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The Effect of Estimating Probable Maximum
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ABSTRACT

|
The purpose of this study is to make a description of what effect the southwesterly §
flow has on Probable Maximum Precipitation (PMP) by proposing Amplification Index of §
Southwesterly Flow (AISF). The catchment of Tseng-Wen Reservoir is selected as the
study area. NCEP CFSR provides the daily data including wind velocity and precipitable §
water. The Alishan raingauge, near the study area, provides local precipitation daily §
data. All data has selected from May to August, 1979 to 2009. The study finds that §
precipitation has significant relationship with average value of both wind velocity and
precipitable water from NCEP CFSR (The National Centers for Environmental Prediction §
(NCEP) Climate Forecast System Reanalysis (CFSR)) over the southwest ocean of §
Taiwan. Regression equation for predicting the southwesterly precipitation is deduced §
by applying linear regression method and cross validation method which using ten
southwesterly flow events data. AISF is mainly proposed for researches on typhoon §
events among which the typhoons are formed along three typhoon routes which have a §
greater effect on the study area, and is defined as the ratio of historical maximum south-
westerly flow precipitation (Pyys) to southwesterly flow precipitation (Psy). The study §
chooses 17 typhoon events to estimate their respective AISF. The result shows that §
under the effect of southwesterly flow, there occurred strong typhoons and heavy rainfalls §
on a larger scale. The AISFs of all typhoons are all larger than 1 and also matches the
usual occurrences for a convergence region of typhoon and southwesterly flow. Finally, §
AISF was applied on storm transposition method to compare with the design PMP of §
Tseng-Wen Reservoir. Finally, AISF was applied on storm transposition method to §
compare with the design PMP of Tseng-Wen Reservoir.  The result shows it is necessary
to consider the interaction of two weather systems (in this study: typhoon and southwest- %

erly flow) on PMP estimated.

Keywords: Amplification index of southwesterly flow, Southwesterly flow, Probable

maximum precipitation, Tseng-Wen Reservoir.
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1984 5/28-5/29 2 328.7 164.35 5.84 59.07
1985 5/28-5/29 2 361 180.5 8.26 62.06
1988 5/22-5/23 2 376.6 188.3 5.99 59.94
1983 6/2-6/3 2 479.7 239.85 8.97 57.05
1991 6/23-6/24 2 683.5 341.75 9.39 63.01
1998 6/7-6/8 2 414.5 207.25 7.51 60.14
2003 6/7-6/8 2 337.5 168.75 7.07 63.22
1981 7/23-7/24 2 522.2 261.1 9.4 62.26
1989 7/26-7/27 2 543.3 271.65 8.46 62.15
1988 8/13-8/14 2 663.4 331.7 8.61 64.74
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x2 OERAENORLEN FREGBR

Foos18=5.32 Foosp7=4.74
P=a*uv+C P=a*prw+C P=a*uv+b*prw+C P=a* (uv*prw) +C
Cl 11.16 0.60 4.88 11.72
C2 8.79 1.92 4.81 11.51
C3 9.90 1.93 5.53 13.51
C4 8.23 5.04 6.35 12.21
Cs 8.86 1.88 4.83 11.55
C6 6.75 1.47 4.90 8.73
C7 10.55 5.31 5.01 12.06
C8 9.08 1.72 5.22 12.62
9 13.95 2.80 9.01 20.95
C10 6.80 1.28 4.85 9.55
*3 BERAENOROENZIBHREAE) RIBH B D LRE(APE)
P=a*uv+C P=a*uv+b*prw+C P=a*(uv*prw)+C
AE APE AE APE AE APE
V1 8.55 5.2 17.8 10.8 15.21 9.26
V2 66.54 36.86 65.9 36.5 69.08 38.27
V3 26.84 14.25 30.2 16 30.58 16.24
V4 33.95 14.16 2.2 1 9.31 3.88
V5 52.11 15.25 454 13.3 44.87 13.13
Vo 11.51 5.55 39 1.8 5.82 2.81
\%i 33.42 19.81 50.4 29 41.5 24.59
V8 28.91 11.07 16.1 6.1 31.86 12.2
\'%A 17.07 6.29 13.3 49 14.35 5.28
V10 71.47 21.55 48.9 14.7 55.39 16.7
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#F C1 2 C10 JeiEfT F e - BBk 2 - v[E
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K4 EEABENOBLIERAZIARRE
(RMSE)

% ) R E R ] B 7 A2 K B2 RMSE (mm)
P=a*uv+c 40.71
P=a*uv+b*prw+c 36.1
P=a* (uv*prw) +c 37.53

1. %EH AE 2 LE#% » VRS SRIR IRl R =
P=a*uv+b*prw + CH 6 HEFRIK -
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[l SR -

2. FHAPE 2R » V2 ] VT REA - {ERT LI
5% o ffii APE {KHA 10% 5 P=a*uv +
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1 R 1985 8/23-8/24 751.3 375.65
1 53 2005 8/4-8/6 666 222

2 3 ] 2006 7/13-7/15 789 263

2 ok 2008 7/17-7/19 701 233.67
2 EZE 1980 8/27-8/28 595.7 297.85
2 (ED 1990 8/19-8/21 1,187 395.67
3 ey 2005 7/18-7/20 1,226 408.67
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3 KH 1992 8/30-8/31 729.3 364.65
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3 AR, 2 320.0 14.08 66.33 310.2 1.00
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