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Numerical analysis on circulation features and structure
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Abstract; The GRAPES ( Global/Regional Assimilation and PrEdiction system) model was used to study
the rapid intensification of Super Typhoon Rammasun (1409) offshore China in this paper. On the basis
of successful simulation of the intensity change and track, the model output was further analyzed to deter-
mine the large-scale environmental condition of Typhoon Rammasun and the mechanism for its rapid in-
tensity change. The results show that the favorable background field with low-level convergence and high-

level divergence occurred during the rapid intensification, abundant water vapor transport at lower-levels
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provided favorable energy for Typhoon, which was mainly transported by the southeastern boundary. Be-
sides, the weak vertical wind shear lower than 6 m/s was in favor of gathering the latent heat of condensa-
tion and maintaining the “warm heart” structure, and there was a time lag of about 24 hours between the
vertical wind shear reduced and Typhoon’s increased sharply. Analyses on the structure showed that the
dynamic and energetic fields were highly asymmetric during its strengthening stage but became structurally
symmetric during its mature stage. Convection was stronger in the southeast of the typhoon than in the
northwest during its strengthening stage. The range of eyewall was small in the low-level but extended in
the high-level. Positive vorticity increased in the eye of the typhoon and expanded to the mid and upper-
troposphere. Besides, the tangential-wind speeds increased with the increasing of typhoon intensity, es-
pecially during the process of rapid intensification. Furthermore, there was evidently warm-core structure
in the lower and mid-upper level which highly concentrated to the center of Rammasun, and the positive
temperature anomaly of the typhoon center exceeded 11 “C, while the warm-core extending towards to
lower and higher layer. All above happened during the rapid intensification were the main reasons of the
intensification of Rammasun.

Key words: synoptics; offshore intensified typhoon; numerical simulation; circulation features; struc-

5 56 &5

ture change

T UE SRR 14 5 KU E 22 257151 b XA 5% 1
GeTRR T, B A FORE A AL IR I AR B
B Bk KRR, WA RERRNTURC A T
T T, (H A5 XU il B3 2 A TR AR 2 S
AP 45 TR A TS b e 5 R X B KU
Y 5 494 T PR ) TR LIRS 48 SR L S 7 KT
RN R A=Y SO L 1Y oA N RE (3 /= SR UL 1B
SRS AIAAR | I G R N 55 G 5 KT )
LAV R WERE AR RS P A R (R
FlP R RSB S A KA 2 1] B
A AT 8 30T T A A et 3 525 1o ot o T i
EHEERFEERER S HEMEED X
TC % [ili AT 388 32 2 WA T4 B BT 28 B T 2 34 14
PAHE— M I S8 AR 2 T R AR AU Y
.

R, A5 2 WG A T R AN A
FIFREE £ 1 F1 11 B 108 18 45 #4030 25 1 1R P 1 285
RO, TR BEROCE Y B
SRR R TET TSR N4 H 1 A AL R AT T
THAMBIIBETE, R 57 ARk R REF
XE 2SR T RARZ S REAN R R B R AR,
2T RGBS 4R A R Vongfong 783 1 HHIG 2
ORI ATE R S RTTr , MR XA 7, X
S AIE 15 R P 2 XA A

2014 457 A 18 H 11 BTG, @4 R “m
g BB ARREEUYIE, N)T AR R E
RS o b HLAT 53 A T T I AT
WFSE B ThEb” TR T I 5 AR AL K HL k) B T

ML o ASCRIREEM R 5k, X R i
A Z G A TR ST, A LR B 2R &
W B PR S5 I 5 AR S A5 F AR RRIE , IRA
BTG KGR R R P BEHLE], IR 25224 1)
NI, 2 H O 55 TR AR AL T i) S i 225 0
1 R R R A
L1 3w

2014 4565 9 SR A X B " FT7 H 12
H 06 i (HEAE, TIE) 7E5C 8 AP 1 A4 B,
14 H 03 i fin s by s #0115 H R R fili
RGN, —BUTItRE SR, It
BN, FiE 3 YRR . TR )RR,
BRI AR A ) L VI R e B S e R XU R 60 m/
s, FUD AR JE 915 hPa, 30 ik FE 4 K%
e MR RIZE K4 WINEREMTE, S
% F ER S bR E . TC f DR T R R R
KFoR TC BB, X6 h il FHAEZE Ap <
-7.78 hPa B ZI2h TC ZURI¥G AT %], Ap > 8.30
hPa i} 2028 TC 2SIt Z1 s A TC iR
BN TC AL, 12 h ;e KM ZE AV > 7.91
m/s I % TC 2G5t %), AV < -12.98 m/s
oy TC 2JREs 2, 215t B S & X
JEAALMTEOL, Z5A 2 UL B R AR E AT L <k
Hhifh” SRIBGSRIS 2] 17 H 06 B 2 18 H 06 I,
Horp, 17 B 18 B £ 18 H 00 B [w] A i /2 LA B4~
ZF; 18 H 12 BFZE 19 | 12 WU & K w8 55
B %1



%5 W MRIRESE: EEIERE R “EEE” (1409) BRI I A5 M RHAE I BUE IR 5 103
xRS AR
Table 1 The basic information of Rammasun (1409 )
PV e 1 7R M I
I (UTC) ot I S e v LT
1612 117. 8°E, 15.5°N 970 35 - -
1618 116.7°E, 16.0°N 970 35 0
1700 115.8°E, 16.4°N 970 35 0 5
1706 115.0°E, 16.8°N 960 40 -10 7
1712 114.3°E, 17.5°N 955 42 -5 10
1718 113. 4°E, 18.5°N 940 50 -15 13 AR B 5 2
1800 112.3°E, 19.1°N 930 55 -10 10 SR G TR B 2]
1806 111.3°E, 19.9°N 915 60 -15 0
1812 110. 3°E, 20.3°N 915 55 0 -8
1818 109. 4°E, 21.0°N 940 52 25 -10
1900 108.3°E, 21.7°N 960 45 20 -19
1906 107.3°E, 22.1°N 975 33 15 -22
1912 106. 2°F, 22.9°N 990 23 15 -15
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and the meridional vertical cross section of vorticity (unit; 10 *s™" shaded parts mean greater than or equal to 3 x 10 ~*s™")
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