0577-6619/2011/69(6)-0964-77 Acta Meteorologica Sinica S R¥R

B S M KIBRM S BISE S8

FEE' OBRBAET F A HaH
DONG Meiying'*** CHEN Lianshou* LI Ying® ZHENG Peiqun*

1. WA KRR BT b 310017

2. PEAZKBFT R KERTERE ALK I 50, 100081

3. m aUfE B LR KA, 1 4l 210044

4. WL LG BN ,310017

1. Zhejiang Institute of Meteorological Sciences, Hangzhou 310017, China

2. State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081, China
3. Nanjing University of Injformation Science and Technology . Nanjing 210044, China

4. Zhejiang Provincial Meteorological Observatory, Hangzhou 310017, China

2009-12-01 W »2011-01-06 g 1],

Dong Meiying, Chen Lianshou, Li Ying, Zheng Peiqun. 2011. Composite analysis of the rainfall reinforcement associated with

landfalling tropical cyclones. Acta Meteorologica Sinica , 69(6) :964-977

Abstract Tropical cyclones (TCs) often bring about heavy rainfalls when they make landfall. Generally rainfalls gradually di-
minish after their landfall. However, some landfalling TCs may produce even stronger rains than those during their landfalling.
Such precipitation reinvigorating phenomena are known as rainfall reinforcement associated with landfalling tropical cyclones.
Taking use of the NCEP/NCAR reanalysis data and a dynamic composite technique, the characteristics of atmospheric large
scale circulation of rainfall reinforcement associated with landfalling tropical cyclones are investigated. The results show that
the rainfall reinforcement with the TCs is mainly attributed to the strong divergence to the south side of the high level jet en-
trance, their interaction with the westerly trought, and the low level jet and vapor flux maintenance as well as a secondary cir-
culation to the east of the TCs. While for the TCs without rainfall reinforcement, there is the weak high level divergence, no
westerly trough interaction aloft. the low level jet and vapor flux weaken quickly after their landfall and no secondary circula-
tion. There is prominent ageostrophic motion in the high levels for the TCs with rainfall reinforcement, in which strong sub-
ageostrophic motion in the souther jet entrance has a close relation to rainfall reinforcement.

Key words Tropical cyclones, Rainfall reinforcement, Large scale circulation, Ageostrophic motion
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Fig.1 Tracks for the rainfall reinforcement TC (a) and the non-rainfall reinforcement TC (b)
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Fig. 2 Changes in the stream field, jets (shaded, unit; m/s) and divergence (dashed curves, unit; 107 ¢ s™') with
days from D1 to D3 at 200 hPa for the rainfall reinforcement TC (a— ¢) and the non-rainfall reinforcement TC (d— ).
the TC centers are located in the origin of the coordinates in latitude and longitude. The coordinates are positive
in eastward and northward directions and negative in westward and southward directions. The same below
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[51 3 200 hPa 3§28 Ca—c) R MR 288 (d— D) 28 1) R 2B
(52 LA T AL I RN @ =8 m/s, Jifii:m/s; a,d. D1; be. D2; c.f. D3)
Fig.3 As in Fig. 2 but for the longitudinal wind (unit: m/s)
(Solid lines denote south winds and dashed lines indicate north winds; the areas with
wind speed large than 8 m/s are shaded; a,d. D1; b,e. D2; c.f. D3)
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Fig. 4 As in Fig. 2 but for the geopotential height (solid contours, unit: gpm), temperature
(dashed, unit; C) and vorticity (shaded, unit: 10 °° s~ ') at 500 hPa
(The thick black curves represent the westerly troughs; a,d. D1; b,e. D2; c.f. D3)
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Fig.5 Changes in the wind (vectors) and the magnitude of moisture flux (shaded; unit; g/(hPa < cm* s))

at 850 hPa for the rainfall reinforcement TC (a— ¢) and the non-rainfall reinforcement TC (d — )

(Blank areas are regions affected by the Tibetan Platean; a,d. D1; b,e. D2; c,f. D3)
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Fig.6 Longitudinal-vertical cross sections of the streamline, the longitudinal wind (contours, unit; m/s)
and the vertical velocity (shaded, unit: —10 % Pa/s) for the rainfall reinforcement TC (a—c¢) and

the non-rainfall reinforcement TC (d—1) (a,d. D1; b,e. D2; c,f. D3)
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