pAgI
h62t A2 FRORSEAE L AR Vol. 62, No. 2
2026 4¢3 1 JOURNAL OF NANJING UNIVERSITY s
‘ (NATURAL SCIENCE) Mar., 2026

DOI:10. 13232/. enki. jnju. 2026. 02. 004

P SEERNGEF REERIENANEHNEARER

AR BV ERE

(RERTIFFSHARSEE GRS, P RUZRFEERTHE WE AT T, B RE KR40, BT, 210023)
O AP SE B B A 3 A T B AOBE (T C) AR i B ) 4 v J2 (MV) BRI 2 (LV) B 88 JE 1 &% e M A ] 2%
B MV TC Koinu i WA EFHr 22 IE IR 5%, 1 LV B TC Mawar 1 H B0, H Koinu 77 B #% 9 1 90 1 Mawar 52 . i T
Mawar H1 4] 46 B8 A% 5 BE b Koinu % , 24 B8 A% 7] 45 34 9 ik, Mawar H AR )2 UG i 0P DR I Vi S T 4506 4% 1) 6 B 1 348 58 | 7=
A TR AR R AR 1 A, B AR T 5 R B 0 5 R A, Koinu 97303 v )2 0918 S 0 o 25 900 1) Lo 2 B 5 . Mawar IR R LS
UL B A AR A O, T AR 7E Koinu H R H B, Yt Mawar £ Koinu 1) B 4 #) 1A 7 B AN ] i & P 8LV B TC
ﬁiﬁixﬁﬁ(U\[biﬁJJﬂﬁ?j‘ﬁk_ﬁ“ﬂ/JﬂiX)wTMVE; AR, Koinu Fl Mawar [ B2 #% H 313 J T T C B b 3 5 F i 1) 440
DA i 3 10 PH B A% 2 T C A iy Se e 45 4

5@%&151:ﬁ@%":\‘ﬁﬂé,ﬂﬁ&,%ﬂﬁn‘(r%ﬁk’,"ﬁﬁiﬁﬂl%

HESES P44 AR S A

Differences in the development of thermal structures in the types of initial
middle and low-level vortices prior to tropical cyclogenesis

Liu Le,Liu Yan, Tang Xiaodong”
(State Key Laboratory of Severe Weather Meteorological Science and Technology , Key Laboratory of Mesoscale Severe

Weather/Ministry of Education, School of Atmospheric Sciences, Nanjing University, Nanjing, 210023, China)

Abstract: By analyzing actual typical cases, the differences in development and roles of initial mid-level (MV) vortices and low-
level (LV) vortices during tropical cyclone (TC) genesis were examined. During the early stage of the MV -type TC Koinu, a
persistent positive temperature anomaly existed , which was not observed in the LV -type TC Mawar. In addition, the warm
core appeared earlier in Koinu than in Mawar. The initial warm core was at a lower altitude in Mawar than in Koinu. When
the warm core was strengthened to the same extent, the low-level winds in Mawar intensified more rapidly than in Koinu,
thereby enhancing the radial gradient of the sea level pressure, generating stronger low -level radial inflow, which was more
favorable for TC intensification. At the same time, the initial mid-level cold anomaly in Koinu also inhibited its intensification.
The appearance of the warm core in Mawar was closely related to the subsidence induced warming process, which did not
occur in Koinu. Therefore, the difference of initial altitudes of the warm cores in Mawar and Koinu ultimately led to a higher
TC genesis efficiency (the occurrence of warm core as the start time in the definition) for Marwar compared to Koinu.
Moreover, the warm cores in both Koinu and Mawar appeared prior to obvious intensification and reaching the level of
tropical storm, which indicated that the warm core is a prerequisite for TC genesis.
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Fig. 1 Average spatial temperature anomalies (shaded, unit: K) and relative vorticity (contours, unit: 10~ s™') within

a 200 km radius from the TC center for (a) Mawar and (b) Koinu
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Fig. 2 Average relative humidity, horizontal divergence (unit: 10~ s™), and vertical velocity (contour, unit:Pa‘s™)

within a 200 km radius of the TC center for Mawar (a, ¢) and Koinu (b, d)
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