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Abstract: In this article, the non-hydrostatic WRF V3. 6.1 (Weather Research and Forecast) model is used
to simulate Typhoon Chan-Hom at high resolution with three nests. The model can well simulate the de-
velopment and evolution of Typhoon Chan-Hom as well as the precipitation that it brought to the northeast
of Zhejiang. Observation data indicate that the topographic friction convergence and lifting under northeast
air flow make the strong convective systems gather in the northwest of the typhoon eye in the vicinity of
Zhejiang, with a lot of convective cloud cluster in the convective systems. This is an important reason for
the record-breaking rainfall in northeastern Zhejiang. The control simulation also captures these features.
The precipitation system is consistent with orientation of topography, i. e. the rainfall increases on the
windward side. The sensitivity experiments show that topography in the northeast area of Zhejiang plays
an important role in the increment of the typhoon rainfall. By lowering the terrain, the small-scale convec-

tive systems get reduced apparently. Meanwhile, the rainfall in northeastern Zhejiang weakens obviously
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as well. Thus, topography can impact the structure and evolution of these convective systems, causing the

abnormal changes of precipitation. Of more importance is that Typhoon Chan-Hom maintained the highly

symmetric structure in the vicinity of Zhejiang, with the typical eyewall and warm core structure.

Key words: typhoon, convective system, topography, axial symmetry tangential wind
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Fig. 1 The observed and simulated (a) tracks
(with dots indicating the 24 h center positions)
and (b) central sea level pressure (unit: hPa)

of Typhoon Chan-Hom
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Fig. 2 (a) The observed accumulated rainfall in Zhejiang Province (The marked position
indicates the maximum rainfall center) and (b) time series of hourly rainfall associated with

Typhoon Chan-Hom at Dingjiafan from 0000 UTC 10 to 0000 UTC 12 July 2015 (unit: mm)
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Fig. 3 The NCEP reanalysis data circulation fields for Typhoon Chan-Hom at (a) 0600 UTC 10,
(b) 1800 UTC 10, (c) 0600 UTC 11, and (d) 1800 UTC 11 July 2015
(Shaded area denotes TBB, unit: C; contours denote geopotential height at 500 hPa, unit: gpm;
arrows mark the wind field with speed larger than 12 m + s~ ! at 850 hPa; barbs indicate

the wind field with speed larger than 30 m « s~ ! at 200 hPa)
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Fig. 4

(a) The time-vertical cross section of regionally averaged vertical wind (shaded area, unit; m s~ '),

relative vorticity (red contour, unit; 10 ° s ') and divergence (black contour, unit; 10 ° s ') from

0600 UTC 10 to 0600 UTC 12 July 2015; (b) observed radar echo (unit; dBz) at 06:47 UTC 11 July 2015



568 B i ity A5 < 5 DX 98 3 R0 T T 2R 9 O B R M T A4 1) S ORI 5 691

p/hPa

Bl 5 2015 4E 7 A 11 H 06 B 7K SF KU AT 10 45 36 14
A Y 29, 57N I BRI R 5 B CRRLA m)
S g A (L. B 10 s D
Ot ettty e B 22 )

Fig. 5 Longitudinal cross section of composite wind
fields (u” yw* X10), terrain height (unit: m)

and divergence (contour, unit; 107° s~ ')

at 0600 UTC 11 July 2015
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(c) T2, (d) ICP and (e) HZW experiments from 0000 UTC 10 to 0000 UTC 12 July 2015
[The 850 hPa wind vectors (unit; m ¢ s~ !) and terrain height (contour, unit; m) in Fig. 6a

at 0600 UTC 11 July 2015; AB represents the cross section through the rainfall area]
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