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ABSTRACT

Due to the geographical environment conditions, Taiwan frequently suffers from severe
typhoons and rainfall events. These events cause not only flooding disasters in the plain area but also
the debris flow disasters in mountainous areas. Climate change further changes the rainfall patterns.
Therefore, a reliable rainfall gauge observation network is important to support disaster prevention
works. This study researches on improving rainfall gauge observation network. An experimental
semi-variogram is used to fit different types of theoretical variogram models using collected rainfall
data of typhoon and rainfall events from 1998 to 2013 in Taipei area. The appropriate theoretical
variogram model is determined with the KAE and KRMSE methods. The analysis result shows that
the observation range of rain gauge is about 5 km. Through the foregoing results and reviewing the
number of rain gauges in Taipei area. After generating 5 by 5 km grids for Taipei area, we found 38
grids which have potential debris flow risk but lack of rain gauges. In order to assess the priority of
rain gauges establishment, this research applies the sequential algorithm with the spatial property and
weighting factors to evaluate the benefits for each potential new rain gauges. Kriging variance and
spatial analysis are adopted for this assessment. After assessment, the distance between the potential
debris flow area and rain gauge nearby can be less than 5 km. Furthermore, the results show that the
value of kriging variance will decrease and also have better benefits when 10 rain gauges are

established.

(Keywords : Debris flow, Kriging, Rain gauge network)
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Figure 7. Potential debris flow torrent and buffering 2.5 meters at rain gauge of Central Weather

Bureau in New Taipei City.
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Table 2. The result of network normalized weight for rain gauge evaluation.

SAh=2 VAN ol sE=h VAN
i |-LEE | R || e ggff;g&;f?% gg%‘ L\ij@iﬁ HeE
st |smzvw| EEG 5 | EEE Rl e
AR e
3 1 0 12 27 0.70 23.3 0.87 1.58
6 5 0.2 24 15 0.38 15.5 0.31 0.88
10 2 0.05 2 37 0.97 15.3 0.29 1.31
12 9 0.4 21 18 0.46 16.1 0.35 1.21
15 2 0.05 17 22 0.57 11.4 0.00 0.62
19 1 0 7 32 0.84 21.6 0.75 1.58
24 1 0 20 19 0.49 245 0.96 1.45
25 4 0.15 35 4 0.08 25.0 1.00 1.23
26 13 0.6 5 34 0.89 17.0 0.42 1.91
30 1 0 11 28 0.73 11.9 0.04 0.77
31 2 0.05 29 10 0.24 21.4 0.74 1.03
33 1 0 22 17 0.43 20.7 0.68 1.12
35 20 0.95 18 21 0.54 25.0 1.00 2.49
36 3 0.1 28 11 0.27 21.2 0.72 1.09
37 21 1 33 6 0.14 14.9 0.26 1.40
43 6 0.25 30 9 0.22 24.1 0.94 1.40
44 3 0.1 37 2 0.03 25.0 1.00 1.13
45 4 0.15 3 36 0.95 25.0 1.00 2.10
48 8 0.35 10 29 0.76 19.6 0.60 1.71
54 4 0.15 14 25 0.65 20.5 0.67 1.47
56 6 0.25 25 14 0.35 24.0 0.92 1.53
58 1 0 9 30 0.78 21.3 0.73 1.51
64 6 0.25 13 26 0.68 19.0 0.56 1.49
65 6 0.25 31 8 0.19 225 0.82 1.26
66 2 0.05 1 38 1.00 17.0 0.42 1.47
67 5 0.2 34 5 0.11 18.4 0.51 0.82
73 2 0.05 23 16 0.41 22.1 0.79 1.24
74 5 0.2 36 3 0.05 25.0 1.00 1.25
75 5 0.2 32 7 0.16 22.9 0.84 1.20
78 1 0 16 23 0.59 25.0 1.00 1.59
80 3 0.1 6 33 0.86 17.6 0.46 1.42
81 2 0.05 26 13 0.32 25.0 1.00 1.37
82 7 0.3 15 24 0.62 25.0 1.00 1.92
83 7 0.3 38 1 0.00 25.0 1.00 1.30
84 2 0.05 4 35 0.92 25.0 1.00 1.97
86 2 0.05 19 20 0.51 24.7 0.98 1.54
91 4 0.15 27 12 0.30 25.0 1.00 1.45
92 1 0 8 31 0.81 25.0 1.00 1.81
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Figure 8. Distribution of Kriging variance about current rain gauge network
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Figure 11.

The box-plot of the distance between suggested 38 new rain gauges network and potential

debris flow torrent.
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