p N e
55414 551 [R5 WK R Vol41 No.1
2018 4£ 3 A Meteorology and Disaster Reduction Research Mar. 2018

PR 56, B4, 2018, JEF SDVPAS LA L0 4 7 38 3 76 & KA e b 1 IR IE RRAE 3 AT LT ). KR 5 52, 41(1) < 1-6.
Chen Xuejing, Huang Hong. 2018. Analysis on spiral characteristics of thermal disturbance in typhoon vortex based on

3DVPAS model[ J]. Meteorology and Disaster Reduction Research, 41(1) :1-6.

E T 3DVPAS iR AR MR A A&
& Ui 1 R B 42 5E 45 1E 53 1

EE, # A’

1. WIHsm R 446, I UL 332102
2. E PR R SRR, L8 Mt 211101

 E: AT WREF BB T 2007 48 04 5 6 X7 BV PR - L UK TR #0014 J2 XU F Dy JE A0 AR = 2 i T 3 3 4 A
A (BDVPAS) U AT T BEAE ) 34 P B AE % B AS UL P I A AR AE o 25 2R R I« L AR OO 9 R )2 3 40 4 A 7 4
TIPS AL i B bR B AR AR A A AR S (R AR 1) B AR ) A T e Sl R S B AR U D T P IR S R B
8 L BT B B T B T IR SR S TR . 0 Bl ) 3R T S DAy DR R I B R o ST B B A DR O R B B B B AT AR 1)
PN S [ S £ 47 » 1) S0 £ 38 B 0 032 3 6858 5 1) P9 B I S AN I8 5 DRI BE R T B A L 40 0 — B[R] A9 3 S L 7R N R AR BT
BT 46 1) S 4 o B TRF i) 74 % R 1) S A% 40 00090 20 328 5 . T I e I MR Y I R R B T R 9 B Y T e SR B

ARXTFRI L5
KEH:E KIS BN, WE.3DVPAS X
hE 4 %S, P437 SERARIRED: A X EHES: 1007-9033(2018)01-0001-06

doi:10.12013/qxyjzyj2018-001

Analysis on Spiral Characteristics of Thermal Disturbance in
Typhoon Vortex Based on 3DVPAS Model

Chen Xuejing' s Huang Hong?

1. The Meteorological Observatory of Jiujiang Airport, Jiujiang 332102, China
2. College of Meteorologry and Oceanography, National University of Defense Technology, Nanjing 211101, China

Abstract: The process of typhoon “Manyi” (200704) was simulated by using WRF model. The low-level wind field of early de-
veloping Typhoon was selected as the basic flow to add into 3DVPAS, and the evolution of ideal thermal disturbance in the bas-
ic flow was simulated and discussed. The results showed that the low-level flow of the basic flow played an important role in the
evolution of disturbance, although the thermal disturbance occurred at different radial distances would cause the basic flow to
deviate from the static balance state, the static balance state can recover faster in the vicinity of the vortex center. The evolution
of disturbance can be divided into rapid adjustment stage and quasi-equilibrium stage. In the rapid adjustment stage, the dis-
turbance propagated along the radial and inner side, but the disturbance of outward propagation gradually weakened. The in-
ward spread of the disturbance constantly concentrated in the eye wall. After a period of evolution, the disturbance began to

spread outward, and the disturbance of the external propagation weakened gradually with time. The evolution of disturbance al-
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so showed asymmetric structure, accompanied with the development and extinction of spiral bands.
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Table 1 The parameters of the vortex models
B3| gi(s™H ga(s™hH) g3(s™H) riCkm)  ry(km) rg(km) di(km)  dy(km)  d3(km)
Cat3 3.5X10°* 5.27x10°3 1.75X10°* 20.0 33.33 120.0 5.0 5.0 60. 0
Catl 5.0x10°4 2.50%X10°° 1.00X 104 20.0 40. 00 120.0 7.5 10.0 60. 0
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Fig. 3 Warm core structure of Typhoon “Manyi” (unit: K)
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Fig. 4 The mean square error variation of static and non-static pressure at the radial distance of 100 km(a)

and 300 km(b) at the disturbance height of 5 km
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Fig. 5 The distribution of the potential temperature at the 8th h (a) and 9.6th h (b) of the 100 km radial distance and the

disturbance height of 5 km(unit: 1077 K)
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Fig. 6 The distribution of the potential temperature at the 12th h (a) and 30th h (b) at the 300 km radial distance and the

disturbance height of 5 km(unit: 10 % K)
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