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Table 1. The temporal and spatial designs of the nested regional spectral model.

iR RSMA RSMB MSMC

i 4 i ] 58°E — 152°E 100°E — 132°E 118°E — 123.5°E
2°N — 55°N 12°N — 33°N 21°N - 26.5°N

AERSE (X XY) 81 X 55 81 X 79 108 X 115

MR #1200 H EORIVZNEES FORYNES

TEE A 18) 190 18) 191 28 290%

= bayisaikiisifiEE 240%% 60F% 208

HeTEfEAT 543 (~10km) 543 (~10km) 30#) (~1km)

2. 5 JJRSMA ~ RSMBH#&H B2 IR JIMSMCAERH /B FE
Table 2. The physical process of RSMA and RSMB hydrostatic module, and MSMC non-hydrostatic

module.
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Fig. 2. The surface analysis for the RSMA module of nested regional spectral model. (a) 00 Z 21 Dec.
2001. (b) 00 Z 22 Dec. 2001. The white line stands for sea surface pressure (hPa) with interval
of 4 hPa. The shaded is the temperature at 1000 hPa level with interval of 10°C. The wind bar
shows the wind field at 1000 hPa level. The full bar is 10 ms™.
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Fig. 7. The forecast of 22th hours by the MSMC module of CTL (06 LST 21 Dec. 2001). (a) A,,,0,
(= —0.6 K). (b) wind field (m/s). The contour represents the area which wind speed =10 m/s. (c)
and (d) the same as (a) and (b) but for NOWI.
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8. The vertical cross from 26°N » 119.5°E to 23.5°N » 122°E for the forecast of 22th hours
by the MSMC module of CTL (06 LST 21 Dec. 2001). The black shaded area is the terrain of
Taiwan. (a) 0, (K), T, (*C) and A,,,0, (=—0.6 K) A,,,0, (= —0.6 K) (dashline). The bold
dashline is the axis of critical value. (b) The arrow stands for the synthesis wind which parallel
and perpendicular to this profile (m/s). The contour represents the v component wind speed ( =
Om/s) .
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Fig. 10. The time sequential from 15 UTC 20 to 06 UTC 21 Dec. 2001 of the simulated surface
temperature and wind field at the west and east of Taiwan by the CTL run of RSMS module. (a)
A0, (= —0.6 K). (b) The wind field (m/s) and isotach (=10 m/s ).
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Fig 11. The time sequential from 15 UTC 20 to 06 UTC 21 Dec. 2001 of the simulated surface
temperature and wind field at the west and east of Taiwan by the NOWI run. (a) A0, (= —0.6

K). (b) The wind field (m/s) and isotach (=10 m/s).
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Taiwan Local Circulation and Wu-Yi Mountain Effect
during Cold Surge Period

Chi-Chang Liao Fang-Chuan Lu
Department of Environmental Information and Engineering, National Defense University

Department of Computer Science and Information Engineering, Nan Jeon Institute of Technology

ABSTRACT

As located to the south-east of Wu-Yi Mountain (WYM), the weather of Taiwan is affected
by the land-sea distribution and complex terrain. When the cold-air leading edge moves out from the
Mainland during the cold surge period, the system is subject to the influence of WYM. The results
of numerical simuation point out that the main impact of WYM on the cold surge system is to make
the pressure increase windward and decrease leeward, and the temperature increase leeward. The
wind field is guided by WYM with changing directions and increasing the speed around Taiwan.
The presence of strong northeasterly winds in winter over the Taiwan Strait and the northern part of
Taiwan is mainly induced by WYM. Under the Impact of such strong winds, the cold-air leading edge
accelerates southward over Taiwan Strait. Without the presence of WYM, the temperature gradient
would increase and the surface temperature would be lower over the Taiwan area during the cold
surge. Also the coverage and intensity of the leading edge of cold air would increase with a thicker
layer of cold air aloft.

Key words: cold surge, nested spectral model, mountain effect



