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Inner dynamic mechanism analysis for tropical
cyclone rapid intensification based on FY-2 cloud motion

WANG Xin'?, GUO Qiang'*, WEN Rui
(1. National Satellite Meteorological Center, Beijing 100081, China;
2. International Pacific Research Center, University of Hawaii at Manoa, Honolulu 96822, Hawaii US)

Abstract: Tropical cyclone (TCs) rapid intensification (RI) often results in large forecast errors and it
is among the most significant challenges facing operational TCs forecasting centers. In this study, Hato
(2017) and Vicente (2012) were selected that have the most significant features happened in the South
China Sea in the past 20 years. Based on Fengyun-2 (FY-2) geostationary meteorological satellite
high-temporal resolution data, an algorithm for characterizing the cloud in TCs vertical motion signal
was developed, which was combinated with vertical wind shear and inner dynamic information. And
the authors investigate the interaction between the cloud vertical motion and RI. The results show that
the process of RI like the seesaw, with the convection intensity increased and decreased, better organ-
ized TCs internal structure was proved TC intensity change with the maximum value of the cloud verti-
cal motion gathered in the core area of the typhoon. The continuous increase of cloud ascending motion
within 0 ~50 km was the most significant contribution to RI, and sudden changes had happened within
1 ~2 h. The findings corroborate previous RI study results while providing additional insights into in-
ternal structure in TC, also it provides references for TC monitoring and future study work.
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Table 1 TC RI and some related information of Vicente and Hato happened in 2012 and 2017
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Fig.7 2017 Hato (a) Time series of cloud vertical veloc-
ity, (b) time series of cloud vertical acceleration

100
90
80
70
60
50
40

30%—40 S0 130 160

10 20 30 40 50 60 70,

8 2017 4E Hato( Z&) F1 2012 4E Vicente (45 ) FEES & X
ARIPERRTEE LI G B = & LR AR Ak, Ak
b5 :FY-2F DRI S 51T 20 b5 B 5 L
(¥ f:0 ~50 km; 548,150 ~200 km; K {4,400 km)

Fig.8 2017 Hato(left) and 2012 Vicente(right) ; Time se-
ries of the cloud vertical motion ratio in different radius from
TC centers
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Fig.9 Schematic diagram of TC thermodynamic structure evo-
lution and its influence on RI explained by the vertical move-
ment of clouds
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