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The Shared Near Neighbors Neural Network of
Constructing the Debris Flow Warming System

Kuo-Yuan Tseng™ Fi-John Chang®

ABSTRACT The main purpose of this study is to propose an artificial neural
network for constructing a debris flow warning system. The Chen-Eu-Lan creek,
which is located in the center of Taiwan, was chosen as the study watershed. The
creek is one of the most well-known debris flow areas where several serious debris
flows have been reported in the last few years. The hydrological and geological data,
which might cause debris flow, are collected and analyzed first. Then, the shared
near neighbors neural network (SNN) is presented to construct the debris flow
warning system for the watershed.

SNN is an unsupervised learning method, which has the advantages in dealing
with the non-globular cluster and computational elegance. By using SNN, the
collected hydro-geological data sets can easily and meaningfully be clustered into
several categories. These categories can then be identified as “occur” or “non-occur”
the debris flow. To improve the effectiveness of debris flow warning system, a neural
network framework is designed to connect all the clusters produced by SNN, and the
connected weights of the network are adjusted through a supervised learning
method. This framework is used to investigate its applicability and practicability for
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debris flow. The results demonstrate that the proposed SNN neural network is an

applicable and effective tool for debris flow warning system.

Key Words:
unsupervised learning.
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Fig.12 Subwatersheds of Chen-Eu-Lan creek
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Table 2 Subwatershed land parameters

B T YF}”} . e
P | R ;@ﬁg) p
(km2) | (km) |~
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Table 3 Comparison of different input combination
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% o Training Set Testing Set
ﬁ, ) K(KT) 7J‘Z:F/J Cluster iﬂz"J i@ﬂ; I iﬂz"J Tﬁfﬁ
[ ﬁ)fg\r &SNN ?i m,l = ,1_”} e = v\\ll~ Eli -“,I = ,1_”} g = -“II
B M| TR 7
= i S Cluster | 36/620 | 5.8% | 19/19 | 21/418 | 5% | 4/7
S| o], / o | 19/ / o | 4/
(T~R~8) SNN 16/620 | 2.6% | 12/19 | 10/418 | 2.4% | 3/7
Pty P 7@ | 130 Cluster | 32/620 | 5.2% | 19/19 | 21/418 | 5% | 6/7
(T~R~S~A) SNN 14/620 | 2.3% | 13/19 | 11/418 | 2.6% | 4/7
= i P s | 112 Cluster | 29/620 | 4.7% | 19/19 | 16/418 | 3.8% | 6/7
(T~R~S~A-1) SNN 15/620 | 2.4% | 13/19 | 10/418 | 2.4% | 5/7
& fitfay (T s2) | 107 Cluster | 32/620 | 5.2% | 19/19 | 16/418 | 3.8% | 6/7
R-S~A-L-F) SNN 16/620 | 2.6% | 12/19 9/418 | 2.2% | 5/7
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Table 4 Clustering mix up table of 5 input SNN
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