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ABSTRACT

Taiwan has unique geomorphologic and hydrologic conditions with steep landforms, unstable
geologic formations, and catastrophic rainfalls by seasonal typhoons. Soil and water disasters in
Talwan are  not only caused by natural triggering factors but also improper land utilization on the
hillslopes. It is therefore critical to establish hazard prediction, assessment, and mitigation for
protecting watersheds. This study devel oped the Precipitation Analysisand Warning System. The
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hydrologic responses and statistical methods were employed to analyze the real-time data from
Central Weather Bureau and obtain the rainfall return periods. The warning classes for intensive
precipitation were set up for each meteorological station. The alert grades were also used as a
debris-flow occurrence index. The Precipitation Analysisand Warning System can output the resullts,
such as the precipitation communication tables and the warning communication tables, and provide
as an instantaneously monitoring for the rainfalls. This study showed that the developed computer
systems can be effective tools in flood assessment and hazard mitigation.
Keywords: Hydrologic responses, Warning system, Hazard mitigation,Real-time analysis
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Figure 1. Flow chart of the study.
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record in Taiwan.

Figure 4. Spatial distribution of raingagueswith
daily rainfall data over ten years of
record in Taiwan.
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Figue 17. Warning classes of raingaguesin Nantou county.
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Figue 18. Warning classes of municipal areasin Nantou County.

19. ( )
Figue 19. Warning classes of Da-Cu-Keng creek watershed.
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1
Table 1.Topographic information summary of theillustrated watersheds.

1 2 3 4 5 6 7 8 9 10
; 3c60 20 100 20 100 (100 15 34 10
00
AOO?P AO109D A10p A0O2pP 003
( Kn 1.8/21.5012.921.140.1410. 70.121.6/123.5(f 57.0
7.2 9.7621.|r25.(22.0818. 2008 8.5(611.4 46.5
(Km)
( Km) 1.663.325.2B835.160.744.2R20.6(52.7|163. 3 7.84§
1.602.6835.05 4.5 0.171.790.182.0|71. 47 2. 712
(Km)
(Km)l.912.695.014.440.231.740.232.131.43 2. 78
2 1 1 1 1 1 1 1 1 1
m) 402 434 1500118991007 526 442 1465654 1670

(m) 535/ 955/ 15842025 460, 907 256/ 1530 972 1981

50.pB39. 4006. 40 7.202.806. 0%7. V1. 460. YO61. 7

(R)) 0.3/120.290.280.3(70.6[80.210.4J120.5(7r0. 30 0. 24

(kmy| 7200 5F2.5[74.810.806.170.700.782.40 20.9
£ 0.7[10.2R0.501.0/84.723.553.9/50.3[81. 74 7. 64

(C)) 0.6/60. 450.590.6/50.6B30.640.6/00.5[30.5[8 0.5 1
) 0.4/40.2000.340.420.4 0.4 0.360.2[80.34 0. 33

(E) 0.9[20. 4 0. 7[71.0/10.5[70.8[70.6/10.5[20. 68 1.0 ¢
D) 1.051.7/80.3/90.2(11.6/60.171.8/91.3[20. 401 0. 04
£ 1.100.6/60.0/80.0(57.350.008.1[20.6[20. 28 0. 04

131



B AR AT A

SRS
%148 AP0 o
SO [pos [ ~[p50

S P <]

EERAEE
¢ Wi [EET
& | BRI
! El i
C EAE EEAR |,
[mme ]| | HERa

20.

LOGO

Figure 20. Screen capture in the Precipitation Analysis and Warning System.
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Figure 21 Screen capture in the Watershed Topographic Information System.
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Figure 22. Screen capture in the Rainfall Data Analysis System.
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Figure 23. Administrative division of warning station.
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Figue 24. Screen capture in the Precipitation Communication Tables Analysis System.

&R
REFEAEETIER B S1001- IRES 40001195 FUETRRRD TR0 115
Jem  wa | fTEEE SR nnh) SR SWEEES  TUHEN TOMSr) GWREE W
601 TR [Eakity o) 33 425 o 392 435 R
804 @A [Ealits 17.5 2.5 0 437 498 R
928 MEE EREkEs 17.5 7 0 419 500 R
i it BT 13.5 7] 0 458 588 FEE
517 EAAT  EREHEERE 1 155 o 541 833 FEET
501 HE AR AR 9.5 % o 411 EE FEET
803 Eg [Eakity o) 8.3 6.5 0 31 447 FRYR
&05 Fh  ERRREEE 8 12 0 T8 450 TR
703 R LA 45 9 o 548 &34 FEET
4 R [Eatity o) 45 165 0 530 501 FRERYR
%30 "E [t 43 12 0 338 414 TR
o B [Eakity o) 4 1% 0 447 501 FRYH
a0 W ol et 4 7 ol 35 467 FRYH
] ] x L L
= B £ i i
=1 B & &
= @ @
+ &
K3 [
i i
=l =l
+ A
E 8 1

5.
Figure 25. The precipitation communication table.
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Figure 26. Screen capture in the Warning Communication Tables Analysis System.
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Figure 27. The warning communication table.
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