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ABSTRACT

Keywords: storm water detention facilities, smart monitoring and operation, building

management
1. Purpose of the research

Due to climate change, the number of heavy rainfall has increased dramatically,
causing increasing urban storm water discharge and frequent flooding in recent years.
In face the uncertainty of future climate change and urbanization development, many
studies at domestic and abroad have tried to find the solutions and related policies to
solve the urban storm water problems. In the Article 4-3 of Architecture Design and
Construction section of Building Technical Regulations in 2013, it requires that storm
water harvesting systems should be installed in newly, expanded and renovated
buildings in urban areas. All local governments have set up their local requirements for
storm water detention volume and minimum allowable discharge according to the
standard released by the central government. Water Resources Agency, Ministry of
Economic Affairs, has added "Runoff Allocation and Outflow Control" chapter to the
Water Law in 2018 and finalized the relevant sub-laws in 2019. Therefore, storm water
can be mitigated by means of detention facilities and surface areas in the catchment
area. The risk of extreme rainfall events can be reduced.

At present, a large number of storm water detention facilities have been
constructed in recent years in different counties in Taiwan. However, for buildings
owners and responsibilities in managing detention facilities, only some local
governments have set up regulations related to maintenance and management,
dispatching personnel for inspection and penalty. Also, operation and maintenance
measures for most facilities are not related to the building owners or property. Also,
most detention facilities in buildings have not been properly managed, operated,

maintained and repaired after construction. Therefore, they lead to low efficiency and
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damaged to the facilities. In recent years, the central and local governments have
implemented relevant development plans to improve the management and control of
detention facilities in buildings and the flood detention efficiency. For example, the
project of smart public housing and smart city, Urban Development Bureau’s, Taipei
City Government; the installation of guidance and monitoring equipment in the water
conservancy disaster prevention outflow control plan, Water Affairs Bureau, Taoyuan
City; and the house smart cloud subsidy plan, Water Resources Department, Kaohsiung
City Government. These projects are mainly for achieving system facilities smart to
achieve the goal of sustainable management and development. The research project
titled " Integrated planning and effectiveness evaluation of smart operation system for
detention facilities at building scale" was carried out by the Architecture and Building
Research Institute, Ministry of the Interior in 2022. The purpose of this project is to
establish a smart monitoring system for detention facilities in buildings. The project has
successfully constructed an indoor and on-site cases, and conducted overall information
planning and system analysis with the ICT smart building integrated management
platform to achieve the best control efficiency and flood control effectiveness of the
detention facilities. However, regarding its subsequent long-term operation,
maintenance and repair so that it can continue to perform its due functions, there is still
lacking of relevant supporting systems and legal regulations required for complete
construction management. In order to enhance the system integration, system stability
and feasibility of regional implementation and promotion of the smart monitoring and
operation system for storm water detention facilities in buildings in the future, the
purpose of the project in this year is to develop a holistic approach for system planning
and assess the effectiveness of the system. The results obtained by this research will
provide as a corner stone to develop a smart storm water management in buildings and

improve flood resilience in urban areas.

XVI



2.

(1)

2)

€)

(4)

3.

(1)

Methodology and procedures

Four research items are included and are listed as followings:

Investigation on the current situation of management of detention facilities in
buildings.

Research on the direction of integrated intelligent monitoring and management of
detention facilities in building with the current legislation system.

Research and analyze the long-term operational benefits, data collection and
flood detention effectiveness evaluation of the smart monitoring system; analyze
the decision-making parameters optimization, system adjustment and adequacy
rate of the smart monitoring system; discuss the maintenance and repair of system
equipment and operation and maintenance costs.

Research and develop strategies for setting up smart monitoring systems for

detention facilities in existing/newly constructed buildings.
Major findings

Complete the investigation of current status of management of detention facilities
in buildings.

This project has collected the results of inspections data on survey results, and

summarize issues related to the maintenance and management of rainwater storage

and detention facilities in buildings by hydraulic technician’s associations entrusting

by Taipei City and New Taipei City governments. Also this project has prepared a

questionnaire based on the needs of this project and the maintenance and management

which was used in relevant cases in conducting consultation and investigation. The

results obtained by this investigation will be used as a reference for subsequent

combination of relevant laws and regulations.

)

Complete the research on the direction of integrating intelligent monitoring and

management of detention facilities in buildings with the current legal system
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There are still many shortcomings in the construction-related management laws
and regulations issued by the central or local governments for storm water storage and
detention facilities in buildings. In addition, in terms of the actual operation of storm
water storage and detention facilities in buildings, there is currently no system to
facilitate building ownership. People or property management units must comply with
the requirements for long-term maintenance and management. At the same time, the
installation of smart monitoring systems is a very important part for improving flood
detention capacity and supervision efficiency. This project has completed the smart
monitoring and management of storm water storage and detention facilities in
buildings and the current laws and regulations. The direction of system integration is
divided into three levels: the combination of relevant county and city government
regulations or construction management rules, the combination of construction laws
and construction technical rules and relevant measures, and the development of
maintenance and management measures for storm water storage and detention

facilities in buildings.

(3) Complete the evaluation of the long-term flood control effectiveness of the smart
monitoring system and estimation the operation and maintenance costs of the
system

This project has installed a smart monitoring system of the storm water storage
and detention facilities of the building in the Xinyi District, Taipei City, and conducted
long-term automated smart monitoring and operation tests. However, due to limited
rainfall data in Xinyi District, Taipei City in this year even during the typhoon season.
During observation period, the maximum rainfall amount does not exceed 10 mm
which makes the prediction program of this smart monitoring system less able to
highlight its advantages. However, compared with the simulated traditional control
results, the data monitoring results of this project can effectively reduce the runoff

volume. It also has the benefit of reducing flood peaks and achieving the benefits of

XVIII



energy saving and carbon emission reduction by reducing pumping time.

(4) Complete the future research and development strategies for the smart monitoring
systems for detention facilities in buildings

In order to ensure the stability of data transmission in the existed buildings, it
recommends that the system communication network is based on an RJ45 wired
network. If the site conditions cannot permit perforation and wiring, wireless network
gateway for transmission is therefore recommended. For those new building, pipes or
wire troughs for communication equipment should be reserved during design and
construction period and an RJ45 wired network should be configured for
configuration. Otherwise, with conditions of on-site layout is limited by floor
differences or due to building flood detention facilities are located further away, the

wireless network (WiFi, 3G/4G) signals as the transmission interface is recommended.

4. Major recommendation items

Recommendation 1

Research on the incorporate of relative regulations/laws and management systems into

smart monitoring systems of detention facilities in buildings: immediate

Organizer: Architecture and Building Research Institute, MOI

Co-organizer: National Land Management Agency, MOI.; Water Resources Agency,
MOE; Local governments.

This research project not only conducts a smart monitoring system installation and
operation benefits analysis on storm water storage and detention facilities in
demonstration cases, but also a preliminary investigation on the current maintenance
and management status of storm water storage and detention facilities in buildings. It is
found that the current storm water storage and detention facilities The main problem in

the operation of flood detention facilities is that the maintenance and management
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regulations and systems have not yet been fully established, leaving the construction
management obligators at a loss and relying on relevant equipment manufacturers for
renovation and maintenance or simply not managing them. Based on the above reasons,
it proposes to develop storm water storage and detention in buildings. The goal of this
research is to integrate smart monitoring facilities into the building management system,
investigate and classify different types of storm water storage and detention facilities in
buildings, explore their maintenance and management methods, develop plans for
setting up different types of smart monitoring systems and establish the maintenance
and management-related laws and regulations of the smart monitoring system into the
building management system. It is expected to improve the efficiency of the

maintenance and operation of the building's storm water storage and detention facilities.

Recommendation 2

Research and development the system modular of smart monitoring system and
construction planning: short- to middle- term
Organizer: Architecture and Building Research Institute, MOI
Co-organizer: Taiwan Architecture & Building Center, Incorporated Foundation

Due to the innovative system design, the parts of this system has purchased from
different equipment manufacturers. It is time-consuming and labor-intensive to set up
the industrial computer host, control equipment, sensing equipment (water level gauge,
flow meter), network domain establishment, and information communication testing.
For improving the operational performance and stability and the convenience of future
promotion and implementation, this project plans to develop a modular equipment
architecture to make system setup and connection easier, simplify the system setup
interface, make the system lightweight and lower the installation cost. These results will

effectively promote the urban storm water management smart system industry.
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