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Abstract

This study utilized ERAS reanalysis data and multiple observationSio investigate

remnant, it maintained a warm-core structure and w‘s by dry and cold

air. During the recovery process, a noticeable increaSe convergence

Additionally, the northern movement ant vortex was hindered by a zonal
high-pressure belt, causing a redugtign in i ward speed. Under the guidance of
a mid-level high-pressure s

and moisture gradient betw, el remnant vortex and warm and moist

air masses, resultin lear ti opic surfaces on the northern side of the

r S led to the vertical development of cyclonic

provided the necessary conditions for the maintenance and strengthening of the

remnant vortex.

Keywords: landfall TC, typhoon remnants, remnant maintenance,
thermodynamic mechanism
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Fig 6. Azimuth-height sections of water vapor flux at each pressure levels (shadings, unit: kg -m*s™) , radial component of
horizontal wind (blue contours, unit: m-s ™) and upward vertical velocity (red contours, unit:0.1 m's ) radial averaged 1.5 degree
from the centers of remnants at same time in Figure 4.

3.3. HE i A R R AN RS

M 30 [ 08: 00850 hPa itz Al W, (&l 7a) , KAT I ARBAFAEAR NG RILRERES, H
w2 A7 B 5 R AR 1 ) L R SEME IR AZ 0 1T b 5 L PY A SR A A 2 W T
T, #E— DR T R T O AL IR Z KIZE R & bk AR R fsAe SR T 2% 1. &
WK AR GRS ETH LR K $5 800 A 275, 30 H 08: 00 B L S AL A ] X it is 3 i
KIESYERF (K>35°C) o EBRMRHPET, 29 HARIZE 30 Hz Rk 0 LLLH X
WAL = B e 98, EHEIR TSR AR, AT IR R AL BRAS

[ 5} 3 2 AT [ K & (PWAT) 153 70 mm BA L, 5Rig AL
SR K B & A (B 7h) o & 30 H K, 500 hPa ux

7¢) 5 HPIRZE RS T R PR AR N R i i e el

34N &
L -~ N -
\
.
l e v 7]
(b) i 2023407129 [120}
W, LN w )

LULE | .

[ S 3 2
I B a PAAEAARITIAR G A E .

E7 202347 H (a) 30 H08: 00 ff] K #5%Af (JAE, Hfiz: °C) 1850 hPa A7 (k) , (b 29 H 20:
00 (c) 30 H 08: 00 LI & iR % & Jix 48 (T-logP)

Fig. 7. Horizontal distribution of K index (shadings, unit:°C) and 850hPa wind fields (blue streamlines) at 08:00, 30", red
triangle is the location of Xingtai Hebei, (a); T-Inp observationat of Hebei Xingtai Station at (b) 20:00, 29" (c) 08:00, 30"

16



17

3.4. WAL AR e R

Wu and Liu (1998) . 445 (2016) WFFifaH, BMEEMMmILEsIN & REAES KA
S EEREAHEAE R, TR R A S SNR G XA, 26 KRS )ZHhE T mskEhree,
AL RER UM 2 AL & KUK ZBhBE, XFE A R T & XK IR 7 i L 4E RS o

B 8 gt 1 UL 75 pay B 48 45 AN 25 9 TE) (U032 v J= - (500 hPad A i ATAH 24 £
IR AR L. A AT L, B O LA B S R (o A R i, B o R B KRR AV
M 29 H Bl % 30 H ARG K 1 1% {55 29 HAUE (1 8a) FABm i AVE i IR i
AT, 30 H 5 I AR AL i AL T e O B AL A RN, - 17 25 PG 00 DU AT U 58« # EA
348K S A ik A i ) X AR B R ki eva L (B 8 SRt fid

FAAET B BE G BIR R, 1 H M S
SRR L] B BE AN TR /IS, IR T B i P R R I

105E 110E 115E

(.

05 1 15 2 25 3 35 4

e SREIRHEELE (348K) AREBRIEIRIETEHE .

17



18
8 2023 4E 7 A 29—30 H 500 hPa i@Arip (JEHE, Bfr: PVU) . KUZ (S, Bfi: ms™) o 4R (GEaSHEL,
Hufr: KD A1 588 dagpm mE L (it seLk)

(a) 29 H 20: 00, (b> 30 H 02: 00, (c)> 30 H 08: 00, (d> 30 H 14: 00

Fig. 8. Moist potential vorticity (shading, unit: PVU), wind field (vector, unit: m's %) and the equivalent temperature (green lines,
unit: K) and 588 dagpm at 500-hPa at 20:00, 29 July (a); 02:00, 30 July (b); 08:00,30 July (c); 14:00, 30 July(d)
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Fig. 9. Meritional-vertical cross section of moist potential vorticity (shading, unit: PVU), the equivalent temperature (green lines,
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unit: K) and wind field (V vector, unit: m-s *,W vector, unit: 0.1m-s %) with the same time in Fig. 8
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Fig 10. Surface soil moisture (shadings, unit: %) and accumulated rainfall from the previous day (blue lines, contour at
25,50 and 100 mm) at 28 July (a), 29 July (b), 30 July (c) and 31 July, 2023 (d)
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Figure 11. Time series of averaged surface diabatic heat flux (left axis , black solid line, unit:W-m?), latent heat flux (red
ling), sensible heat flux (blue line), net thermal radiation (purple line) and rain rate (right axis, unit: mm-hr*). The region is
averaged in the red dotted rectangle in Fig.10
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Fig.12 Thermodynamic Mechanism of DOKSURI (2023) Remnants
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