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Development of 10T-based Digital Twin Monitoring

Platform for Settlement Disaster Prevention

Abstract

Taiwan is located in the subtropical region and is influenced by both
continental cold air masses and Pacific warm air masses, resulting in
prolonged rainy seasons and heavy rainfall during typhoon seasons. In
addition to rainfall, Taiwan's geographical location makes it prone to
frequent earthquakes, which can create sensitive geological zones more
likely to experience landslides during heavy rainfall, causing significant
loss of life and property. Taiwan's position on tectonic plate boundaries
results in frequent earthquakes, and its geological characteristics make it
susceptible to landslides during typhoons or heavy rainfall. This project
focuses on the Liouguei District in Kaohsiung. Particularly, the Liouguei
District was severely affected by Typhoon Morakot in 2009, especially
around the vicinity of Baolai Junior High School and Baolai Elementary
School, where extensive landslides occurred. Therefore, the research area
is focused on this region. The goal is to combine environmental factor
analysis with artificial intelligence technology to predict potential landslide
occurrences in different areas after heavy rainfall or strong earthquakes,
aiding in real-time disaster response measures and preemptive decision-
making. During the implementation phase, it was found that the derived

landslide prediction factor values lacked sufficient discernibility. The



solutions are to expand the grid range, possibly to 100m x 100m or 200m
x 200m, with specific data to be determined after testing, increase the
diversity of the rainfall time series by creating more time series by rolling
back time in 6-hour intervals, and establish effective factor values, as better

factor value settings can more effectively predict landslides.

Keywords: Insufficient discrimination of collapse predictor values,
expansion of data grid, diversity of time series, effective

factor values
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fid VALUE _count _sum _mean

1 1) 107019995117 1) 1070.1999511 10701999511

2 2 106642004395 1 1066.4200439... 1066.4200439..
a 3| 1061.81005859 1) 1061.8100385... 1061.8100585..
4 4 105580004883 1 1055.8000488.. 1055.8000488..
5 5| 1046.07995605 1) 1046.0799560... 1046.0799560..
6 6 1028.19995117 1| 1028.1999311... 1028.1999511..
7 7| 100860998535 1| 1008.6099853... 1008.6099853..
8 8 100441998291 1 1004.4199829 . 10044199829

g 9| 1017.98999023 1| 1017.9899902... 1017.9899902..
10 10 103570996004 1 1035.7099609... 1035.7099609..
11 11 104998999023 1 10499899902 10499399902

12 12 1046.20996094 1 1046.2099609... 1046.2099609..
13 13| 1035.08996582 1| 1035.0899638... 1035.0899658..
14 14 1024.01000977 1 1024.0100097_.. 1024.0100097.

15 15 1014.010009877 1| 1014.0100097... 1014.0100097..
16 16 1003.29998779 1 1003.2099877... 1003.2999877..
17 17| 990.02001953 1 990.02001953... 990.02001953

18 18 976.20001221 1| 976.20001220... 976.20001220..
19 19 961.7199707 1| 961.71997070... 961.71997070..
20 20 94498999023 1 94493999023 944.98999023.
21 21 928.09997559 1| 928.09997558... 928.00997558..
22 22 913.98999023 1/ 913.98999023... 913.98999023..
23 23 90448999023 1 90448999023 904.48999023

24 24 91340997314 1 913.40097314.. 913.40097314..
25 25| 92632000732 1| 926.32000732... 926.32000732..
26 26 937.60998535 1 937.60998335... 937.60998535..
27 27| 94390997314 1| 943.90097314... 943.90997314..
28 28 94859997559 1/ 948.59997358... 948.59997558..
29 29 953.5 1 953.5 953.5
30 30 95840002441 1 95840002441 95840002441
31 3 963.91998291 1| 963.91995291... 963.91998291..
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