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Introduction The LLarge-scale Circulation Index: SWEI
A conceptual downscaling method Is presented to demonstrate the new approach of STEP 1 Select the days with favorable vorticity condition during May and June: positive vorticity
using a large-scale circulation index as a predictor to approximate the local-scale over S. China and Taiwan (red grid) and negative vorticity over the SCS and Philippine
climate extremes. The circulation index, southwesterly flow index (SWFI), is directly Sea (blue grid)

derlved from the global model outputs. The predictand Is Taiwan Mei-yu extreme STEP 2 Calculate the SWU — the mean U850 of the grids with strong vorticity gradient (green
rainfall frequency (TMERF). The SWFI derived from CMIP3 and CMIP5 models can be grid)

applied to project the changes of TMERF in the future under different climate
scenarios. The SWFI derived from the S2S prediction models will be applied to
predict TMERF weeks ahead.

STEP 3 Determine SWUc on the multi-year climate basis. For real time prediction, the SWUc is
the median value of SWU in 50 years (1951-2000). For Climate Change study, the SWUc
IS the median value of SWU in 20 years (1986-2005).
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The Mei-yu season in Taiwan
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Taiwan is a mid-size island located at the western boundary of the subtropical Pacific

30N —

with the Tropic of Cancer running across. Even though the area of Talwan is only w00
about 36,000 square kilometers, there are six mountain peaks over 3500 meters and ZON_’““-\_,\ g
the highest peak Yushan is at 3,952 m. The integrated monsoonal and terrain effects N o
result in a unique rainfall pattern in Taiwan. Taiwan’s climate variability is influenced wd T IO N voo —
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Taichung station located at the central conditions represented by 850-hPa vorticity : iteri inds i

and U for Taiwan Mei-yu extreme rainfall
events.

part of the island near the west coast
(Fig. 1) shows a sharp peak at pentad 32
(June 5-9). The accumulated rainfall
amount during the 10 pentads from
pentad 27 (May 11-15) to 36 (June 25-20)
makes up about one third of the annual

STEP 4 SWEFI is defined as the number of days during May and June that satisfying the criteria
of 850-hPa vorticity and SWU >= SWUc
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FIGURE 7 The time series of SWFI (blue bar) and The 2-category TMERF prediction based on SWFI
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convective systems (MCSs)
embedded in the cloud band along |
the Mei-yu front (Fig. 3). The
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