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Fig. 1 Forecast track (dotted line) for the
TY0216 (SINLAKU) (initial time:2002/09/07 08
BST (Beijing Time) » shown at 3-hour intervals) and
observational track(solid line) analysed by the Central

Meteorological Observatory(CMO)

W1, 24 h XA LR BURIRZE A 6 hPa, 57
PIaR Y BE B PO U TS0 T 65 KU il

F 10216 5 5 RUTTR 0 78 B8 700 (oL B 1) 28 %0 15 2%

Table 1

The absolute errors of the analysed and forecast center positions and intensities for the TY0216 (SINLAKU)
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Fig. 2 24-hour accumulated precipitation;observation(a) and MM5 output(b)
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Fig. 3 48-hour accumulated precipitation:observation(a) and MM5 output(h)
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Fig. 4 3-hour accumulated precipitation simulated by MM5 model during the typhoon landfall(a) ,

3-hour accumulated precipitation simulated by MM5 model 12 hours later since its landfall(h)
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Fig. 6 Altitude-longitude cross sections of specific humidity(shown by dashed line, unit:g/kg)

and stresm line(shown by vector line)along the latitude(27. 5°N)
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Fig. 7 The distribution of initial temperature-drop
filed in the simulation of the cold air effect
(the horizontal axis denotes the northward orientation,
the numbers show distance from TC center, the
vertical axis denotes altitude level,and numerical
values are the temperature-drop extent(unit: C);

experimental A(a),experimental B(b),experimental C(¢))
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Fig. 8 36-hour accumulated precipitation under different cold air effect patterns
(weak cold air effect the external bound of Tropical cyclone(TC), (a) Strong cold air effect the center

part of TC (b). Weak cold air effect the center part of TC (¢). No influence of cold air (d) ;in fig. a.b

and c.The positive area denotes the increasing of precipitation. and the negative area denotes oppositely)
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Table 2 The center intensities per 3 hours
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Fig. 9 The differences of vertical velocity (unit:m/s) between the control experiment and Experiment A, Experiment B
(a,b,c show the outputs from Experiment B;d,e,f show the outputs from Experiment A;

a,d. 07 Sept. 2002 20:00,b,e. 07 Sept. 2002 23:00,c,f. 08 Sept. 2002 02:00,L.ST)
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Fig. 10 The differences of water vapour flux divergence(unit: 10~ °g/(kg. s))between the control
experiment and Experiment A, Experiment B. (a,b,c show the outputs from Experiment B;d,e,f show
the outputs from Experiment Aja.d. 07 Sept. 2002 20:00 b,e. 07 Sept. 2002 23:00 c,f. 08 Sept. 2002 02:00,L.ST)
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Fig. 11 The variety of 48 hour accumulated precipitation
when the vapor in the domain area is decreased half
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THE NUMERICAL SIMULATION OF RAINFALL AND PRECIPITATION
MECHANISM ASSOCIATED WITH TYPHOONS SINLAKU (0216)

Niu Xuexin
(Zhejiang Research Institute of Meteorology, Hangzhou 310017)
Du Huiliang
(Zhejiang Meteorological Observatory, Hangzhou 310017)
Liu Jianyong

(Atmosphere department of Nanjing University, Nanjing 210093)
Abstract

In this article, numerical experiments of rainfall associated with T0216 (Sinlaku) are carried out using
MM5 numerical model. And the simulations are successful. The simulating precipitation cell intensity and
position, precipitation distribution all match with the observations well. For a good understanding of the
precipitation mechanism associated with the tropical cyclone, we also carry out many other experiments.
The results indicate:

(1) When the cold air invades the external part of the tropical cyclone, the precipitation far off the
tropical cyclone center and in the inverse trough increases in great quantum. When invading the vicinity of
the typhoon center, the cold air reduces the tropical cyclone center intensity, the precipitation near the
center decreases prominently, while the precipitation outside the tropical cyclone and in the inverse trough
increases notablely.

(2) The orographic effect augments the rainfall over the upwind slopes of the mountains, precipitation
cell intensity and the precipitation near the tropical cyclone center. It abates the rainfall over the downwind
slopes of the mountains. So the orograohic effect makes the precipitation distribution more asymmetric.

(3) The humidity field of landmass and region near the sea shore has a great impact on the rainfall as-
sociated with tropical cyclone.

The results mentioned above will play a valuable role in forecasting the rainfall during a tropical cy-
clone process.

Key words: Rainfall associated with tropical cyclone,Impact mechanism,Numerical simulation.



