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Abstract

In recent years, AloT technology has advanced notably in smart cities and the Industrial
Internet of Things (IloT), improving urban efficiency and resident lifestyles. It excels in predic-
tive maintenance, quality control, and optimizing production processes. Enhanced sensing,
transmission capabilities, and edge computing have bolstered IoT devices with superior data
processing and resolution. Artificial intelligence's computational prowess, combined with edge
and cloud computing, has notably boosted the flexibility and efficiency of cloud services.

The National Land Management Agency, MOI recently launched a sewer water level mon-
itoring system, integrating AloT into disaster prevention. This system issues real-time water
level alerts, analyzes drainage bottlenecks, and supports flood prevention with Al-powered wa-
ter level estimation and image recognition. These advancements significantly bolster smart cit-

ies' resilience against water-related disasters.

Keywords : AloT technology, storm water sewer, Al, Flood resilience
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Abstract

In recent years, climate change has led to a significant increase in both the intensity and
frequency of rainfall, making extreme weather events more common and exacerbating the risk
of flooding. Urban development has further increased the burden on city drainage systems,
which are no longer adequate to handle heavy rainfalls. To address this issue, the Taoyuan City
Government has implemented comprehensive water monitoring technologies, including rain
gauges, water level monitoring stations, and cameras, to provide accurate data and facilitate
analysis and forecasting. By integrating diverse water monitoring and smart control systems,
they have effectively reduced the impact of flooding on residents' lives and property, thereby
enhancing the city's disaster prevention capabilities.

Keywords: Smart Water Resource Management ~ Multi-Sensor Water Monitoring ~ loT
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Abstract

Flooding in urban areas has become the norm under climate change. In addi-
tion, in the early planning of rainwater sewers, only road outlines and adjacent
large-scale terrain were taken into consideration, and the terrain of local low-lying
areas was not evaluated in detail. This resulted in the current bottleneck drainage
channel section of urban rainwater sewers, which means that it is difficult to com-
pletely drain rainwater from the rainwater collection system. Urban water accumu-
lation, even low-lying areas are flooded and rainwater sewers are not full, etc.
Therefore, current sections of urban stormwater sewers with low rainwater capaci-
ty have become areas of concern or prone to flooding during urban flood disaster
prevention. This study aims to understand the current drainage bottleneck prob-
lems of urban stormwater sewers in urban areas and to define the drainage capac-
ity of urban stormwater sewers or rainwater tolerance, and through the construc-
tion and verification of hydrology and one-dimensional hydraulic models, hyeto-
graph, design rainfall. Analyze the rainwater capacity of urban rainwater sewers
based on rainfall intensity, identify urban drainage bottleneck sections, and try to
provide feasible strategies for urban disaster prevention and adjustment adapta-
tion, so as to improve and reduce the frequency of flooding in urban areas, etc.,
and use New Taipei City as a case study.

Keywords: rainwater tolerance, hydrology and one-dimensional hydraulic model,
urban disaster prevention and adjustment adaptation
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Abstract

Currently, most rainwater pumping station monitoring systems can only provi
de water level monitoring information and lack flow monitoring. To enhance the in
telligent disaster prevention capabilities of urban drainage systems, this study pro
poses the idea of using an Acoustic Doppler Current Profiler (ADCP) for forebay flo
w monitoring. ADCP has extensive application experience in river channel flow mo
nitoring, and its technical reliability and data accuracy have been verified. The inte
grated monitoring system proposed in this study can monitor both water level an
d flow simultaneously and can be combined with artificial intelligence technology
for intelligent disaster prevention applications. Specifically, through rainfall forecas
ting and real-time water level and flow data analysis, the system can provide early
warnings, giving pumping station operators ample time to prepare for the startup
and operation of the pumping station. The implementation of this system will help
improve the responsiveness of urban drainage systems, reduce the risk of flooding
caused by sudden heavy rainfall, and enhance overall disaster prevention effective
ness. This study proposes an innovative rainwater pumping station monitoring sys
tem concept through the integration of ADCP technology flow measurement and
water level monitoring, providing a more accurate solution for intelligent disaster
prevention, and is expected to significantly improve the response speed and effici
ency of urban flood drainage in the future.

Keywords: Rainwater Pumping Station, Integrated Monitoring of Water Level and
Flow, Urban Drainage, Smart Disaster Prevention
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Abstract

The construction of sewer systems is one of the key indicators for assessing a
nation's level of development. However, modern challenges in sewer management
are becoming increasingly complex and vast, including of aging infrastructure, the
impact of climate change, integration of disaster prevention, insufficient funding f
or construction and maintenance, and the application of big data collection and a
nalysis. This study compiles the latest research from European and American acad
emic journals, as well as Japanese scientific projects. Research from the University
of Texas outlines the major challenges facing current sewer infrastructure and prov
ides corresponding improvement strategy recommendations for each issue, inclu
ding both preventive and corrective strategies, aimed at improving the efficiency o
f traditional sewer management strategies. Additionally, research from the Water R
esources Management journal highlights the use of adaptive water management
and smart water management technologies to enhance infrastructure's resilience t
o the impacts of climate change. Technologies such as smart meters, intelligent m
onitoring, smart transmission, and smart analysis and control systems can optimiz
e water resource allocation and real-time response capabilities, significantly impro
ving water security. Japanese scientific projects have developed Al technologies to
quickly analyze anomalies in sewer systems, detecting potential issues rapidly and
using various data to make comprehensive judgments for informed decision-maki
ng. The feasibility of this technology was verified in Yokohama' s sewer system, sh
owing a detection rate of up to 90%, successfully identifying system abnormalities
swiftly. The findings of this study can serve as a reference for upgrading and optim
izing domestic sewer systems, continuously improving their resilience capability to
natural disasters.

Keywords: sewage system, Al, disaster prevention
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Abstract

Sewage system construction typically needs to be carried out in close proximit
y to buildings, and its benefits are not immediately noticeable to the public. Durin
g the early stages of connecting users to the system, there is often resistance or rej
ection from residents due to a lack of understanding of the project's benefits. Issu
es related to living spaces or access disruptions can also lead to low acceptance or
deliberate delays, ultimately affecting the progress of construction and overall con
nection rates.

Chiayi City's sewage system project started later than in many other counties. Duri
ng the initial phase, residents' daily lives were affected by the connection work, an
d nearby traffic was also impacted, resulting in confusion and doubts among citize
ns, leading to low cooperation. However, through the joint efforts of city governm
ent staff, the construction team, council members, and local community leaders, t
he impact on citizens' daily lives was minimized, and road and traffic safety were c
onfirmed. By the end of this year (2024), the first phase's goal of connecting 15,00
0 households will be achieved, and the second phase will be initiated ahead of sch
edule. This demonstrates the city government's team's commitment and determin
ation to gradually complete Chiayi City's sewage system infrastructure. Taking the
publication opportunity in the journal, we are sharing Chiayi City's experience in pr
omoting and advocating for sewage system projects with the public.

Keywords: sewage system, promotion, public participation
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Abstract

The construction of sewage systems is a key indicator for evaluating a nation's
infrastructure. Not only do these systems improve residential environmental sanit
ation and prevent marine pollution, but they also contribute to the sustainable use
of resources. To enhance the quality of living environments in Lienchiang County, t
he Environmental Resources Bureau (ERB) has been actively promoting the constr
uction of sewage systems. According to Article 26 of the “Sewerage Act” and Art
icles 3, 5, and 6 of the “Lienchiang County Sewerage Usage Fee Collection Auton
omous Regulations” , "users of the sewer system must pay usage fees," with the ¢
alculation formula and collection methods determined by the competent authorit
y.

Given that Lienchiang County is predominantly hilly, with a population dispers
ed across five main islands and terrain largely composed of igneous rock, the natu
ral conditions have resulted in the placement of wastewater treatment plants and
pipelines being closely tied to the population distribution in each township. The ¢
ounty's treatment plants include 10 MBR systems and 13 contact aeration system
s, with wastewater mainly originating from households, tourism, and the food and
beverage industry, which produce wastewater containing grease.

In recent years, by the efforts of various government departments, the collecti
on of sewage usage fees was officially announced and implemented on December
1, 2022. In the process of formulating and implementing the fee collection, negoti
ations were held with the water plants to agree that sewer usage fees would be col
lected alongside water bills. In addition, the ERB held several public briefings to pr
omote the correct use of the sewage system, explain the fee collection mechanis
m, and emphasize the necessity of advancing the sewage system. Through contin
uous communication of the core policy ideas, the ERB aims to minimize public op
position during the implementation process.

Keywords: Sewage system, Sewerage usage fee, Public participation
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Abstract

With the impact of climate change on human life, the international communit
y has begun to focus on greenhouse gas management. Taiwan also announced th
e Climate Change Response Act on February 15, 2023, officially incorporating the |
ong-term vision of achieving net-zero emissions by 2050 into legislation. In respo
nse to international trends and government policies, the National Land Managem
ent Agency initiated carbon reduction projects and carbon neutrality demonstrati
on plans in 2023 for operational sewage treatment plants. Taking the Qimei Sewag
e Treatment Plant in Kaohsiung as a carbon neutrality example, the project establis
hes baseline emissions, optimizing equipment efficiency and operational processe
s, conducting greenhouse gas audits to verify reduction outcomes, and applying f
or voluntary reduction projects to obtain reduction credits. This makes domestic s
ewage treatment plants and water resource recycling centers to reference the outc
omes of this case and serves as a basis for subsequent greenhouse gas audits, red
uctions, and procedural guidance. The National Land Management Agency will dr
aft the "Reference Guidelines for Carbon Reduction Operations during the Design
and Estimation Phases of Sewage Treatment Plants.” Starting from the design phas
e, carbon budget management will be implemented to reduce carbon emissions ¢
aused by sewage plant projects. Through the regulations of international laws and
the requirements of domestic authorities, it is hoped that both new and existing s
ewage plants will actively operate toward the goal of net-zero emissions in the fut

ure.

Keywords: Climate change, Sewage treatment plant, Carbon neutrality
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