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Analysis on the cause of climatic drift of tropical cyclone rapid intensification area
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Abstract: Based on the tropical cyclone data from Shanghai Typhoon Institute of China Meteorological Administration (CMA-STI) and the
NCEP reanalysis monthly data for the period of 1949-2015, the influence of climatic drift of rapid intensification (RI) concentrated area in
tropical cyclone (TC) activity in the Northwestern Pacific Ocean has been analyzed statistically. The results are shown as follows. (1) The fre—
quencies of RI process and TC with RI process occurring both declined gradually. Additionally, the proportions of RI process duration to TC
lifetime and TC with RI process occurring to total TC decreased. (2) The northernmost edge moved southward, the southernmost edge moved
northward and the whole RI concentrated area moved northward and shrunk. The westernmost edge moved eastward, the easternmost edge
moved westward and the whole RI concentrated area moved westward and shrunk. (3) The domain of weak vertical wind shear drified west—
ward and southward, and the domain of positive anomalies of sea surface temperature (SST) extended southward. These are the two possible
reasons for the southward movement of the northernmost latitudes when RI process occurs in TC activity in the Northwestern Pacific Ocean.
Meanwhile, the northward movement of southernmost latitudes may be closely related to the northward expansion of the high SST. (4) The
combined effects from both the enhanced air divergence at 200 hPa and the intensive transport of water vapor at 850 hPa in the concentrated
area also have significant influence on the climate drift in RI concentrated area.
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Fig.1 Interannual variability of frequencies of RI process (bar), TC
with RI process occurring ( dotted line) and total TC (solid line)
in the Northwest Pacific Ocean from 1949 to 2015.
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Fig.2 Interannual variability of proportions of RI process duration to TC
lifetime (solid line) and TC with RI process occurring to total
TC (dashed line) in the Northwest Pacific
Ocean from 1949 to 2015.
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Table 1 The monthly frequencies of RI process and TC with RI process occurring in the Northwest Pacific Ocean from 1949 to 2015.
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Table 2 The frequency of RI processes in different periods of TC lifetime
in the Northwest Pacific Ocean from 1949 to 2015.

Ny it
Guiti
™ TS STS TY STY superTY
RUBEL/X 490 331 401 309 167 137

H:TD TS STS TY \STY . superTY 43 | 3718 TC PG B L Hify

IRV R U | £ XL 8 DAL R 7 L B
723 45 1949—2015 4E pU L RF-¥ RIAER 09 H

ARk, WH AT L, K @4 ABHR) A Rk A (H 14 1)
(AL mTiE, R [R)A 20 B & A= R A A5 £/ NF 08 B A1 02
B, o 08 B & A= RIM A A 22 , 35 619 IR, Al K RT
W KETER R

3 1949—2015 F ALK FF RISAEA AT

Table 3 The daily change of the frequency of RI process in the
Northwest Pacific Ocean from 1949 to 2015.
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Fig.4 Interannual variability of the northernmost and southernmost latitudes

of TC position when RI process occurs in the Northwest Pacific

Ocean from 1949 to 2015.
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(Contour indicates distribution of VWS helow 10 m+s™. Shadow indicates distribution of VWS below 5 m+s™ and red rectangles indicates

RI concentrated area in (a) and (b). Shadow indicates the VWS difference, the black rectangle indicates RI concentrated area during

the early 10 years, and the blue rectangle indicates RI concentrated area during the recent 10 years in (c))
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Fig.9 Distribution of sea surface temperature (SST) in the Northwestern Pacific Ocean during (a) the early

10 years and (b) the recent 10 years, and (c) their SST difference.

(Contour indicates distribution of SST above 26°C. Shadow indicates distribution of SST anomaly and red rectangles indicates RI concentrated

area in (a) and (b). Shadow indicates the SST difference, the black rectangle indicates RI concentrated area during the early

10 years, and the blue rectangle indicates RI concentrated area during the recent 10 years in (c))
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Fig.10 The distribution of flow field and upper—level jet stream at 200 hPa in the Northwestern Pacific Ocean during (a) the early 10 years and

(b) the recent 10 years, and (c) flow field during the recent 10 years and the difference of their high jet streams.

(Streamline indicates distribution of flow field, shadow indicates upper—level jet stream (unit: m+s™), and red rectangles indicates RI concentrated area in (a)

and (b). Streamline indicates distribution of flow field, shadow indicates the difference of their upper—level jet streams (unit:m+s™), the black rectangle

indicates RI concentrated area during the early 10 years, and the blue rectangle indicates RI concentrated area during the recent 10 years in (c))
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Fig.11 The distribution of water vapor flux and moisture flux divergence at 850 hPa in the Northwestern Pacific Ocean during (a) the early

10 years and (b) the recent 10 years, and (c) the difference of their moisture flux divergences.

(Vector indicates distribution of the water vapor transfer (unit: g-cm™+hPa™+s™), shadow indicates moisture flux divergence (unit: g-kg™), and red rectangles

indicates RI concentrated area in (a) and (b). Shadow indicates the difference of their moisture flux divergence (unit:g-kg™"), the black rectangle indicates

RI concentrated area during the early 10 years, and the blue rectangle indicates RI concentrated area during the recent 10 years in (c))
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