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Analysis on the Forecast Deviation of Typhoon Kujira (1508)
in Track and Rainfall Distribution

ZHENG Yan'? CHENG Shouchang' CAI Qinbo' REN Fumin®
1 Hainan Meteorological Observatory, Haikou 570203

2 State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081

Abstract; In contrast to the observation, there was an obvious deviation in tack and rainfall distributions in
operational Typhoon Kujira (1508) forecasting in Hainan. It brought a great challenge to the operational
typhoon warning service in Hainan. In this paper., the reasons of the track and rainfall forecast deviations
for Typhoon Kujira are investigated by using conventional observation data, FY-2G satellite data and EC-
MWF ERA-interim reanalysis data (0. 25° X 0. 25°) and operational deterministic model products. Mean-
while, the reason of the reverse rainfall distributions, which was caused by two groups of tropical cyclones
in summer with the similar tracks to Typhoon Kujira, is analyzed. The results show that (1) the larger de-
viation in operational positioning of Typhoon Kujira for its weak intensity, and a weaker and more east-
ward-located subtropical high predicted by ECWMEF are the main reasons for the failure of Typhoon Kuji-

ra’s track and landing point forecastings. (2) An enhanced subtropical westerly jet and upper-level north-
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easterly over South China Sea are well forecasted by ECMWEF. However their roles in typhonic unsymmet-
rical structure via strong vertical shear are neglected, thus leading to the forecast deviation of Typhoon
Kujira (1508) in track and rainfall distributions. (3) The evolution of the subtropical westerly jet and up-
per tropospheric westerly trough should be paid more attention in operational typhoon track and rainfall
forecastings. When the subtropical westerly jet intensifies and moves southeastward, the vertical wind
shear becomes greater accompanying the accelerating of upper-level northeasterly near the typhonic center.
Severe convection tends to develop in the south side of the typhoon, which facilitates a westward-moving of
typhoon with heavy rainfall occurring at the left side of its track. However when the westerly trough
moves southeastward in the vicinity to the typhoon circulation, the vertical wind shear near the typhonic
center weakens significantly. At this time, the convection tends to develop in the north side of typhoon,
which leads to a northward-moving of typhoon with heavy rainfall occurring at the right side of its track.

Key words: Typhoon Kujira, forecast deviation, subtropical westerly jet, upper tropospheric westerly

trough, asymmetric structure

5 &

FERHF S (AR & X T RD B fidi 4, B
AT G (9 = R PR OR & KU AR 58 A8 Lo B 2R A8 DA I
Bkl R K B4R (WMO, 2014), H kS 4 4 %
PP AR B AR & KU T2 Bl iR 25 /N F A Pr 28 48 #%
7 (R B AR, 2013) 1 8 A2 B N E 2 IAE ™
T 1 U 5 KU A% 2 T4 152 22 R F P A6 RS (4
BRARAE,2012)  JEAEOR . BEE BUE AR B A S
T4 2 42 1 5 38 e it B HL AR & Rl 55 T4 P 1
R T 3 & KU A2 TR AKCE 159 31 S 25 46 i P
55,2010 8015145 ,2012) , B NS EHTES KB
W7 TE PRI R . R S R 5%
23 AR S TR ER &R GE AR HAE T FE G % i A
T 2,2016; 25 3245, 2007 ; 3k D bR 2, 2006) s W&
DAHH B AR 38 5 s oK 95 i ik e Bt — A B
WY AR F 0] LG & AR i P K (W et al, 20105
A AF . 2016) s B2 W ¥5 X 5 & RUE X FR 45 44 % D)
A R g F el /N T, 2015) , S RETRE S AR
AR B HRGR B AE A SRREAT OC . EE X B KR EE
B AR TR K S5 = K BF 2= 0] 8, &5 UG B2 b 55 4 iR
26 R IBAE P SR KA B 8 (RS
W5, 2015) , 3 1 15 AU 428 R A 7K 00 i 1) o A 258
B B G ROl 55 TR G G

2015 48 b2 4F i R I p 70 A0 04 S U I e X
BARES Hh =i R E s E, 1508 5 H
A B R 22 I, — 4 T K PR E K =AY R B R R
Z5H 28. 4% .38 5 T NARIK Z 52 W AR AVE W) 3% 21
Bk 2 HZm (1 BHA~666.7 m*), H &2 mH

5512 Wy T 1A A 1510 Wi, “f5 f0 7 45 5 7 & 7 35
0 VTG S0 T VAl DX Ok 1) 7l K IR B A T R
HAm KT, Hph 25 MBHEEILEX
i 07 (1) AR RN Kl 55 T X HE S B I O 22 T
AR5 WO AT — A S5 .

AR 3 3 B H 08I0 5 R R TR kL 25 A
EC #5520 70 7 45 5 . 38 35 g #2716 42 R KOl 45
Fi HH BB 0 22 1 SR P ) B R B ER A-interim P
P HTBEREC0. 25°X0. 25%) X H 43 i 5 i 4 AR A
L1 B 5 41 B2 2 5 XU HE BN [) 3 B3R /K % DX 1 T4 R
AR A DAk — 254 i X 8 5 XU A% R B KOl 55 T 412
9 HE A 2

1 “fgidn ML O Lol 55 B A 1 Ol

1508 = & KM fa F 2015 4F 6 A 21 H 08 i}
AL 3T R R 76 V5 V0 5 VG R VB A 18 A U )
b ke 3,22 H 02 B0 i A o $Hs X 2 9, Jf
1 5 1) S AL 1) B B 1) 96 R S AR R T U SR O
1820 FifJ5 7616 B 48 7 77 T Wy g 5 Bl 2% i )5 R
WS PG R EE S, 23 H BB A LIRS ALEE, 24
H 08 B PR s b atk #4y W Bl l5 F 24 HF
A7 8 bR T OB B 2 S A R R G R R
VR T RIS . R E AR P SR W . 4
TR 5 KAl ok T siibE k.6 A 21 H 08 B & 24
H 08 B, i g % PG 3B A1 g 38 325 3k 1 B0 7100 mm DA
YRR P AR AR W AMAR Ty 6 4 S B R 1
300 mm, i K KR AR IEHI392. 1 mm, 13 2 i 5
B A b 1] 7 3 38 19 o A R AE (L 1a) , 58 [ K X A2 T
“lig B B AR A



172 A

% 5 44 %

WS G G Rt £ ) B AR 45 TR B T
MR 2. 6 A 21 B 14 mf, #4R 5 40 [i]
A6 77 10 78 Bl 4 56 S5 8 il i R SC BRI AR T M 8
SRJGHEAN )TV R AR T 2k (RIS . 22 H 18 I 7E
g 017 BRIV B B R TR AP TR 6 A8 1) i A
J5 W Bl K 7E 1 B8 B S0 B — A Ve R .
H 38 = R0l 55 Hpoc £ 0 o5 #0711 % 4% T 158 22 39 4K
K224 h PR 2 288 55 100 km, 435 2 116,107
155 km, 48 h T4z 5 22 W 43 5] ok 238,215 Al
331 km, M 2015 4F o s 48 6 BF X P b K-
MR 27 A6 K 24 F148 h B4R TR 92 254X
439k 66 Al 121 km, o] UL fi £8 7 % 4% TR 12 25 W
WARK . W E ARG 6 TR fig 07 3 8 W (21
H 08 Wz 24 H 08 i) W 2y Jb 7 # X 120 ~
180 mm, Jy B 1 200 mm, PG 3B FI Fg 7P Hi X 40 ~
80 mm, H AT X 80~120 mm, i F2 T & [ 4t 7 &5
U (B 1b) . 58 B K XA T & KB 3l #1424 .
i £ 3 AR R I S5 R R T R R 2

7 AR 55 T A O 22 1 R A
A7 g R KON S5 TR Y AR A 25 5 L B AR A 2
A IRLAAN i A WP TR 38 76 TR T A 7e 5 5 18

2 A AR TR 22 SRR o A

2.1 WEEMRE

155 KOl 55 R . B KR B B AR T &
IR i 72 A R E it P K JEE T G 2 5 XU RV 8 i
e JEE B 5 IRUE A A E 5 X 65 KLl 55 T 4l 280G T B
O fgHE - 2010, 1188 R PR 7 07 A1 5 B R 2 TR E 5 2L
B MOl 55 il B E R i 22 0 25 5 XU 06 7 7 2R
2579 25 km If .48 h %48 Wil & 22 Al 35 300 km LA
b B e A 22 AT R R BT AT I AR B A AR 2
R T — 2R | 3T GOYE P 19 T R 2 2 ol T i
TR BEREE (73 B B B2 T AN I 4 R AL 2R R 3R
UG P BCGRE PR T 4E8E,1995) .

TE 1508 5 5 Xt 48 P41 A 55 4o A o figt £ 7
A N TL R 2 [ CETm ) b AR MERf o He O o7
Wt fEh R IR 65 HARIRIT R EKS G X
e A v A [ PN AP 55 TR i R Y R RO
FAAEBOR 22 5 = 500 55 o0 Z ) Y JE 3 22 57t 1% 60
~100 km ([ 2a) . Hi T #5075 7 A7 75 R XE o sk
LB H 6 A 22 H 13 W5 B2 /N RE AL 1 BLER

i 25 o i 0 A N A2 ) PG AL A 3 1 % /N B S IR 5 7
M) 7R 2 Se 1 AR b G AL A 3 B R T T
JRELREE R e & 22 H 18 B &K A i & K
B0 T T M £ K T 220 FORIR) AR I R 3 3
SCE — U IR il L T 20 S BiUE A58 SR R B fi £a
CL7E 7 78 i, BT 52 0 P e AT B A% (I 2b) . IF
S S 55 A AR 25 . 5 B0 G R it A T
AR L TR AR 55 R A2 B K

o T RO S5 A RS B R IR B XUE
i I 719 O 5 A 55 B B 114 2 6 K B2 S A8l 55 2 7 3 7
SRR e e A RO o D)1 ol = ) B IR o e
DA T 7R R S 45 O ek, — L B A AN i
S 200 V) SR ™ W TS AR 1 B RUE 7
b 553 A8 0+ 4 3 G RUE 7 /Y 3% 22 7 (Dvorak
and Smigielski, 1996) . B4k, Jy ik — 2 sk & Kol
55 58 L I B WAL A S 00 200 T N 5k 3 22 U
LI 5 6} 1 B KUK 20 £k B AR I K

2.2 BEIREEEMBARRER

“f " F 2015 4F 6 H 22 H 18:20 {5 fE
T3 TR Rl MERR TR 22 H 08 B 500 hPa JE #4
Yyxt g 0 A% KO8 Bl SRR B, 21 H 08
i} 500 hPa & B 37 W 2 b7 2R (Bl 3a) . 75 XUR AR
B AL AL R AR B ST M AR L @G Hs (LR
R &l 5 588 dagpm 4O PYHF s T 113°E Bt ik, 4%
LA T 22°~24°N;22 H 08 I (& 3b) . 74 KUkl 45 7%
A e B VG PG HB 2 PH AR 32 55w R R HLAR
A 24 hIEAE I, EAR 588 dagpm 2R A iR L H 55
R 5 R &S . 586 dagpm £ P S PE 2
L09°E Bt . AR R AR R KU 4~8 m « s~
KE)]8~12 m « s ', Mg " Hr 1) PY AL 7 10 B 3 .

EC #3020 H 08 Af Widig 21 H 08 wf &l & 74
ST 116°E B . 5 21 H 08 B R . 558 il
WL 25 24 3 N2 BE (8 3a) . Tixd T 22 H 08 By &l
o P A EC B2 385 5 00 W AT A A= 29 3 4~ 42
BB, H 24 1 48 h Wi 588 dagpm £ 4B & 120°E
BRI B S 0 AR 6 A B ZE A (L 3b), TR il
0776 &I 5 VO A RS R A 5 S R e AL R B
NCEP Fl JAPAN #2014k 22 H 08 B &l = W) 4
EC # =0 R AR (IS .

G Xl 55 Tl E 8 S % 10 2 KA 22 H 08
I 1) e 80 1 A 5 400, 459 B S O AR o e B £ B AR TR
(B A AN S B [ R e S5 = NP G i = W £



1M e HAE . G R 1 (1508) i 42 R 7K Il 55 T 4R I 25 T IR 43 A7 173

20.0°N (b)

g iﬁuii 4

= 120~180

mm

‘ L
19.5 - . el
. - a - i
e

\-’,‘;‘“ {;
109 109.5 110 110.5 III°E
Bl 1 20154F 6 J 21 H 08 W Z 24 H 08 I3 5 15 i S2 00 ()
FHET A G Bk 55 WK BLAR () X b
Fig. 1 Comparison of observed and simulated accumulative precipitation

in Hainan from 08:00 BT 21 to 08:00 BT 24 June 2015
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Fig. 2 The real time tracks of CMA (blue line), JMA (yellow) and JTWC (red) for
Typhoon Kujira (1508) with 6 h interval (a, number represents date) , the real-time track
of CMA for Typhoon Kujira with 1 h interval (b)
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48 h (blue line) forecast fields at 500 hPa at (a) 08:00 BT 21 and (b) 08.:00 BT 22 June 2015
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Fig. 6 The tracks (a) and the mean accumulative rainfall (unit: mm) (b) of Typhoons
Bebinca (1305), Toraji (0703) and a tropical depression over South China Sea in 2006
(The red line in Fig. 6a indicates the track of Typhoon Kujira)
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Fig. 9 The track (a) and accumulative rainfall (unit: mm) (b) of a nameless Typhoon 8503
(Red and blue lines in Fig. 9a indicate the tracks of Typhoon Kujira and Typhoon 8503, respectively)
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