| A =43t AF
e WoeE dudiREse AE=H AMHO
(D2 AFEFo] FdHEt gon g 7eEo] B4
Hrh 2HgES on|stal it & ()32 B X} o+
gFo] UsHA| d3S udtth REF Aee
I (20°N~10°N, 110°E~140°E), s{¥chE(Maritime
continent, 5°N~5°S, 110°E~135°E) 18|11 dxH7
X (5°N~5°S, 170°E~170°W)2] 37} Xgo =z U3l
t}. 370 Rl A X HF#eE 20080 H=H OLREHT:
B Ateld] HAR tiREF Aoks gt
Table 32} AAMZF X 5= 4§ MIO A5
T 5X4EX]4> (zonal wind index)2tal E2]7| % Stk
0] A= A2 92 A2 (Walker Circulation) 7} oFe
st A Fo|th. (HF2 AFHAL (S 533
A= ojulgtth. MJO A 4= 271 S3 57 X 9oz
Bk Qm=yjAJof H29] 200 hPa (U200-IN, 5°N~
5°S, 80°E~100°E), =e|H ok E2L2] 200 hPa (U200-
CP, 5°N~5°S, 180~125°W), AJej3HF FZ 850 hPa
(U850~WP, 5°N~5°S, 160°E~175°W), e HoF F L
850 hPa (U850-CP, 5°N~5°S, 170°W~135°W), S&j

A 3]
T 1

Table 4. The Asian summer monsoon index in 2008

SHOF HL7L 850 hPa (USS0-EP, 5°N~5°S, 130°W~ 100°W)
2 Z¥7} FEET) Table 404 ofA|oHR G| 4=0] A
(HFZ oMXJotEzo] FEghs oumstaL, (2 &
M) R8-S oJulaith. o] 4k 35N-5S, 60°E~
50°E x| oA 3} 200813 OLR HAS A3}
AlArstct.

4d 9] 72 BATA AZ=Y A oRRE
oA EtstRaL, 28 WAdRtollA| Alo]EE NARGIS7k
HHAste] SR E dS=sfjolAs 15Y0f Al
% BF “H-2] (NEOGURD)"7H A5}t 34, A
79 SEHHYG A=A i st

59 HBFENG Y FEES 5=l 2
g9 FZ7HA sk, 53] L FE oA
- G o] sjAdoll A BiFol 471 WA ste 5
4 oAM= HaL 7150l B3 &% j{Rgs
ool JI=Rpo|ut vhEo A d2jd 55 7Rl =
BE3} 8| wske] 24714 (monsoon trough)o| Bt
EEig

64 G R sHT= = 2k
A= FA R} A Foll A= o Estglont, =
Ao} ol A Fejd R27kR] = oFeE Yok diF
H 5159 &2 =vAof Hiof A Bajd B7t
A A7) AL FREHRAL, B s O

=2 -
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g
ol =t

2008
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
activity - - - - 1.3 0.0 05 -1.0 07 -03 - -
Northward shift - - - - 0.5 03 -02 05 08 -1.6 - -
Westward shift - - - - -2.8 1.1 0.3 02 -1.7 0.1 - -
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3. 2008 HFY EW
el

3.1 20089 §iF UF EW

EAEE N B2 58 B (19514d~2008
) Bt 26.4717F A, o] FollA 2~3707F -t
of g3 Zrh. 2 2008 ofl= 22719 i Fo]
Ayste] FaxT A A TAYSHATH (Table 5). A 7]
U2 Hdf F&ol ot 45502 ERstetl, TD
(Tropical Depression: 17 m/s T|h), TS (Tropical Storm:
17~24 m/s), STS (Severe Tropical Storm: 25~32 m/s),
TY (Typhoon: 33 m/s ©]A)7} 1A o]t} 2008 o) 2t
Ast 2271 H1= = 11707} TY, 6717} STS, 57§7F TS

I Monthly 2008
5 +—| mEEE Monthly Cli.
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Fig. 1. The monthly distribution of typhoon number of 2008 (M) and climatology (H).
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Table 5. List of tropical cyclones which attained TS intensity or higher in 2008.
Tropical cyclone F orma?ﬁ);lt (ISHT; ~ szr]?;glit(i)?) (KST) Min. Igztsiulrzs\/llixﬁ'wind,
hPa m/s Date Lat. Lon.

0801 NEOGURI 1(51 égfﬁ%g? - 2(%15’?1(;3;%()) TY 960 40 17 Apr. 15:00 159 112.0
0802 RAMMASUN S(y;ylgi:g()) ~ 1(33 11\?1392:2()) TY 915 55 10May21:00 168 132.0
0803  MATMO 1122%? 12216:%); g 6%?—‘{;’3 :50)0 STS 992 25 16May 15:00 25.3 132.8
0804 HALONG 1(61242%1157% - 2((3’ lNéayl i;so)o STS 975 30 17May 15:00 159 119.2
0805  NAKRI 2& %ayl ;;2)0 N(ézj.‘g}'lfzgg TY 930 50 29May21:00 162 135.5
0806 FENGSHEN 19(9{‘;""1%90‘2()’ - (22532“1' 1135. 2)0 TY 945 45 21Jun. 09:00 11.9 1227
0807 KALMAEGI 1(? ;‘;1 1121"3:?9())N g 6{‘;1" 1()1395%(; TY 970 35 17Jul15:00 23.2 1223
0808 FUNG-WONG (225121,1'113%:2? ~ 2{’2;‘.121" %%703) TY 960 40 27Jul.21:00 22.7 123.1
0809 KAMMURI fz‘a‘é%'lgzigg’ - 8(3*1‘.1_,%; ?3 ;9% STS 975 25 6Aug 09:00 209 1139
0810 PHANFONE 1(23?)1.1% 115555?90; Ll; l‘f“;fgl' 6145.:5(;0 STS 996 25 11 Aug 03:00 35.0 160.3
0811 VONGFONG 1123‘3%%'11355%(; ~ l(i fﬁgi o ’50)0 STS 990 25 16Aug 15:00 33.7 143.0
0812 NURI 1%1122%'10335:'01(; - Zéﬁigi 1029. f)o TY 955 40 19 Aug 15:00 17.6 125.5
0813  SINLAKU 9(1566.’17’; (1’3:5?;’; 2 (132?&' 10592:92?) TY 935 50 10Sep.21:00 20.6 1243
0814  HAGUPIT 1(912%1“”'12312:%(; ~ %gzsglf‘lgzig? TY 935 45 24Sep.03:00 21.1 1125
0815  JANGMI %?;g,pi gég)o ~ (12(9).?,' 10396%’) TY 905 60 27Sep.21:00 21.3 1244
0816 MEKKHALA 2(91233' 10191:88 - 3((1)88.8?'13;29 TS 990 23 30 Sep.03:00 17.2 108.0
0817  HIGOS (2lg)§t ﬁ%g(; ~ 3(1%"; 1151:()98) TS 996 18 20ct.09:00 153 1163
0818 BAVI 1(3 ggf'l gig‘; ~ 2(‘)32?8?'1251‘;% TS 992 23 200ct 03:00 30.4 150.3
0819  MAYSAK ZII;I°7V 11157:2(; - 9(11\2?;”‘ fllégo) STS 985 25 8Nov.21:00 17.0 115.1
0820  HAISHEN 1‘(521;12' 1(235%0) - 1(; llflivi ééfg)o TS 1004 20 16Nov.09:00 262 150.8
0821  NOUL 1?1181.0{. 12113:2‘0) - I(Z IITIQO’Vi 371.:90)0 TS 994 20 17Nov.09:00 11.3 111.0
0822  DOLPHIN 13 Dec. 03:00 ~ 18 Dec. 21:00 TY 970 35 15Dec.21:00 149 130.4

(14.0, 138.1)

(23.4,140.5)
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S°Iitt Table 5= Regional Specialized Meteorological
Center (RSMC Tokyo)2] & A2 (best track) A=
5 2712 yarach

59 (Fe)el 470 (1) el wastel Bt
okt 22y A5 (6,7, 89)3} 10l HEE
o} g gl AUtk 9doll= BAd 22 5771 Iy st
Tt (Fig. 1). 2312 23k B2 155 “Ru] JANGMD)”
Z 94 27 21A]of SAFA7IY2 905 hPad} Zoh
TEHLZ 60 m/sE 7| F5IAT (Table 5). HE B FAE
712 B9, 5ol Bd 9| of 2ullz A%, 64
= B} HlSSHgeh vhEe] 7~1142 FdH) g

%3z, 53] 84, 10€7} 1192 B 9] 50% o]3t= %
Utk (Fig. 2). 597} 8Yofl= 2= FU3HA 4707F &
At oLt AEAIZEE 59l At 5ol AYE

B3 I AISAIES 93.8 Aol ont, 8U2 61.5
Ao 2 A A& = AL oFt Sl it
Fig. 30] 2008\d ]l YT -2 "B A, 55

2 BARE R, 28RS YU B2 22
o 52 s eolM Al ol s 1y B
ofl 8.37§7F TAYFE 20°N, 140°E At A& o 174
gF sk gITh HlaA 9=l 30°N FZoflA] HA
T EEE 4707 AATE B Fe 2B oA AR
oFgl, e 2UA7IYe R HAE AEEE 274
2 2Rdch "#3olA 2tiA7Ider Hd g &
@2 A4 5 (2008)0] mEk 2Bk 2008E
AR 2271 S FollA 12707F S AYFE ot
HAAL 10707} LA 7| G2 HAE o AEEH .
A20% E}E skolal (HAISHEN)Z: MHEQ 54

30°NOA GAfAYRR oFFte]o] 2EHUT (Fig.
3). HTY A=/ B2EF, ALY, 4%, B3
a8a 7jeE B 4 ok (3RS 5, 20006). ©l&
< 2001-2004 0] LAY e Foll st £EF oF
40%, AT oF 22%, FF oF 12%, 718k &F 26%=
EF5F3TE 2008 o] AT 2270 B FollA BE
L 370 (133, 155, 223), AXFL 87 (6%, 83,
9%, 123, 143, 163, 173, 213), AL 570 (3
3,4%,5%, 118, 20%), 543 574 (1%, 2%, 7%,
103, 183), 7|8k 17) (193)2 BxFo| 49 HHF
(2001-2004d)e]] ] aste 2 A LAY

QoA A% AAE =SS = (TS, NTA,
A&717he BdET sdole &y, 54,
53] 8ofl= EskA] Qighr. o]} o] ujAA <l
(unusual) #AZBA] (seasonality)?] ©]-G-& 27| 9Jslo]
oo} 72 ¥ d7|diegd-s £45 A o™
W FEFY 24 Al AFEaHEAL (Outgoing
Longwave Radiation, OLR)S AR5}, National Centers
for Environmental Prediction-National Center for
Atmospheric Research (NCEP-NCAR) &4 =7
£ ol&sty tridieddS E45AT 71A= S
Hi} 84 O] ol & A5t

Qo] Bdro st A2 P AheR
A, BurelA) ghe e WA= Uehhoith (Fig
49} 5). 599] thFee-2 B B PHHE~30°N
120~150°E)oflA] &AL, 1 =geoll A A=
Aok (Fig. 4). 23 7ol d-sste] A 7
= iAol A= EiS-ol 47071 st 1951 o] % 2

800
I Life span 2008
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S
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o
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Fig. 2. Same as Fig. 1, except for life span.
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Fig. 3. Tracks of tropical cyclones which attained TS intensity or higher in 2008.

OLR anomaly (May 2008)
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Fig. 4. OLR anomaly distribution in May 2008. The unit is Wm™. Zero contours are suppressed.
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Fig. 5. Same as Fig. 4, except for Aug. 2008.

3 7|15tk ey 8doll= daju 2 sfiidolAl

FEe2 B oL, A= dEiBgolA=
733}H=| St} (Fig. 5). o|9f Z2-2 7432 Table 2914 54
o] |9 sl tiFEF A7t +2.6 0]3L 849
-0.6 o A3} LAt

5159 g £49517] 28k 850 hPa A%+
S BAE Ueholth. 18eA A1 B 2
P AAoE FA|, WU HAE HALE YE
Wlch 5Yoll= Fajd B afidoll 271948 < ¥
A7} =818l (Fig. 6) 8¥oll= 22 A Fof 71944
<2t HAZL 36Tt (Fig. 7). o] gt 7]
HAZ}= 6ol A3 Uehd F 7-8E Ul A&EEHI S
), 71 7= 8ol AlY Al 99 o]Fof= oFs
A (2™ A=h.

g diFgs 7ty 249E S8 29,
7158 02 giFo| AlY wWol sl dejd 2
gl de] thFgso] 5Yol= Fa ot 2 (active), 8
o= ZrESHA] A8ttt (inactive). ERL, 515-ollA= 849
1719 Ao T35t ol 2Et hREEsig <
SRS gl Fo] Wsl| ofete- 24 (unfavorable condition)
< AlFsIGT ol AL ZEjd F aidellA HdE

3719Je] ske] Hzkeo] Walo] AHYY Ao
g

32 HEVUZE YL

2008 A o]l S AA 227 ol thate] FH= 7]
A (KMA), RSMC Tokyo, 181 1| $-FEjE7
HAIE (Joint Typhoon Warning Center, JTWC)oJ| A
W33 24, 48, T2AF A2 o HlwstTt (Fig.
8). LR FEete] sexf= X2 AE ofu|jitt. o
£ 59, Fig. 8a9] 24 hours (129)2 3= 7144 2] 24
AIZF A2 227F 129 kmS &fm|gtct. 227 AT H]
Fol et Bt W2 EAYSGE==RSMC Tokyo7} 3
A o7l FolA 71 Feakac

4SAIZE R 2RO 37) 718 BE R e} 7t
Y HF2 62 PA(FENGSHEN)o| 1L, 5= HA)
L 175 §E 8 1A (HIGOS)Gtt (Fig. 8). 63 BfE
FAo| 71} F LA Bl olf+= = fZo|t}. o]
32 649 19¢ 09A]o] 29 npde} FHEE oF
1250 km F-2 Aol A A3t 69 26 034] &5
& oF 170 km F 404 2ot 2 &
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Fig. 6. Streamfunction anomaly distribution in May 2008. The unit is 10°m’s™. Zero contours are suppressed.
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Fig. 8. The comparisons of typhoon track error distance for (a) KMA, (b) RSMC Tokyo and (c) JTWC in 2008.
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Fig. 9. The comparisons of the 48 hours forecasted typhoon track error distance for KMA(@), RSMC Tokyo(A) and JTWC

(+) from 2001 to 2008.
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Fig. 10. The distribution of daily rainfall on 19 Jul. in 2008.
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Fig. 11a. The long term variations of typhoon number from 1951 to 2008. The bars indicate number of annual (') typhoons
for year of much () than normal and year of less () than normal. And the thick solid line means five years moving average

of typhoon number.
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Fig. 11b. Same as Fig. 11a, except for NTA.
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Fig. 11c. Same as Fig. 11a, except for life span.
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Fig. 12. The time series of five days moving averaged rainfall for 11 observational stations from 1 Jun. to 30 Sep. 2008.
The lines indicate normal values (dotted line) from 1954 to 2008 and observation values (solid line) in 2008. The thick solid
lines denote the periods of heavy rainfall. The first days of Changma are 14 Jun. at Jeju Island and 17 Jun. at the southern
and middle area. The retreat days of Changma are 4 Jul. at Jeju Island and 26 Jul. the southern and middle part of Korean

peninsula.
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Table 6. The period of Changma onset and retreat day in 2008 and climatology.
Area Onset of Changma Retreat of Changma
2008 Climatology 2008 Climatology
Jeju Island 14 Jun. 19 Jun. 4 Jul. 20~21 Jul.
Southern area 17 Jun. 22~23 Jun. 26 Jul. 22~23 Jul.
Middle area 17 Jun. 23~24 Jun. 26 Jul. 23~24 Jul.
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