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(a) indicate the phase 0. phase 1. phase 2 and phase 3 of all the

TC. (b)~(d) are the same as figure (a) but for the tropical storm TD, typhoon TY and super typhoon ITY respectively. The asterisk indicates that the

difference in wind speed between this stage and the previous stage has passed the significance test of 95%, 90% and 85% respectively; The blue boxes

enclose the 25th percentile (bottom of box) to the 75th percentile values, with the median values marked by a horizontal green solid line within each box;

The horizontal lines of the two ends are the statistical limits; The green dashed line is the average value; The empty circle is the abnormal value.)
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Fig.2 Results of the maximum wind speed at each phase of TCs of different intensities



20

CLNN I I VNI

%4k 20234

I, XU 35 158 L IS TC & By ) 225 TC
SR A K R
[, /& 7 2Kitie.
2.2 KU T L HFAE

SRR SR S B DX SR AR A R 3 E TC 945
FHRCRAE] B By Be ity TC Pz 35 3 91 AL i $

(b) TS Phase 1

(a) TS Phase 0

—!EL

PR

i

P

PR

OGNS AL E

S JE Pressure/hPa

200
) <
[a¥ =51
= 400 =
E -
2 N
g 600 £
S| S|
Ir r
800 800
1000 1000
0 1 2 3 4 0 1 2 3 4
#7515 Distance/(°)
(e) TY_Phase 0
200 1 200
< <
[a¥ =51
= 400 < 400
5 2
5 3
£ 600 & 600
] ]
Ir r
800 800
1000 1000
0 1 2 3 4 0 1 2 3 4
#7515 Distance/(°) #7515 Distance/(°)
() ITY Phase 0 ()ITY Phase 1
200
< <
fa¥ =01
= 400 =
2} =
3 =
g 600 £
S| S|
I i
r 800
1000 1000

1
275 Distance/(°)

2

3

> |

4

1 2 3 4
#7515 Distance/(°)

4

8 12

S JE Pressure/hPa

WAL .

SRIERCES I TS HhC 2 e I SR8 OB DI, A~
TC R NI XG5 24 1~2 m/s, 7EFEES TC Hls 1°~
2° GRS N A RS DX D) 1) RS R F KT 38 3 m/ s,
700 hPa LA'F i HH IR 2 HR 8% X H 80 16 m/s 119 XUk P
(ILEI3(b) A4 (a)) s TSHUGM F 8 X Y B, (IR2 42

(¢) TS Phase 2 (d) TS Phase 3

200 2001
3 ‘
&
= 400
(0]
Y i 3
0 £ o0
i ! 4
Ir
800
= : 1000
0 1 2 3 4 5 0 1 2 3 4 5
#7515 Distance/(°)
(g) TY Phase 2
200 200
<
% 400
400 =
2
e
600 £ 600
R}
Ir
800 | 800
1000 1000
0 1 2 3 4 5 0 1 2 3 4 5
24515 Distance/(°) 24515 Distance/(°)

(k) ITY Phase 2 (DITY Phase 3

200
‘\ ‘I
\ )
< < H
A S a i
< 4 ;] = ;
o b o !
- 1 -
4 { U = o
2 1Y @ e
3] i ' 3] ]
60 o o
-y 0. -y A
|
e A 4 ,:
v A v

0 1 2 3 4 5 0 1 2 3 4 5
275 Distance/(°) 2755 Distance/(°)

16 20 24 28

()R TC BBt 0. BB 1. 9B 2. BBt 3 MR, (b) ~ ()5 (@ HHTH], (HAF B G KR TS, B X TY Fsi G XITY, BIHRIRES * « x (% x % 435
FR BB 5 — B Bt R 2 Sl g T KA 9596.90 %6 .85 Y0 )tk A s R BEWTIRARER A ST N R AR 00 1 TRAHEZR S b DU, TR AE
2R T DUSMAE A8 N SR SR A i 2k e B MM, 25 O BB R R W . (a) indicate the phase 0, phase 1. phase 2 and phase 3 of all the TC.

(b)~(d) are the same as figure (a), but for the tropical storm TD, typhoon TY and super typhoon ITY respectively. The asterisk indicates that the difference in

wind speed between this stage and the previous stage has passed the significance test of 95%, 90% and 85% respectively; The blue boxes enclose the 25th percen-

tile (bottom of box) to the 75th percentile values, with the median values marked by a horizontal green solid line within each box; The horizontal lines of the two

ends are the statistical limits; The green dashed line is the average value; The empty circle is the abnormal value.)
3 W BARGRE TC A T3 KA e, 067 . m/s) A2 K CBREALZ, 07 m/s) IEELHRBE (L%, 507 . Pa/s) )

Fig.3 Results of the azimuthal-mean tangential wind (shading. Unit: m/s). radial wind (black line, Unit: m/s),

and vertical speed (white line, Unit: Pa/s) at each phase of TCs of different intensities
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Fig.5 Results of the latent heat flux (shading, Unit: W/m?) and sensible heat flux (black line, Unit: W/m?*) of

sea surface within 10° distance from TC center at each phase
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direction of the Kuroshio key region of TCs at each phase
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Fig.9

The vertical cross section of the anomaly value of mean temperature (shading, Unit: K) and mean specific humidity (black

line, Unit: g/kg) within 500 km from TC center which is perpendicular to the direction of the Kuroshio key region of TCs at each phase
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Fig.10 The vertical cross section of the difference of the anomaly value of mean temperature (shading, Unit: K) and

mean specific humidity (black line, Unit: g/kg) within 500 km from TC center which is perpendicular to the

direction of the Kuroshio key region of TCs between at each phase and at phase 0
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Abstract:

variation statistical characteristics of tropical cyclones (TC) passed through the Kuroshio key region

Based on RSMC Tokyo-Typhoon Center best-tracks data of tropical cyclones, the intensity

from 1979 to 2019 were analyzed, and the physical mechanism was further analyzed. The statistical
results show that from the stage when the outer edge of TC is close to the Kuroshio key region to the
stage when the center of TC is in the Kuroshio key region, he TC wind speed increases significantly;
When the TC center moved into the Kuroshio key region, the wind speed distribution was more concen-
trated, and the wind speed change was related to the current TC intensity. The wind speed of the weak
TC increased, while the minimum wind speed of the intense TC increased, but its mean wind speed
decreased. The Kuroshio intensifies tropical cyclones mainly by increasing the heat flux at the lower sea
surface which the latent heat flux plays a more significant role; the convergence of water vapor flux at
the lower troposphere with the increase of humidity in the middle troposphere, and the increase of latent
heat of condensation released by water vapor rising to the upper troposphere which leads to the enhance-
ment of TC warm core and vertical convection, thus enhancing the TC intensity. In addition, the change
of TC warm core was followed by the change of water vapor flux in the lower layer for about 12 h,
therefore the intensity of TC would not weaken rapidly immediately after moving out of the Kuroshio
key region.

Key words: Kuroshio; tropical cyclone intensity; diabatic heating; statistical analysis
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