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Abstract Based on the data of reanalysis data from NCEP/NCAR, rainfall data from TRMM
(Tropical Rainfall Measuring Mission) and RSMC Best-track database, the evaluation of

precipitation distribution and large-scale circulation of tropical cyclone (TC) Usagi before

extratropical transition (ET) has been analyzed. On this basis, the numerical experiment of

modifying the high-latitude trough and ridge were carried out using the piecewise potential
vorticity inversion, to discuss the influence of the tough and ridge on the asymmetric precipitation

of TC before ET process. The results are as follows: (1) The precipitation of Usagi before ET is

concentrated on the left side of the path, accompanied by meridional to zonal circulation
adjustment, at the mean time the subtropical high retreats southward while weakening and

propelling westward; (2) The asymmetric distribution of TC precipitation is directly related to the
relative strength of the cold and warm front, the water vapor transport and the falling area of the
upper-level cold air. (3) After the circulation adjustment was strengthened, the baroclinity of

system was enhanced, which means the increased westerly showed by increased circulation index
is beneficial to increase the LOT (left of track) rainfall.

Keywords High-altitude Trough and Ridge, Typhoon, Extratropical Transition, Asymmetric
Precipitation
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Fig. 1 Moving path of Usagi and distribution of accumulated precipitation from
ET-24h to ETtime (a, Black box is schematic diagram for the calculation of
precipitation partition, digits represent DDHH; shaded area is the amount of

precipitation, unit: mm/24h)
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Fig. 2 Evaluation of Brain (black fine solid line), Asian Circulation Index (black

dotted line) and west wind index (upstream: black solid line, downstream: red solid



line) over time (X-axis coordinate is the end time of the 24h accumulation period
(month-day) )
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Fig. 9 850hPa pseudoequivalent potential temperature (shaded, unit: K) , water vapor

flux (shaded, unit: g/(s €m HPa) ) at 0600 UTC 4 August 2007, accumulated
precipitation from 00:00 to 06:00 UTC 4 August (blue line, unit: mm/6h) , and

moving path of TC (white line) in CTL test (a) , Usa_TR+0.2 test (b) and Usa_TR-0.2

test (c)
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Fig. 10 950hPa function of frontogenesis (black line, unit: 10-4g/ (s €m2 HPa) ) ,
horizontal wind field (unit: m/s) at to 06:00 UTC 4 August 2007 , accumulated
precipitation from 00:00 to 06:00 UTC 4 August (black line, unit: mm/6h) , and
moving path of TC (red line) in CTL test (a) , Usa_TR+0.2 test (b) and Usa_TR-0.2
test (c)
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Fig. 11 Profile schematic diagrams of accumulated precipitation from 00:00 UTC 4 to
06:00 UTC 4 August 2007 of CTL test (a, blue line indicates profile line, black line
indicates accumulated precipitation, red line indicates TC Track and the mark
indicates the center location of TC at 06:00 UTC 4 August 2007) ; (b) vertical
distribution of humidity potential vorticity (MPV (shaded) , MPV2 (red dash line) ,
unit: PVU) and water flux (black line, unit: g/ (s €m $hPa) ) accumulated precipitation
from 00:00 to 06:00 UTC 4 August (black line, unit: mm/6h) ; (c) vertical distribution
of potential height anomaly (shaded, unit: gpm) , potential vorticity (black line, unit:
PVU) and vertical velocity (arrows, unit: m/s) , and precipitation accumulation of
profile points (histograms, unit: mm/6h)

naEaEe T, W TC LMK SIS A AR H s BN ss, 2 b = = 174 4
AR B WAL SR N (45° N B> (& 12¢) , JbMIFEK X RT K)=
etz gk, 45° N AL EFHEah A {4 € 22 200hPa, JH7E 47° N iz
SRR Rd (S AT S SO (ENEaR 1111 7N % & S VAT 0 o oy R £ S i
JEKVE S I, A5 75 AN R K TRt E 2 B 150/(s <cm =hPa) e ot (&
12b) , JCHATREHEE T AL B K Hty, KT 10 g/(s « cm + hPa)ifi X Vi [
JE€T+% 250hPa, X HIZNGXS NAANFEE RS, REBNVEX TR ERS,
RIS CTL iRERAHEL, ABMIFEAK X P & 2% 2 SR AR I, ARZE 7Kk g,

SERIE A5 i S 2 i, 1 R B K X AR 2 SN i, LB BRI T
il 7S ) BT, BEANAGE E R RE— DAL AR

(a)
50N

45N

700

40N

Usa_TR+0.2 850

1000
145E 150E 155E 42,146 43,147 43,148 44,149 45,151 46,152 47,153 48,155 42,146 43,147 43,148 44,149 45151 46,152 47,153 48,155

_H\_--II_

60 -40 20 0 20 40 60




12 [FE 11, By s
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