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Fig. 1. The distribution of 25 surface stations
and 265 automatic rain gauge stations of

Central Weather Bureau.
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Fig. 2. The best tracks of typhoons in the
domain of 118-126 degrees East and
19-28 degrees North in Jul. and Aug.
during the period of 1998 through
2008.
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Table 1 Contingency table of categorical

statistics.
Prediction
Yes No
Observation
Yes Nx Ny
No Nz Nw
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43(TS)Y4O T (Schaefer 1990):

Nx - Nxmndom
Nx + Ny + Nz - Nx

Hrh

ETS =

random
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Table 2. Numbers of typhoons occurred in the selected domain of this paper in Jul. and Oct. during

the period of 1998 through 2008.
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i
= 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
4
H
7-8 2 0 3 3 2 2 3 3 4 3 2
9-10 2 1 3 3 1 1 3 3 1 2 1
7-10 4 1 6 6 3 3 6 6 5 5 3
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Fig. 4. The mean skill scores(vertical axis) of extremely heavy rain caused by typhoon in three

periods of Jul. through Aug., and Sep. through Oct., and Jul. through Oct. during the period
of 1998 through 2008 by using the best percentile rank of 1-hr, and 3-hr, and 6-hr, and 12-hr

accumulated rainfall amount(horizontal axis)selected from the data of hourly rainfall amount of

1998 through 2008.
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Fig. 5. The mean skill scores(spots, left axis) ,and the summation of skill scores(line, right axis) of

extremely heavy rain forecasts at 290 stations in Jul. through Oct. during the period of 2007

through 2008 by using the best percentile rank of 3-hr accumulated rainfall amount selected

from different data sets (horizontal axis)in Jul. through Oct..
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Fig. 6. The mean skill scores of extremely heavy rain forecasts of 290 stations in Jul. through Oct.

of 3 different data sets by using the best percentile rank of 3-hr accumulated rainfall amount

selected from 4 different data sets.
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Fig. 7. The threat scores (left axis)of extremely
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data sets. The case numbers (right axis) of
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Fig. 8. The tracks of typhoons in the domain of
118-126 degrees East and 19-28 degrees
North in Jul. and Aug. during the period
of 2007 through 2008.
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Fig. 9. The distribution of extremely heavy
rain cases at each station in Jul. and Aug.
during the period of 2007 through 2008.
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Fig. 10. The skill scores of extremely heavy
rain forecasts in Jul. and Aug. during the
period of 2007 through 2008 by using the
best percentile rank of 3-hr accumulated
rainfall amount selected from the data
during the period of 1998 through 2006.
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Fig. 13. Same as Fig. 10., except in Sep. and
Oct..
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Fig. 14. The best percentile ranks of 3-hr
accumulated rainfall amount for every
station in Jul. and Aug. selected from the
data during the period of 1998 through
2006.
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Fig. 15. The minimum values of the best
percentile of 3-hr accumulated rainfall
amount for every station in Jul. and Aug.
selected from the data during the period
of 1998 through 2006.
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Table 3. The numbers of extremely heavy rain events, hits, false alarms, misses, and skill scores
values of lower and higher skill scores of extremely heavy rain forecast at weather stations in
Jul. and Aug. during the period of 1998 through 2008.

sx ol SENARE S i AR R Bt s
7l 21 8 32 13 0.15
M1l 21 6 39 15 0.1
=0 24 7 48 17 0.1
Kk 33 7 23 26 0.13
k=3 24 6 28 18 0.12
=rh 33 23 19 10 0.44
Eil 95 39 2 56 0.4
R 33 23 20 10 0.43

Fe4. [FFR3 > HE9-10H -
Table 4. Same as Table 3, except for Sep. and Oct.

sa i SRS i AR AR Bttt s
kIR 46 15 33 31 0.19
NS 17 17 198 0 0.08
X 36 8 21 28 0.14
Pk 44 18 53 26 0.19
L7 108 75 32 33 0.54
Wi 105 71 27 34 0.54
FEIR 89 67 43 22 0.51
=rh 71 40 20 31 0.44
B ERL L 125 75 14 50 0.54
Eil 119 69 17 50 0.51
HH®E 85 70 33 15 0.59
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A Study on Applying Rainfall Amount Percentile
Rank to Typhoon-Related Extremely Heavy Rain
Forecast

Huei-Min Wang and Tien-Chiang Yeh
Central Weather Bureau, Taiwan, R. O. C.

ABSTRACT

This paper analyzes hourly rainfall data of 265 automatic raingauge stations and 25 surface
weather stations from the Central Weather Bureau and best track data of tropical cyclones at 6-h
intervals from the Joint Typhoon Warning Center during 1998-2008 and attempts, through percentile
rank statistics, to forecast the potential of extremely heavy rain in the next 24 hours over Taiwan as
surface centers of tropical storms/typhoons enter the domain of 118° to 126°E and 19° to 28°N. The
accumulated rainfall amount in certain period at a station will serve as the indicator of its extremely
heavy rain occurrences for the next 24 hours when the figure equals or exceeds some percentile rank.
In addition, the best percentile rank of accumulated rainfall amount in certain period for a station is
identified as the highest equitable threat score is achieved.

The results reveal that, based on analyses of four-year data, the best percentile rank of 3-h
accumulated rainfall is the optimal indicator for the potential forecast on typhoon-related extremely
heavy rain. And instability tests indicate that this method performs stably. Threat scores of extremely
heavy rain forecasts for all stations over the period of July through October during 2007-2008 by
using the best percentile rank of 3-h accumulated rainfall amount of the same months over 1998-
2006 exceed 0.4 in regions with relatively more extremely heavy rain events, and the scores are even
greater than 0.6 in some of which. This approach apparently has application potential for extremely

heavy rain forecasts in Taiwan during typhoon invasion.

Key words: typhoon-related extremely heavy rain, potential forecast, percentile rank






