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Director’'s Words

Facing rapid advancements in information and communication technology, industrial globalization, global
climate change, and the imminent launch of Taiwan's Free Economic Pilot Zones, Aerotropolis, and other
major projects, the development of the transportation business must conduct planning with more innovative
and forward-looking ways of thinking to coordinate with government policy and respond to the impact of
changes in the external environment on the transportation sector.

This institute has long acted as the think tank of the Ministry of Transportation and Communications (MOTC),
assisting the ministry in formulating policy, integrating and coordinating transportation strategies, executing
plans, supporting administrative technology and innovative research for transportation on all levels, and
establishing a bridge for communication between the transportation industry, the government, academia,
and research institutions. In recent years, in addition to responding to the most recent changes in internal
and external environments, integrating innovative and specialized thinking, and actively conducting research
on the overall transportation system, this institute has also continued to collaborate with the MOTC in
accordance with its major policy guidelines to conduct relevant research and provide professional advice.

Among the three main axes of research within this institute, major achievements in “supporting the MOTC in
formulating major transportation policy” include completing the White Paper on Transportation Policy (2). The
institute continues to present white papers on transportation safety, maritime, and air transportation policy, to
assist in promoting the MOTC's Improvement Program for Traffic Order and Safety, to conduct reviews of the
annual budget and individual case reviews for the Mid- and Long-Range Plans for Each Subcategory of the
Transportation Sector, to assist the MOTC in promoting the Upgrade Plan for Highway Public Transportation,
to formulate the Climate Change Adaptation Strategy and Action Plan for Transportation Construction and
the Carbon Reduction Policies and Promotion Strategies for the Transportation Sector, and to conduct a series
of studies on overall transportation planning and strategy. In regard to assisting subordinate agencies and
local governments in implementing transportation policy, this institute has promoted the implementation of
evaluations of management planning in bridge maintenance, conducted the Improvement Program for Accident-
Prone Roads in Taiwan and the Improvement Program for Transportation in Aboriginal Townships (Areas), assisted
the Taiwan Railways Administration in establishing information technology and systematization in rail scheduling,
promoted the Program to Import Intelligent Transportation Systems Into Tourism and Recreation Areas—i3 Travel
Falling in Love With Traveling, and conducted the Study on Reconciling IMO Maritime Safety Conventions and
International Norms for Maritime Case Processing. In regard to establishing technical standards and information
platforms for transportation systems, the institute has provided online transportation services, conducted the
Study on the Cost-Effectiveness of Promoting LED Streetlights in the Transportation Sector, conducted the Study
on Motorcycle Traffic Safety Engineering Design Methods for Mixed-Traffic Situations,” assisted in promoting the
pilot project for bike lanes in eastern Taiwan and formulating a reference manual for bike lane system planning,
and promoted and implemented an intelligent navigation system for Taiwan's coasts and ports and maintenance
management manuals for piers and harbor structures.

Looking toward the future, this institute will conduct more prospective research and programs to assist
in business integration and coordination, fulfilling its mission and role as a think tank for the MOTC. This
institute will further reinforce the orientation and intensity of policy and technical requirements, mastering
internal and external environmental changes and actively promoting related business to lay a solid
foundation for the long-term development of transportation construction in Taiwan.

Tyb-Ming Lir

Director-General of the Institute of Transportation,
MOTC
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Organization and Human Resources )-

1.HISTORY

Since its relocation to Taiwan, the Central Government of the Republic of China has been
actively engaged in infrastructure development. This effort has brought prosperity to
Taiwan and transformed Taiwan into an economically dynamic force. However, although
the investments in transportation have experienced substantial growth over the years, they
lag consistently behind the overall growth of the economy and the rise in living standards.
Consequently, transportation infrastructure is inadequate and traffic congestion is worsening.
Therefore, government authorities have the responsibilities to develop strategies to better
utilize existing transportation facilities and to prepare medium-range and long-range plans
to satisfy future transportation demand.

The development of transportation infrastructure requires huge capital outlays, while
available manpower and monetary resources are always limited. Under the circumstances,
there is a need to charge a single transportation planning agency with the responsibilities
of setting priorities and programming for investment. Furthermore, transportation services
are mainly regarded as public utilities and, as such, are subject to government regulations
in connection with fare structure, capacity, formation and dissolution of firms, etc. To ensure
that regulations are stipulated and implemented to the best interest of the nation, there
is also a need for a single transportation planning agency to review existing and pending
regulations for possible revisions. Finally, transportation services can complement each
other but they can also be entangled in a counterproductive struggle to serve the same
sector of market. In order to develop an efficient, integrated transportation system, it is
imperative that a planning agency be dedicated to the development and coordination of
transportation services. Because of these various concerns, the Ministry of Transportation
and Communications established the Transportation Planning Board on August 1, 1970.
Over a period of fourteen years since its inception, the Transportation Planning Board had
completed a number of planning projects. Notable examples of such projects include:
Taiwan Area Integrated Transportation Systems Planning Study; Plan for Integration
of Freeway Interchanges and Connecting Highway Systems; Preliminary Plan of Taipei
Area Public Transportation Systems; Taipei City Area Railway Improvement Plan; Plan of
Taipei Metropolitan Area MRT System; and Long-range Development Plan of Kaohsiung
Metropolitan Area Public Transportation System. In addition, the Transportation Planning
Board was also instrumental in conducting studies to assist the government in the

formulation and implementation of policy decisions.

INSTITUTE OF TRANSPORTATION, MOTC 9
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l Organization and Human Resources )-

The Transportation Planning Board, however, was a provisional organization; it had very limited
funding and manpower to tackle the increasingly complex transportation problems. Therefore,
the Institute of Transportation was created on January 5, 1985 by merging the Transportation
Planning Board with the former Institute of Traffic Research, which had the mandate to conduct
traffic research and personnel training, manage battlefield equipment and supplies, and collect
intelligence on Mainland China. Being a formal branch of the government, the Institute of
Transportation is funded through a normal budgeting process.

Because of the increased demand for its services, the organizational structure of the Institute
was expanded, on January 30, 1991, by adding a Deputy Director-General, an Interdisciplinary
Research Division, and intermediate-level planners. And since July 1, 1999, due to the adjustment
of government functions, the Institute of Harbor and Marine Technology has become affiliated to
the Institute of Transportation and renamed as Center of Harbor and Marine Technology. It was
originally affiliated to the Department of Transportation of the Taiwan Provincial Government. As
part of the entire government agency reorganization, the Institute of Transportation’s organization
adjustment has been approved by the Execute Yuan, and since August 1, 2001 the organization
level of the Center of Harbor and Marine Technology has again been adjusted. According to the
new arrangement, the Center is incorporated with the Institute of Transportation and becomes a
supporting unit.

2.0RGANIZATION AND HUMAN RESOURCES

The Institute of Transportation comprises seven divisions and a Secretariat, a Personnel Office,
and an Accounting Office. The seven divisions include Planning, Engineering, Operations and
Management, Safety, Information Systems, Interdisciplinary Research and the Harbor and Marine
Technology Center.

According to the organization act of IOT, the total authorized staff is 177 and the budgetary staff is
135. In addition, there are 5 contracted research employees and 33 technicians and office workers.

INSTITUTE OF TRANSPORTATION, MOTC | |
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Organization and Human Resources )-

3.FUNCTIONS

According to Article 2 of the organization act of IOT, the missions of IOT are as follows:
1. Studying transportation policies and providing suggestions;
2. Coordinating planning, evaluation and project programming of transportation systems;

3. Studying the interrelationships among transportation development, political functions, socio-

economic activities, and national defense;
4. Designing, researching and developing transportation engineering systems;
5. Studying the efficiency of transportation systems operation and management;
6. Studying and planning of transportation safety;
7. Applications of transportation research findings and guidance;
8. Liaison and cooperation of local and foreign transportation research;
9. Collection, compilation, translation and dissemination of transportation information;
10. Studying harbor and marine technologies and providing suggestions;

11. Other matters related to transportation research.

4. ORGANIZATION FRAMEWORK

The organizational structure of this institute is as follows:

Director-general

Deputy Director-general Deputy Director-general

Chief Secretary
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Overview of Annual Administration Status )-

The section below briefly describes the implementation status of this institute’s 2014 policy
programs in seven critical areas: transportation systems planning, research and development
in transportation engineering, research and development in transportation security, research
and development in transportation operations and management, research, development, and
promotion in transportation data collection and information application, research and development
in integrated technology, and research and development in harbor technology.

1. Transportation Systems Planning
» Review and improvement of model for energy consumption and greenhouse gas (GHG)
emissions for buses by using an enlarged database

» Plans to enhance the decision support system and integrated database for transportation
infrastructure deliberations (2014)

> The 5" overall transportation planning research series - intercity trip characteristic survey and
preliminary analysis

» Development of capacity model for continuous single-track sections and update of rail capacity
software (1/2)

» Development and applications of a model for simulation of traffic on highway grade segments (2/3)
» The plan for maintaining Taiwan Highway Capacity Analysis Software (2/2)

» The survey of intersection traffic characteristics on two-lane highways

» 2014 Taiwan bridge management information systems

» Planning and implementation of the second generation of Taiwan bridge management
information system (I1)

» Bridge inspection and operating efficiency improvement plan

» Demonstration project for the establishment of image data for transport facilities

» Overall transportation system improvement plan for northern region

» Overall transportation system improvement plan for central region

» Overall transportation system improvement plan for southern region

» The legislative principles of administration law for bicycles

» The market share changes of intercity public transportation after HSR in operation (2007-2013)

» A preliminary study of big data analysis on traffic

INSTITUTE OF TRANSPORTATION, MOTC |5
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Overview of Annual Administration Status )-

2.Research and Development in Transportation
Engineering

P Establishment, management, and data analysis services for the International Maritime Database
P> Study on concurrence in national airlines

P Maintenance management and analysis services for the International Air Transport Database

3.Research and Development in Transportation
Security

» Conducting the Study on the Development of and Assessment Methods for Road Traffic Safety
Improvement Programs

P Conducting the research project Promotion Mechanisms for Energy Efficiency and Safe
Driving Behavior in Buses

» Conducting the research project The Integration and Maintenance of a Motor Vehicle Driving
Safety Platform—Motorcycle Risk Perception Learning Materials and Applications

P Conducting Study and Validation of Traffic Safety Engineering Design Methods for Motorcycles
in Mixed-Traffic Situations

P Conducting the research project Practical Investigation and Analysis of Risk-Type and
Autonomous Railway Safety Management Systems

P Conducting the 32nd Improvement Plan for Accident-Prone Roads in Taiwan

P Conducting the Performance Review for the 2014 Chinese New Year Distribution Plan and the
2015 Chinese New Year Distribution Plan

P Re-evaluating road user information categories for the 2014 MOTC Golden Road Award
P> Conducting the Study on and Formulation of Traffic Safety Action Programs for Vulnerable Road Users
P Conducting the Study on Elderly Drivers and Safety Management

P Conducting the research project Potential Hazard Analysis and Countermeasures for Railway
Electrification in Taiwan's Hualien and Taitung Regions

P Conducting the research project Application of Analytical Techniques for the Improvement of
Accident-Prone Roads

P Establishing the website system Links to a Better Life: Loving Care—Accessibility Experience Sharing

P Conducting the research project The Learning Effectiveness and Workload of Driving Simulators
for the Elderly

INSTITUTE OF TRANSPORTATION, MOTC |/
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Overview of Annual Administration Status )-

4.Research and Development in Transportation
Operations and Management

P> Conduct the “Integrating the Statistical Data and Performance Index of Railway Systems” Project.
P Conduct the “The Survey for Management and Performance of Electric Bus” Project.

P Conduct the “Developing the Mechanisms for Analyzing Statistics of General Goods Flow and
Logistics Competitiveness” Project.

P Conduct the “Taiwan’s Regional Public Transportation Service Indicators Survey and Demo P
Project (2/2)"

P Conduct the "The Maintenance, Operation and Promotion Plan of the APTS Value-Added
Application System with an Integrated Database” Project.

P Conduct the “The Proposal of The Financial Mechanism for The Central Government to
Implement The Sustainable Development of Highway Public Transportation” Project.

B Conduct the “The project of Implementing Next Generation Taximeter”

5.Research, Development, and Promotion in
Transportation Data Collection and Information
Application

P Conducting i3 Travel Falling in Love With Traveling—Pilot Project for Compound Transportation
Services for Low-Carbon Smart Tourism

» Conducting Intellectual Property Research and Knowledge Sharing for Innovative Research and
Development Results in Transportation Technology

P Conducting Related Affairs and Information Management for the 2014 Participation of the
Transport Sector in APEC

P Conducting An Analysis of Economic Mechanisms for Introducing Transportation Infrastructure
into the Market With Nearly Complete Information

P Conducting An Investigation Into Carriageway Integration and Application for Intelligent
Transportation Systems in Taiwan

P Conducting Development, Observation, and Analysis of 2014 APEC Key Issues in the
Transportation Sector

INSTITUTE OF TRANSPORTATION, MOTC |9
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Overview of Annual Administration Status )-

6. Research and Development in Integrated Technology

» Conducting the research project Application of Policy Decision Support Systems for the

Transportation Sector in Response to Climate Change

» Conducting The Estimation and Operations Manual for the Energy Consumption and
Greenhouse Gas Emissions of Transportation Tools in Taiwan’s Transportation Sector

» Conducting Planning and Cost-Benefit Analysis for LED Light Testing in Hilly Areas of Provincial
Highways
» Conducting Research and Analysis on the Carbon Footprint of Applications for Road Freight

Service in Taiwan

» Conducting A Study on the Carbon Reduction Achievements and Future Promotional Directions
of the MOTC's Green Transportation

» Conducting Demonstration and Promotion of Carbon Reduction and Cost-Benefit Assessment

Tools and Databases for Intelligent Transportation Systems

» Conducting A Study on Climate Change Risk Assessment Mechanisms and Adaptation
Information Platforms for Major Railway Construction (1/2)

» Conducting the research project Methods of Assessing the Effectiveness of Coping Strategies
¢ o in the Transportation Sector and conducting A Cost-Benefit Analysis of Electric Buses, Hybrid
~ w Buses, and Diesel Buses

:;7" > Y INSTITUTE OF TRANSPORTATION, MOTC 7 |
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\ Overview of Annual Administration Status )-

7.Research and Development in Harbor Technology

» Compiled and published: Harbor Quarterly, Volumes 97 to 99

» Conducted An Evaluation Study on the Supervision and Corporate Governance Performance of
Taiwan International Ports Corporation (2/2)

» Conducted A Study on the Establishment of Green Ports in Taiwan (4/4)
» Conducted A Study on the Investigation and Maintenance of Harbors and Coastal Structures (4/4)

» Conducted A Study on Updating the Basic Database for Harbor Seismic Modeling, Monitoring,
and Engineering (4/4)

» Conducted A Study on Improving the Benefits of Energy Saving and Carbon Reduction in
Taiwanese Ports (4/4)

» Conducted A Study on the Inspection and Evaluation of the Seismic Performance Design
Architecture and Safety of Harbor Structures (4/4)

» Conducted A Study on the Establishment of a Disaster Prevention and Relief System for Roads
and Bridges (4/4)

» Conducted A Study on the Establishment of a System for Long-Term Marine Weather Forecasts
and Information Applications in Taiwanese Harbors (2/4)

» Conducted the research project Optimization of Wave Frequency Analysis (2/4)
» Conducted A Study on Harbor Structures and Wave-Current Interaction (2/4)

» Conducted the research project New Technological Research and Development for Creating
Green Ports (2/4)

» Conducted A Study on Simulation Technology for the Integration of Coastal and Harbor Marine
and Land Weather Forecasts in Taiwan (4/4)

» Conducted the research project Information Integration and Statistical Analysis of Harbor Marine
Meteorological Environments (2/4)

» Conducted an Assessment of the Changes in the Taiwanese Sea Level Caused by Global
Warming (2/4) and A Study on the Development of Taiwanese Ports in Response to Direct Flights
Across the Taiwan Strait (3/4)

INSTITUTE OF TRANSPORTATION, MOTC 2.3
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This institute has cooperated with the current major policies of the MOTC and domestic traffic
problems to develop and implement related research programs. These programs have helped
promote domestic traffic policy and provided results for the reference in the policies of the traffic
units and central and local governments. Current focuses of traffic policy include the following:
(1) overall transportation development; (2) humanism and sustainability; (3) energy saving and
carbon reduction; (4) safety and risk management; (5) disaster prevention and relief; (6) intelligent
transportation; and (7) traffic information services. Key research projects executed by this institute
are introduced below.

1.Overall Transportation Development

(1) Plans to Enhance the Decision Support System and Integrated Database for
Transportation Infrastructure Deliberations

This institute has long assisted the MOTC in considering transportation construction projects.
Since 2000, this institute has assisted the MOTC in conducting annual advance operation reviews
for railways, roads, harbors, and other sub-categories. Following trends in energy saving and
carbon reduction, this institute has promoted public transportation, track construction, bicycle
systems, and other projects. These tasks are increasingly onerous and must be long-term and
sustained to provide effective support and responses quickly. In accordance with Letter Tai-
Jiao-Zi-Di No. 0980056191 issued by the Executive Yuan on September 7, 2009, this institute
began conducting Assessments on the Mid- and Long-Term Development of Public Works in
the Transportation Sector in 2009. In accordance with national policy and Taiwan’s direction and
development, this institute has established development blueprints for overall transportation and
related decision support systems.

To facilitate investigation of the issues that may be faced in the future development of Taiwan's
transportation system, this institute has considered transportation needs, limitations in financial
resources, energy and environmental protection, administrative organization, technical dimensions,
management integration, and other internal and external environmental factors and issues on
a variety of levels and analyzed the future directions of development for the transportation
system. After establishing the decision support system and the phased integrated database for
project deliberations between 2007 and 2009, to accumulate further information, experience, and
knowledge and to make the functions of the system and the database more complete, this institute
continued to conduct the 3-year Plan of Maintenance and Performance Improvement of the
Decision Support System and Integrated Database for Mid- and Long-Range Project Deliberations
in 2011 to strengthen the quality and speed of decision support.
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Introduction to Key Resear

The Decision Support System and Integrated Database for Mid- and Long-Range Project
Deliberations of the transportation sector (referred to as the Decision Support System for the
transportation sector below) comprises four primary systems: (1) an integrated database for
transportation planning; (2) a development demonstration system for the transportation sector; (3)
assessment operations for overall transportation development; and (4) decision support system
for project deliberations. These systems and database integrate this institute's existing databases
and related planning toolboxes, which include “the demand model of the intercity transportation

"ou

system,” “economic assessment operations for transportation construction planning,” “Taiwan
highway capacity analysis software,” and "“Taiwan railway track capacity analysis.” The systems

also combine information systems on related transportation topics. These include the information

systems of the subordinate agencies of the MOTC, the National Geographic Information System,
and the operating system of mid- and long-term planning system of the Executive Yuan and the
research and evaluation operating system. In consideration of the needs of planning analysis,
demonstration, decision making, and policy statements for the transportation sector, this institute

has also established a multifunctional integrated information decision support system platform for
national transportation. This system supports the development and exhibition of transportation,

development assessment, and decision-making analysis of mid- and long-range project
deliberations for the transportation sector. This system can meet the needs of planning and white
paper reviews of transportation policy and provide relevant chart analysis data.

<« BRI REFEBFRRF SRR LRI 7T B S ST i

Correlations between and research categories of the decision support system for mid- and long-range project deliberations and related research for the
transportation sector
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The primary achievements of the 2013 projects include the following:

A. Project Deliberation Mechanisms and Topic Review

(A) Stipulation and Updating of Related Operations for Mid- and Long-Range Projects for the
Transportation Sector

Six operating provisions were added for the subordinate agencies of the Executive Yuan: the
2014 editorial operating notes for governance planning, the advance enforcement guidelines
for government public construction projects, the financial planning program for cross-domain
added-value public works, deliberation processes and operational mechanisms for railway
public works, operational guideline for planning application and review for the integration of
public construction projects and surrounding areas, and commonality operating paradigms for
the internal control of the Executive Yuan—"public construction project editing.”

(B) Information Gathering, Supporting, and Governance Plan for Executive Yuan Organizational
Reform Bills

This institute collected the progress of bills and legislative operations from the commissions
and subordinate organizations of each ministry and organized support and governance plans
for organizational transformation. These included key policies and governance focuses for the
national development plan and the MOTC mid-range governance plan (2013 to 2016).

(© Adjustment of and Response to Systematic Review Functions

In response to the adjustment of the “annual budget deliberation module” in the Executive

Yuan Governance Project Management Information Network (GPMnet 2.0), this institute

constructed annual review plan inquiry, annual audit budget inquiry, and comparison of the

results of deliberations over the years, while simultaneously reviewing and adjusting case project
deliberation functions and items. In addition, data related to project deliberations were collected
and fed back to the system database.
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Introduction to Key Research )-

B. System Performance Improvement

(A) Hardware and Software Adjustment and Planning: Upgrading and adjustment of Super\We
3 software has been completed.

(B) Enhancements to the Functions of the Decision Support System for the Transportation Sector:
New links to the Executive Yuan Governance Project Management Information Network
(GPMnet 2.0) have been added. Systematic review functions have been adjusted in accordance
with reorganization. Project management functions have been strengthened to establish an

information, graphical information, and analysis and evaluation information have been
established.
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Introduction to Key Research

D.Database Updating and Functional Improvement: Asia and continental information and
railway network have been integrated and included in the research area library. The sex ratio,
age structure, historical economic growth rates, GNP, GDP, personal recurring income, and
household disposable income of the national population have been included within the
socioeconomic data. In addition, data up to the end of 2012 and some data up to August 2013
have been updated and integrated in the database.

E. The 2013 Transportation Market Observations and Environmental Trend Analysis has been
completed. This institute assisted in the Intercity Transportation Observation Report. The
institute also assisted in completing the investigative report on the overall transportation system
improvement plan for northern, central, and southern Taiwan and reviewed the rationality of a

variety of statistics.

F. This institute has assisted in conducting policy analysis and review, including topic analysis
for the Observations on the Dynamics of the Public Transportation Market for Western
Intercity HSR Operations, intercity transportation needs analysis, demographic analysis for the
range of services of the transportation system, exploration of the structure and trends of the
transportation market, and analysis of aboriginal socioeconomic data.

INSTITUTE OF TRANSPORTATION, MOTC 33



- © =zHENE

(=) HEIRIEENEREOC EMREREEHEES

BEGERERTIST  NECERMBRRRETEMEERBE » BEREZEEO
REEEA - (BNAEE Y ITMRELE  RUZBTERSEERHEPHIULE
T FFRBEMBENRENK  AREEENRS  BABRFH > MEAEE S
B Be s HERM - HAEUSEEFN  £RHEERAT  BHRARMECAS
AR BB L%H&%ﬂﬁ%’IMﬁ%lﬂ%wmﬁ ML IR R RSN - &
FTRE 2013 FTEMAEATAEZER  BXEMBREN  BUFMRLRELEEMMER
E’MEWE%%%ﬁﬁﬁ&’%ﬁﬁ%hﬁEEmLm’ﬁmﬁﬁﬁ%ﬁgﬁﬁﬁuﬁ
AT

1. MBS IER
2013 FFE0[R ~ CEMAR ERHAS L5 ) BliE 70% B 86% » EE[B] 1 0 AR BRI ERL B
F2BET  SMESREBE SN R ERARR D #ER

X EERR CHE SIS CHE S CHE S
F—F F_F F==F ESUE=

A B 2013 FFERER / MRS / BrEARELLE

Figure 1 Comparison of the number of solo and joint ventures in Asia-Europe and Asia-America routes in 2013
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(2) Establishment of Main Route and Transport Capacity Data for the Major Ports
of Taiwan and Asia

In the shipping container vessel transport market, regular intercontinental routes reflect the

resource deployment of the main shipping companies. This deployment is related to supply origins
and destinations and re-export planning. From the port perspective, the number of main routes
reflects the position and importance of a port within the international maritime transport network.
In recent years, the transport capacity of the shipping market has exceeded demand. To reduce
operating costs and improve competitiveness, shipping companies have established a variety of
alliances, joint ventures, joint sending of vessels, position renting, and other modes of operation.
Within these operating models, routes announced by different shipping companies are often
actually operated with a single ship. Thus, the number of main routes is often overestimated, and
actual supply condition cannot be reflected accurately. This institute collected data on the main

Asia-Europe and Asia-America routes announced by the primary shipping companies in 2013 to
establish a database of main routes and their operating ships. Vetting of actual delivering ships was
used to compile the true transport capacity of each route. The concurrence between ports based

on intensive route analysis was as follows:

A. Shipping Associations Are Widespread

In 2013, the percentage of Asia-Europe and Asia-America routes adopting joint ventures was 70%
and 86%, respectively. Figure 1 shows that the majority of shipping companies have adopted joint
ventures to reduce costs and share risks in response to the current overcapacity in shipping.
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Introduction to Key Research )-

B. Different Types of Asia-Europe and Asia-America Routes

Figure 2 is a schematic of Asia-Europe and Asia-America routes. The figure indicates that Asia-
Europe routes are sequential (also referred to as pendulum) routes. Routes from Asia to Europe

pass through Singapore waters from north to south and the Suez Canal before reaching Europe.
Ships navigate from ports with higher latitudes in Asia toward ports with lower latitudes. In contrast,
because the ships of Asia-America routes are smaller, and the voyage is shorter and includes
fewer berthing ports, route configurations form parallel trends. In regard to the selection of ports
for berthing, supply and location remain primary considerations. Figure 3 shows that the Port of

Kaohsiung has geographical advantages for Asia-America routes.
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C. Berthing Ports for Main Routes Remain Concentrated in China

The berthing ports of Asia-Europe and Asia-America lines in 2013 were concentrated primarily
in China’s Yangtze River Delta (including Shanghai and Ningbo) and Pearl River Delta (including
Shenzhen, Hong Kong, and Guangzhou). Because of route sequences, the Malaysia-Singapore
region (Singapore, Tanjung Pelepas, and Klang) and South Korea (Busan and Gwangyang) are the
primary berthing ports of Asia-Europe and Asia-America lines, respectively. Taiwan has 4 berthing
routes for Asia-Europe lines and 23 berthing routes for Asia-America lines.

D. Clear Large-Scale Trends in the Ships of Asia-Europe Routes

The primary ship types operating Asia-Europe routes in 2013 were 8,500 TEU and 13,500 TEU. The
average was 10,948 TEU (average breadth of 46.8 m and draught of 14.9 m). The primary ship types
operating Asia-America routes were 4,500-6,500 TEU and 8,500 TEU. The average was 6,202 TEU
(average breadth of 38.6 m and draught of 13.6 m). Asia-America routes are limited to the breadth
restrictions of the Panama Canal. The majority of routes terminate in the Western United States. In
addition, because the Pacific voyage lacks ports with higher traffic that are worthy of berthing, the
voyage is shorter and includes fewer berthing ports.
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Table 1 Comparison of Asia-Europe and Asia-America routes for the Port of Kaohsiung and the Port of
Xiamen

TRERAAR CEES
Asia-Europe Routes Asia-America Routes
HHIRE

=Y EF =Y EF
Kaohsiung Xiamen Kaohsiung Xiamen

Number of Routes Per | 3 7 16 14
Week : | : :

R | | | |
Number of Shipping ; 6 ; 10 | 15 | 17
Companies Sending - i |

Ships

SEMHIER () | : : :
Weekly Number of : 6 : 9 : 28 ; 18
Berthings (Bidirectional) | : :

FABRZERE . : : .
Weekly One-Way 5 4,651 5 11,713 5 21,181 5 20,165
Transport Capacity i i i i

SO B B AR HH 3

R : : : :

Number of Asian : - : - : 5 : 2
Routes as Final Port of ! ! !
Departure
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E. Kaohsiung’s Primary Competitor Is the Nearby Port of Xiamen

As described above, in addition to supply amounts, competition for berthing points in routes
focuses primarily on port location. Asia-Europe routes are sequential. Ports located near other
berthing ports on routes are competitive, such as with Shanghai and Ningbo, the port group
of Kaohsiung, Xiamen, and the Pearl Delta, and Singapore and Tanjung Pelepas. Asia-America
routes are parallel types. The port located near the Port of Kaohsiung on the routes is the Port
of Xiamen. In other words, the primary competitor of the Port of Kaohsiung is the nearby Port of
Xiamen for both Asia-Europe and Asia-America routes. Table 1.1 compares the primary routes of
these two ports. The Port of Kaohsiung and the Port of Xiamen are located near each other. The
Port of Xiamen currently has a more dominant position for Asia-Europe routes, whereas the Port of
Kaohsiung has a slight upper hand for Asia-America routes. However, the differences between the

two are limited.
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(=) BIFfMZEE St icE gt R

R EEMEFTEECEMMRON  RRARHECEELREGECHNIINREEE LD
THERNBENERERS KBS SHRELAHENSEEFENNTEE  BREEN
A BERIRESAMFTNERHEERR - LETEFETERZCEEN DT - REERY
BYREFANBERENTEETRZRRNDNT - MARMEHTEHBENRR -

WY W

1. BFffMZEEFERe 22 hE 2

#5H IATA MarketlS 2012 2 F ERZ T - 1£ 2012 2 46 A HERN DA R
RIF - AEE - ABZIRFEALDEZERREZEFNRS  CUERERS AR ATE
BHEM - LINVEHRERZE - ERTATRIMEL @ Ll ERSNEERETEER  BAK
T ERRARREOEERS - REMBNIKTREEER S BB ETEREERMN
At D& Ol KEHUERHAIRESHERNKS - £H D8RI RN RERERE
o BBNEEE ZBRMLEIERGERREEZIREETHRE RS P E G247
R BIMAER G ERBKENAG  LERTRATHT - BINEMNSBMIKE » M
ERURERROMNERES  HENERETERERSRZNEE  BEDERKKE
HWBNRREFHTF -

49 BEEHFIEAT 103 F£ER



| Introduction to Key Research )-
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(3) A Study on Data Links in International Air Passenger Origins and Destinations

This study used information flow analysis of air passengers and cargo to explore domestic and
international channels that can provide origin and destination passenger and shipment volume.
Potential advantages and limitations of these data were analyzed to gradually find platforms that

can truly provide data concatenation and retrieval. Actual contact was then used to confirm the
data acquisition sources most appropriate for this study to analyze the origin and destination traffic
of international passengers. Finally, an understanding of air cargo logistics systems and an analysis

of primary cargo items were used to explore air supply chains.

A. Analysis of International Air Passenger Origins and Destinations

The 2012 IATA MarketlS annual data include data analysis results from 46 airport pairs in 2012. These
results indicate that the vast majority of travelers departing from and arriving in Taoyuan opted to
arrive directly at their destination airports. This is consistent with data from the Taoyuan Airport
Corporation. In the analyzed routes, the highest proportion were people traveling to and from Hong
Kong, Japan, and South Korea. These were followed by journeys to and from the main airports of
Southeast Asia. The number of choices of travel paths for long-range routes is relatively high. Hong
Kong played the most important role in transit. Shanghai, Incheon, and Narita were also airports

favored for transit by some passengers. Hong Kong remained the top choice for transit to and from

Shanghai and Beijing or Southeast Asia. Analysis of the transit position of Taoyuan Airport for travel
between the main airports of Southeast Asia and Los Angeles indicates that Taoyuan Airport played a
pivotal role, particular for travel to and from Ho Chi Minh City, Jakarta, and Bangkok. Hong Kong was
also a preferred transit airport. Although Taoyuan Airport currently has more transit passengers than
Hong Kong does, Hong Kong remains the biggest future competitor for Taoyuan Airport.
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Table 2Primary airport flow of Taiwanese exported goods in 2012 from Trade-Van data

HiSgHhR (RS ) | BHaORS (Ha0E)
Departure Location Destination
(Installed Airport) (Destination Airport)

BEE(AF) BIE (=) BlE/ B8

Weight (kg) Value (NTD) Value/Weight

TWTPE | HKHKG 46,476,870 | 12,229,363,582 | 263.4
TWTPE | CNPVG 4352539 | 6,908,157,566 | 1587
TWTPE . JPNRT 18355422 | 1191,356,397 | 64.9
TWTPE " KRICN 14588253 | 2,199,047,305 1507
TWTPE | SGSIN 12106593 | 2,969,807,428 | 2453
TWTPE | USLAX 11760169 | 636976716 | 54.2
TWTPE - PKIX 10205220 | 574,462,260 | 56.3
TWTPE . USORD 8557716 | 366461485 | 428
TWTPE | THBKK 7654003 | 742,639,892 97.0
TWTPE " DEFRA 7308672 | 389,525,081 | 53.3
TWTPE | GBLHR 6246295 | 282,511,509 452
TWTPE | NLSPL 5247733 | 267,922,156 | 51.1
TWTPE | USSFO 5050960 | 462,619,240 914
TWKHH | HKHKG 4621648 | 549,480,725 | 1189
TWTPE | USJFK 4610064 | 298113817 | 64.7
TWTPE CNXMN 4,231,232 313,024,975 74.0
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B. Analysis of Origins and Destinations of International Air Cargo

According to 2012 annual data from Trade-Van, Taiwanese export volume was greater than import
volume, but the values were similar. In both imports and exports, the total amount of general cargo
comprised more than 85%. However, the proportion of export good value was twice as higher as that
of imports. Shipments from Free Trade Ports were relatively light. However, the proportion of the value
of goods was far higher. The proportion of imports was also far greater than the proportion of exports.
Express areas were a category with a similar ratio of cargo weight and value.

China was the greatest exporter to Taiwan. In particular, shipments to Free Trade Ports from China
were far greater than those of countries ranked second and below. The United States ranked the
highest in express cargo. U.S. shipments were nearly twice as high as those from Hong Kong, which
ranked second. In regard to direct exports to airports, exports to Shanghai's Pudong Airport were the
highest. Hong Kong was second. In regard to imports, Japan was the convergence country with the
most cargo. The Free Trade Port was the United States. However, express imports primarily converged
in Hong Kong. Hong Kong was also the airport with the highest installed import volume.

H SR, (RS ) | BRIMES (BRI

BB (AT) BfE CGhE%) BE/ E8

Departure Location Destination

(Installed Airport) (Destination Airport) Weight (k) Ll Ll
TWTPE | RUPEK 3644890 | 329,545657 | 90.4
TWTPE | USSDF 352685 | 531608374 | 150.6
TWTPE " DESGN 3,169,822 | 42,462,895 | 13.4
TWTPE | USDFW 3117832 | 220,031,643 | 70.6
TWTPE C ITMXP 2960213 | 88,771297 | 300
TWTPE | MYKUL 2883307 | 271,676708 | 94.2
TWKHH . CNPVG 2707063 | 216922267 | 80.1
TWTPE " Ibcok 2689838 | 39,254,144 | 14.6
TWTPE | USATL 2663839 | 96,937,960 | 36.4
TWTPE | USSEA 2,634,689 | 66,799,926 | 25.4
TWTPE | PHMNL 2581861 | 397,080,873 | 153.8
TWTPE . CNFOC 2569901 | 1,302,445327 | 506.8
TWTPE . CNTAO 2441883 | 81,839,838 | 35
TWTPE - JPNGO 2418616 | 76,639,737 | 317
TWTPE | FRCDG 2405816 | 107,526,045 447
TWTPE - LULUX 2251963 | 234,308459 | 104.0
TWTPE © AUSYD 2165665 | 151083832 | 69.8
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C. Analysis of Air Cargo ltems
Data analysis from Trade-Van indicates that the proportion of the 16th category of goods

(mechanical appliances, electrical equipment, and television video recorders) was the highest in
both general import and export goods and express cargo. This is consistent with civil aviation data,
which indicate that the cargo type with the highest total volume at Taoyuan Airport was electric
and electrical products. The total value of this category of goods was also the highest and far
higher than that of other categories of products. However, data from other categories indicate that
shipments and cargo are not directly related. Although the gross weight of the 18th category of
goods (optical and photographic film measurement inspection instruments, watches and clocks,
and musical instruments) among import and export express cargo was low, the value of this
category was in the top three for total value of import and export express cargo.
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2.Humanism and Sustainability

(1) Sustainable Development of Green Transportation

Since the Kyoto Protocol was passed in 1997, energy saving and carbon reduction has been
promoted internationally to promote full action in response to climate change. As a member
of the international village, Taiwan has held three National Energy Conferences in accordance
with international development trends in energy saving and carbon reduction and cooperated
in promoting related action programs. During the 3095th Yuan meeting on June 5, 2008, the
Executive Yuan passed the Sustainable Energy Policy Program, which aimed to reduce Taiwan'’s
carbon dioxide emissions to their 2000 level by 2025. In December 2009, the Energy Saving
and Carbon Reduction Promotion Association (renamed as the Green Energy and Low-Carbon
Promotion Association on May 20, 2014) was established to supervise the implementation of the
National Energy Saving and Carbon Reduction Overall Action Plan. The association also set CO2

emission control targets for all departments in September 2011.

e
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the transportation sector. These models also include variables relate

strategies and measures, and transportation demand to provide compre

effectiveness of energy saving and carbon reduction strategies and mea
sector. The models serve as policy assessment tools for greenhouse ¢

Transportation Sector to Respond to Climate Change. This system can be used to conduct policy
package assessment analysis for changeable external policies outside of the transportation sector,

such as international crude oil price changes, nuclear energy policy, and energy taxes, and energy ’
saving and carbon reduction policies designed for the transportation sector, such as subsidies ?
for public transportation fares, taxes based on fuel consumption, and subsidies for electric cars.

Within this project, the institute also continues to maintain the established Integrated Information

Platform for Energy Consumption and Greenhouse Gas Emissions in the Transportation Sector. This

platform integrates research results in energy technology from this institute, such as A Study on

Vehicle Dynamic Energy Consumption and Greenhouse Gas Emission Characteristics, The Plan for

Energy Saving and Carbon Reduction and Cost-Benefit Analysis Tools and Databases for Intelligent
Transportation Systems, A Study on Improving the Effectiveness of Energy Saving and Carbon

Reduction in Taiwan's Ports, and A Study on Safe Driving Behavior and Energy Policy, to provide

historical estimated energy consumption data for all of Taiwan’s government departments and
transportation systems. In addition to helping professionals and scholars grasp the newest statistics

and research information on energy saving and carbon reduction in transportation, the platform

is also an important reference basis for research on energy saving and carbon reduction policies

in transportation. The platform also serves as an information sharing and exchange platform for

experts and scholars in a variety of fields.
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Figure 9 Taiwan's green transportation development strategy

To implement energy saving and carbon reduction policies in the transportation sector, cost-
effective methods have been sought. The establishment of assessment models for energy
consumption and greenhouse gas reduction for the transportation sector is a critical task in
decision making. The plan for the Policy Decision Support System for the Transportation Sector
to Respond to Climate Change shoulders an important task in supporting energy saving and
carbon reduction decisions in the transportation sector under the framework of the National
Energy Program. This system is also a major research cornerstone for the formulation of green
transportation policy in the MOTC.
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(2) A Study on the Construction of Green Ports in Taiwan

Ports are major access portals for materials and information for countries. Over the past ten
years, the impact of the globalized economic system and constant progress in ship and harbor
technology have made a number of ports targeting conventional economic development unable
to face the increasingly complex challenges of port management and environmental issues. These
ports are gradually facing restructuring, recession, or decline. In the past, port development and
operation gave priority consideration to cargo traffic competition and economic development. Few
ports were concerned with environmental issues. Thus, the large numbers of ships entering and
exiting, cargo handling, and container traffic have affected port environments. The frequent traffic
within port cities has also often made bay areas subject to air, water, noise, and sediment pollution.
Not only has this severely affected the environment and ecosystem, but it has also harmed the
sustainable management of ports and the healthy development of their surrounding communities.

In the evolutionary process of global port expansion or transformation and regeneration, as
sustainability issues are promoted and extended, the establishment of environmentally friendly
ports has become the focus of development for major shipping countries around the world. The
concept of green or eco ports has become the core strategy selected by advanced ports around
the world and a future trend in port operations in Europe, America, Japan, and Australia. In the
future development of Taiwan'’s ports, in addition to improving economic efficiency, the operating
models of the ports should be adjusted and port environments improved to develop green ports
with reduced pollution, increased biodiversity, and restored environments that integrate the

interests of surrounding communities.

>
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To protect the oceans and increase the competitiveness of port cities, in response to
development trends in global port environments, the development of Taiwan's ports must
consider issues on a variety of levels, including operations, the environment, economics, and

society. While planning national economic development, environmental sustainability and social
justice must also be considered. Through the effective integration of the port city interface,
vibrant port activities and environmentally friendly port spaces are used to drive urban prosperity.
The future development of Taiwan’s ports will hopefully consider both commitments to
environmental governance and responsibility toward community residents to allow Taiwan's ports
to step toward a new era of green ports.

The scope of research on green ports touches on the environment, technology, economics, and

policy/organization. Subjects include port management, the proprietors of port spaces, residents,
and people with other rights and interests. In this study, we aimed to establish green ports in
Taiwan. We used discourse in the four dimensions of sustainable port planning, sustainable port
constructions, sustainable port operation and management, and sustainable port social structures
to establish a framework for Taiwan to promote green ports. We hope to upgrade Taiwan'’s
international ports to become world-class green ports.
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A. Sustainable Port Planning

This includes green port development blueprints, subdivision development vision and strategy,
restoration mechanisms for brownfield lands after industrial relocation, ecological compensation
mechanisms, the creation of interfaces for port cities, green port conservation and habitat creation
strategies, roads for transportation within and outside of ports and line planning for different users,
subdivision staging mechanisms, and assessment indicators for the sustainability of green port
development.

B. Sustainable Port Construction

This includes the reuse of vacant space in ports, strength planning of subdivided green
construction, improvements to waterfront space, guidelines for new factory spaces and green
buildings, old factory space, guidelines for facility improvement strategies and green buildings,

harbor water management planning, links to the green corridors of port cities, the establishment of
spaces with biological diversity, and improvements to the environmental quality of ports.

AR IEEES - RelR R IRIRREETHE R LEED
Leadership in Energy and Enviromental Design, LEED

JKIEZ BithEtE (Sustainablie Sites) MEREE (Materials & Resources )

SSp1 ; TRES SR A S MRp1 éW%ﬂ@WZWE
SSel | @B MRl | RE/ ERBREZME 4
SS2 | BEmESURAE VR | EERmEE @Q@g
SSc3 | A (Brownfield ) FEFIFR MRe3 | ATKIEAE e
SSc4 § BEMIESE (BEESFEE | ABEHE ) MRc4 § R R
S505 | HMBREME (BMREREE/PIKZER) MRS | (ERMBEMERIE
$S6 | BRWEE MRC6 | (AR
SS7 | AEHE MR | RSB AM
SSe8 1 AERIE =15 (Indoor Enviromental Quality )
Bl | BEERERSERE
WEc éﬁ@ﬁZ%ﬁ%m EQp2 | BEAEDH
WE2 | AIETZSAORERIS el | EAEEREEE
Weed | MEKEBE B2 | EADEA.
o3 BUEAZRSHEDNE
EApl &M%ﬁ%% =41 EQed | BB
B2 | HOREERR 5 | EALENEERRSRAREE
B3| SHEEHE FOc6 | R (EXREREEEL)
EACh | SRR 7R R
A2 | T EAALEAEF Qo8 | BAKCERREEEEN
A | RLEEREGEERNN ElFTHIE (Innovation in Design)
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IR ETEEE O

S0 ERisty sl

> i HEEE B (Green Port Festival )
> BIBEETE (Let's Talk Port)

» BIRREREE

> BIRIRIBIREB DS

> BIRHIRET S

imeage ref: Port of Long Beach

C. Sustainable Port Management

This includes promotion mechanisms for the partitioning of green harbors, spontaneous
promotion and reward mechanisms for shipping companies and enterprises, the integration of
spatial port city data, the architecture of long-term harbor monitoring systems, strategies for
promoting the development of “green ports” in port cities, the establishment and integration of
basic research on green ports, the establishment of guidelines for green ports, disaster response
and risk assessment, and systems for assessing the cost-effectiveness of green ports.

D. Sustainable Port Social Structures

This includes zoning risk assessment and management mechanisms, pluralistic social assessment
models for ports, support systems for green port communities, environmental education
planning for green ports, leisure and environmental interpretation systems, community, school,
and group participation mechanisms, green port advocacy and interaction mechanisms,
establishing corporate social responsibility, and improving the environmental friendliness and
consciousness of shipping companies and port users.
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The establishment of green harbors is a critical governance project for

Taiwan to become an ocean country. The MOTC has formulated the policy
directions of “rebuilding international gateways and enhancing national
competitiveness” and “promoting sustainable green transportation to
save energy and reduce carbon” based on the top-level policies of the
Kaohsiung Free Trade and Ecology Harbor, the zero-carbon city, and
low-carbon transportation to promote comprehensive energy-saving
and carbon-reducing engineering in transportation construction. This
institute conducted A Study on the Establishment of Green Ports in
Taiwan in accordance with national policy. During this project, this institute
assisted the Port of Kaohsiung in obtaining the first-stage certification of
ecological ports provided by the European Sea Ports Organization (ESPO)
in September 2013. This was the self-diagnosis method (SDM) certification.
The Port of Kaohsiung became the first port in the Asia-Pacific region to
obtain the SDM certification for ecological ports from the ESPO. Between
October 29, 2013, and November 1, 2013, this institute conducted the
2013 Green Port Development Seminar and invited the ecological harbor
expert Professor Christopher Wooldridge from the ESPO to Taiwan to
perform the second-stage certification of ecological ports, namely the
Port Environmental Review System certification (PERS), and to host the
PERS Certification Executive Seminar and the three-day PERS Certification
Workshop. Professor Wooldridge gave education and training courses on
port environmental monitoring systems. A total of 33 trainees from the
Maritime and Port Bureau and Taiwan International Ports Corporation,
Ltd. and its branches were invited to participate in training. This measure
has helped the MOTC promote green port policy and will assist the Port
of Kaohsiung and port branches in obtaining the PERS certification in the
future. In this way, Taiwanese ports as a whole can step toward a new era
of “green ports,” meeting standards for international ecological ports and
upgrading Taiwan’s ports to become world-class “green ports.”
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Figure 11 Framework of the accident impact assessment model

3.Energy Saving and Carbon Reduction

(1) Reducing Traffic Accidents Can Help the Planet Save Energy and Reduce
Carbon Emissions

When we go to work, school, the doctor, or shopping every day, we must generally engage in
transportation activities, such as riding buses and driving scooters and cars. The vehicles used for
these transportation activities for the most part consume energy and emit carbon dioxide. These
transportation activities also result in undesired consequences, such as traffic accidents. When
traffic accidents occur, in addition to injuries, deaths, and vehicle damage, traffic jams occur near
the sites of the accidents, and nearby cars slow down or stop (such as the situations near two

accident sites on highways pictured in Fig. 1-1). This causes these blocked vehicles to consume
more energy and emit more carbon dioxide. Therefore, to estimate the impact of traffic accidents
on the environment, the Institute of Transportation, MOTC, used a systematic research framework
(Fig. 1-2) to integrate a number of assessment models, including accident frequency and severity
models, crash impact models, traffic delay estimation models, and traffic consumption and
emission models. The institute collected data, reviewed the literature, distributed questionnaires,
and performed model estimation to establish a localized model for estimating the potential impact
of various categories of traffic accidents in different traffic environments on the environment.
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A total of 13,676 traffic accidents occurred on freeways in 2010, with 74 drivers and passengers
losing their lives and 1,525 drivers and passengers suffering injuries. These accidents caused
traffic jams and reduced speeds in nearby areas. Reduced speeds lead to more fuel consumption
and more carbon dioxide emissions. The Institute of Transportation, MOTC, has used simulated
estimation methods to estimate accident processing time after various types of accidents occur,
the traffic jams caused by accidents, the potential traffic conditions near accidents, and the degree
to which accidents reduce speeds. The institute has also calculated the degree to which accidents
increase energy consumption and carbon dioxide emissions because of reduced speeds. The
simulation model in Fig. 1-3 can be used to estimate the environmental benefits of reducing the
number of traffic accidents through transportation improvements.
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Figure 14 Estimation of the impact of each freeway accident on the environment

Based on research estimations from the Institute of Transportation, MOTC, these traffic accidents
increased fuel consumption by 16,536,000 liters. Based on the current oil price of NT$34.77 per
liter, this is equivalent to increasing national fuel expenses by more than NT$500 million (Fig. 13).
At the same time, these accidents also contributed 37,400,000 kg of carbon dioxide to the world.
A 20-year-old tree absorbs between 11 kg and 18 kg of carbon dioxide each year. Based on an
average of 15 kg, 2,500,000 trees would have to be added in Taiwan to absorb these emissions

within 1 year.

These statistics indicate that a single freeway accident increases fuel consumption by approximately
NT$42,000 nationwide and requires planting approximately 180 more trees (Fig. 14). Although
our daily traffic activities are unavoidable, accidents need not occur. Everyone must maintain the
safety of our roads. In addition to protecting yourself and your property, you can also contribute to
protecting the global environment.
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(2) Green Energy—LED Street Lighting

On April 23, 2009, the Executive Yuan announced the launch of the Dawning Green Energy Industry
Program to develop Taiwan into a country with a leading energy industry and to lead Taiwanese
society toward low-carbon and high-value industry objectives within 10 years. This program has
set a goal for Taiwan to become the world's greatest LED light and module supplier by 2015, with
output reaching a national target of NT$540 billion.

The majority of streetlights in Taiwan comprise 940,000 mercury streetlights. Their annual total
power consumption is more than 900 million kWh. Their luminous efficiency is only 35 Im/W and
they pose problems with mercury pollution. They do not comply with current environmental and
energy-saving requirements. The Bureau of Energy, Ministry of Economic Affairs, has promoted the
application of LED lighting to public construction through demonstration projects. Between 2008
and 2013, more than 284,000 mercury streetlights were replaced with LED streetlights, with energy
savings reaching 60%. Approximately 180 million kWh in electricity can be saved every year from
streetlights, with CO2 emissions reduced by 110,000 tons. Road lighting supports transportation
safety, direction identification, and pedestrian safety and reduces accidents. The national freeways
and provincial highways managed by the MOTC can be divided into plains areas, hilly areas,
mountainous areas, and urban planning areas. The lighting requirements of these different road
types vary. LED road lights differ from conventional road lights in regard to source characteristics,
directionality, color rendering, color temperature, secondary optics, light pole height, lamp weight,
maintenance methods, and cost. Thus, they will affect road lighting design greatly.

LEDs OLED Lighting Flexible OLED lighting
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Figure 17 Current road conditions at position 9.5k on Provincial Highway 3B Figure 18 LED streetlight testing position at position

9.5k on Provincial Highway 3B

A number of advanced countries around the world, including the United States and Japan,
continue to use demonstration projects to accumulate experience for comprehensive construction
in the future. To cooperate with and respond to the Ministry of Economic Affair's LED road light
replacement program, the transportation sector cannot delay in formulating promotional methods
and supporting measures while considering traffic safety, energy savings, carbon reduction, and the
cost of maintaining and operating lighting equipment

Preliminary analysis of the cost-effectiveness of LED streetlights was completed for this study in
2013. A 2014 LED streetlight test project was planned. Actual lighting is expected to be tested for
6,000 hours. The actual cost-effectiveness of usage will be recorded and analyzed to serve as a
basis for the promotion of LED streetlight policy by the MOTC and the Ministry of Economic Affairs.

After on-site investigation, Provincial Highway 3B was selected to serve as the site for the LED
streetlight verification and testing project. The roads of Provincial Highway 3B have the following
geometric characteristics:

1. The roads belong to hilly or mountainous areas. They are bidirectional with four lanes.
2. They have approximately 300 m of straight sections.

3. The volume of traffic is low, falling within the custody of the Directorate General of Highways.
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Figure 20 Seminar on the applicability of LED streetlights and future development issues. Picture 2.

Lighting System Overview:

1. 250 W high-pressure sodium vapor streetlights are used. Pole height is 7 m (distance between
lamp and ground is approximately 8 m). Cantilever is 2 m.

2. A'lamp is installed every 35 m in a bilateral staggered configuration.

3. The distance between the pole installation position and the left edge of the vehicle lane is
approximately 2.8 m. The distance to the left edge of the vehicle lane is approximately 4.0 m.
Cantilever elevation is 15°.

When conducting this study, a learning expert seminar for promoting LED street illumination in the
transportation sector and a seminar on the applicability of LED streetlights and future development
issues were held. Domestic scholars and experts on lighting, road traffic, and alternative energy,
central ministries, and local governments were invited to propose recommendations and form a
consensus on specific practices, supporting measures, and custody regarding the ability of LED
streetlights to replace conventional streetlights and their applicability and maintenance.
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(3) A Study on the Dynamic Energy Consumption and Greenhouse Gas Emissions
Characteristics of Scooters

In response to global climate change, strengthening the control of greenhouse gas emissions

has become an international trend. Earlier models on vehicle energy consumption and emissions

have been based on laboratory testing. Constant speeds or legal driving cycles have been used
to measure energy consumption and emissions. In recent years, dynamic automotive emissions
testing equipment and technology have matured. The United States and the European Union
use road measurement data to construct models. The results of these models indicate that
“instantaneous speeds” from actual vehicle testing yield emissions results that are more accurate

than the predictions of laboratory models constructed with “average speeds” are.

In 2007, this institute began conducting a series of studies called “Vehicle Dynamic Energy

Consumption and Greenhouse Gas Emissions Characteristics.” Research subjects up to now

include small buses, large buses, and scooters. Advanced dynamic automotive measurement

equipment is used to capture vehicle operation measurements and data. In addition to establishing

energy/emission models that reflect local oil, climate, vehicle, road, and user characteristics fully,

these studies also integrate with the transportation planning models developed over a number of
years by this institute. These studies will greatly assist the transportation sector in assessing energy
saving and carbon reduction policy.

In the process of conducting this series of studies, international standards were pursued vigorously -
in hope of achieving results in line with the research directions and results of the a'ijvanced

countries in the world. In accordance with the planning process, real vehicle tests and e> pri;m_en al
analysis were performed in 2012 and 2013 on the most common personal trans oI.Fttin]'tool in
urban areas, the scooter. A scooter dynamic energy consumption/emission estimation model was

constructed. The results of these studies make an important contributi 0 scc;ao’ger, manageme

'~'~§ii?~i¥iﬁl '_' bt [

These results will also facilitate more effective energy saving and carb:
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The two-year scooter study had the following concrete results:

A.This project used onboard measurement equipment to collect instantaneous energy
consumption/emissions data from five scooters. Nearly 390,000 pieces of second-by-second on-
road emissions data were collected. They covered vehicles of a variety of ages meeting different
environmental standards and six major road categories. Curves and models of speed, fuel
consumption, and CO2 emissions were established to estimate the energy consumption and
CO2 of scooters in different categories.

B. The scooter measurement data collected during this project indicate that scooters that meet
newer and stricter environmental standards perform better in energy consumption and CO2
emissions. The experimental results indicate that scooters meeting the stage-four environmental
standards consumed approximately 20% more fuel than scooters meeting the stage-five
environmental standards did.

C.The scooter dynamic energy consumption/emission curve established for this project is flat at
scooter speeds over 30 km/h. Between 0 km/h to 30 km/h, energy consumption follows changes
in speed clearly (fuel efficiency at a speed of 30 km/h is 2.6 times greater than fuel efficiency at
10 km/h). The use of management methods to keep scooters driving at speeds over 30 km/h
would result in more effective energy saving and carbon reduction.

D.The energy consumption/emission model was applied to three cases this year. Descriptions of
and major findings from each case are as follows:

(A) The influence of implementing start-stop in scooters: This study indicates that when scooter
drivers see red lights in front of them, they cruise toward the stopping area at low speeds. In
safe and secure situations, from the perspective of energy consumption, this uses less fuel than
accelerating toward intersections at low speeds does and slightly more fuel than idling does.
The tests indicate that if scooter drivers actively engage in “start-stop” when waiting at red
lights, they can reduce total fuel consumption by one-fourth. This shows that implementing
start-stop can help reduce energy consumption and CO2 emissions. In addition, the
observations of this study revealed that fuel consumption does not increase significantly during

the instant when vehicles start again after start-stop.
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(B) Comparison of the actual energy consumption of different forms of transportation on the same
routes: Scooters are clearly superior to small cars and city buses in energy consumption. If
considering loading rates from the perspective of energy intensity, buses have the best energy
intensity and small cars have the worst.

(C) CO2 emissions equivalents for each vehicle type: Based on the CO2 emission estimation
model constructed for this project, estimation results using traffic volumes for each type of road
during the morning peak in Taipei City as a foundation indicate that average CO2 emissions
for scooters in Taipei City are 46% percent of those of small cars. Buses on national freeways
had average CO2 emissions 2.4 times higher than those of small cars, whereas city buses had
average CO2 emissions 4 times higher than those of small cars. These relative values can be
referenced in the CO2 emissions equivalents for each vehicle type.
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4.Safety and Risk Management

(1) Meeting International Standards and Improving the Transportation Safety
Environment and Shipping Competitiveness

Maritime safety is a major issue within overall transportation safety. It is also an important facet in
the development of overall transportation in Taiwan. Taiwan is surrounded by oceans on all sides.
It is highly dependent on ocean shipping. The majority of import and export cargo depends on
maritime transportation. However, occasional shipwrecks continue to occur. Maritime safety must be

strengthened. A number of shipwrecks have occurred in recent years (as shown in Figs. 21-1 to 21-4).

On August 8, 2010, the aluminum passenger ship “Ocean Lala” is suspected to have been struck
by strong winds and huge waves while carrying 311 passengers from Magong to Taichung, forcing
the springboard in front of the bow into the water. It returned to the Port of Taichung at 10:30
PM, a delay of three hours. After docking, eight passengers were sent urgently to the hospital.

Fortunately, no serious injuries occurred.

On March 19, 2012, the Kaohsiung cargo ship “Ocean Glory"” left from the Port of Keelung early in
the morning carrying debris toward the Port of Hualien. Around 5:00 AM, it sank approximately 9
nautical miles to the northeast of the Port of Keelung. Of the 15 crew members on the ship, 6 died,

7 were injured, and 2 went missing.

On May 16, 2014, the Korean passenger ship “Sewol” sank in the waters of Jindo, South Korea. Of
the 476 people on board the ship, only 172 survived.

On May 29, 2014, an explosion occurred on the Japanese oil tanker “Shoko Maru” outside the Port
of Himeji in the Seto Inland Sea in Japan, leading to a massive fire. One person went missing and
three were injured. The accident occurred approximately 450 km to the west of Tokyo. The ship had
eight crew members on board at the time. Seven were rescued and one went missing.

Sl
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4 Figure21-3 Sinking of the South Korean passenger ship “Sewol” A Figure21-4 The Japanese tanker “Shoko Maru” bursts into flames.
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Because Taiwan is not a member of the International Maritime Organization (IMO), synchronizing
information with the IMO to obtain timely and complete information on international conventions
is difficult. However, domestically, certain data are extremely important to the MOTC, maritime
units, and the shipping industry. Maritime transportation is highly international. Taiwan cannot
remain outside of the specifications of international conventions and should continue to adopt
conventions, specifications, technologies, and standards approved by the IMO. Strengthening
research on IMO information and international conventions and swiftly proposing recommendations
for improvements to domestic laws and regulations would help improve the maritime safety
environment and the competitiveness of maritime shipping. Figure 22 shows the organizational
framework of the IMO.

NATIONAL TRANSPORTATION SAFETY BOARD

Member Vice Chairman Chairman Member Member
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Financial the General Managing Communications Opportunity,
Officer Counsel Director Diversity and
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Office of Research and
Engineering

Office of Aviation Safety Office of Highway Safety

Office of the Chief

Office of Marine Safety Information Officer

Office of Administrative

Office of Administration Law Judges

A 2B EREHLTEZEDABZUE (BRICR 1 NTSB 491k » hitp:;/www.ntsb.gov/about/organization.html )
Figure 23 Organizational structure of the U.S. National Transportation Safety Board (NTSB) (Source: NTSB website, http://www.ntsb.gov/about/organization.html)
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Introduction to Key Research )-

Marine safety investigations are indispensable to the issue of safety in maritime transportation. In
May 2008, the IMO adopted Resolution MSC.255 (84), which passed the Code of the International
Standards and Recommended Practices for a Safety Investigation into a Marine Casualty or
Marine Incident (Casualty Investigation [Cl] Code). The IMO also adopted Chapter XI-1 of the
International Convention for the Safety of Life at Sea (SOLAS), which took effect on January 1, 2010.
The marine safety investigation charter demands independence in marine safety investigations
and clearly indicates that the purpose of such investigations is to prevent similar accidents from
occurring again in the future. "Dividing fault or determining responsibility” is not the purpose
of marine safety investigations. Instead, the charter emphasizes that marine safety investigates
should be separate and independent from other types of investigations (such as civil, criminal,
or administrative). In addition to lacking independence, the primary tasks in Taiwan’s marine
investigation system are administrative/supervisory investigations, including marine damage
appraisals. Significant discrepancies exist between Taiwan's system and the IMO in regard to
requirements for marine safety investigations. The marine investigation systems of a number of
representative advanced countries, such as the United States, Canada, the United Kingdom, Japan,

and Australia, are implemented in accordance with the IMO requirements.

The results of this study can be referenced by relevant government departments in prospective
policy policies. They can also be referenced and applied by the MOTC's Department of Navigation
and Aviation, the Maritime and Port Bureau, the Taiwan International Ports Corporation, Ltd.,

academia, and the industry. Highlights from the results of this study are as follows:

1. In recent years, international requirements for the safety of human life and property at sea and
marine environmental protection have been increasing. The IMO has continually engaged in
research and development directed at these requirements. Not only has it made substantial
amendments to existing conventions, but it has also formulated new rules and conventions for

countries around the world to sign and follow.

2. Within Taiwan’s marine regulatory system, in regard to international affairs, to meet the
requirements of international conventions and respond to their frequent revision, related
domestic supplementary regulations have set provisions through the method of “delegated

"

legislation,” allowing the shipping administration authority (the MOTC) to reference the
stipulations of relevant international conventions regarding international affairs not provided by
Taiwanese law. The implementation of delegated legislation is an expedient response measure
for Taiwan to cooperate with international conventions. However, this method cannot achieve
complete distribution. In addition, a number of conventions stipulate that regulations are left
for governments to decide. For example, ships on domestic routes and methods of satisfying
the government have no legal basis for execution. The best method of accomplishing this is
to convert IMO provisions into Taiwanese law. The principles of legal reservation must also
be considered. For example, legislative norms for people’s rights and obligations (such as
penalties) and government organizations are also necessary. In summary, numerous international
regulations and requirements for navigational safety management should be stipulated as
domestic laws.
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3. To improve the maritime safety regulatory system, several years ago studies were conducted
and a draft of the Maritime Traffic Safety Law was promoted to integrate Taiwan's numerous
provisions on maritime safety. These are appropriate for use in the future implementation of
international requirements, matters lacking authorization in sources of law, and parent laws for
which the appropriateness of legal sources are dubious to improve Taiwan's maritime safety rules
and regulations. The initial draft of the Maritime Traffic Safety Law was proposed by the Institute
of Transportation, MOTC, in 2004. The MOTC subsequently used proposal as a foundation and
made further adjustments, completing the revised version in 2008. This study updates, adjusts,
and revises the contents of a number of the provisions to draft and propose an updated draft of
recommendations for the Maritime Traffic Safety Law for the reference of the authorities.

4. To achieve the goals of the IMO marine safety investigation, coordinate with international (CI Code,

representative advanced countries) standards, implement effective marine safety investigations, and
coordinate with the mandatory member state audit mechanism (this mechanism will list marine safety
investigations as important tasks) anticipated by the IMO to take effect on January 1, 2016, Taiwan

must promote the establishment of independent marine safety investigation systems. Considering

Taiwan's lack of specialized legislation on marine administrative/supervisory investigations and
appraisals, it has no legal sources to authorize execution. Therefore, discussions of improving Taiwan's
marine investigation systems must consider two dimensions: first, the promotion and establishment
of an independent marine safety investigation system, and second, the establishment of legal sources
for marine administrative/supervisory investigations and appraisals.
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(2) Facing and Reflecting on Scooter Traffic Safety Management Again

The United Nations has designated 2011 to 2020 as the “Decade of Action for Road Safety.”
A number of advanced countries have formulated long-term goals for improving road safety,

including the promotion of the Vision Zero program, to increase road safety performance.
Improving road traffic safety has become a global movement.

Figure 24 shows the overall trends in road traffic accidents in Taiwan. In recent years, although the
number of deaths has tended to decrease, injuries and accidents continue to grow. Preliminary
estimates indicate that the cumulative annual cost of road traffic accidents is approximately 1%

to 3% of Taiwan's GDP. This is a substantial loss. Scooter users suffer the most severe casualties in

accidents. Figure 25 shows that over the past 10 years, scooters are involved in nearly 60% of fatal
crashes, and more than 80% of all injury crashes. This indicates that the key to domestic road traffic
safety lies in improving scooter safety.
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Figure 25 Percentage of death and injuries for which each mode of transportation accounted between 2003 and 2012
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The problem of scooter safety is extremely complex. Figure 26 shows the risk of accidents at
different ages. The main two high-risk groups were youths under the age of 30 and seniors over
the age of 65 for both scooter accident frequency and accident severity. These two groups had
the highest frequencies, casualty rates, and severity. The two main causes of accidents leading
to casualties were not noting the vehicle in front and not yielding in accordance with regulations.
Among fatal scooter accidents, hitting trees/utility poles along the road, vehicles rolling/falling
on the road, and other single-vehicle accidents accounted for 31.6%. In regard to collisions with
other vehicles, collisions with passenger cars (35.4%) and large trucks (23.0%) were the primary
categories. It is worth noting that the problem of seniors driving without licenses is serious.
Figure 27 shows that in fatal scooter accidents, the unlicensed drivers above the age of 65
constituted 26% of all unlicensed drivers. Compared to the percentage of the unlicensed scooter
drivers to eligible licenses in all age-groups, the unlicensed scooter drivers above the age of 65
is the worst one.
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gk B

The analysis above indicates that improving scooter safety is an urgent task in improving road
traffic safety in Taiwan. According to the 11th Phase of the Road Traffic Order and Traffic Safety
Improvement Order promulgated by the Executive Yuan, scooter accident prevention has been
listed as the most important project. The Institute of Transportation, MOTC, has in coordination
with MOTC policy conducted the Scooter Traffic Safety Management Action Plan, establishing
visions, objectives, and technological action plans to support the White Paper on Transportation
Safety promulgated by the MOTC. This is a promotion program for scooter safety policy.

Figure 28 shows the framework of the action plan proposed in this study. The core of this plan
is “scooter traffic safety management.” In addition to the 3E measures of engineering, law
enforcement, and education and advocacy, the plan also involves supervision, rules and regulations,
and establishing a safety culture in which people recognize the vulnerability of scooters to reduce
unnecessary use.
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The action proposes another core concept: “speed management.” An OECD research report has
indicated that when collisions occur, mortality rates increase with speeds. Figure 29 shows that
pedestrians, bicycles, and scooters have poor protection. When impact speed increases from 30 kph
to 50 kph, the probability of death increases substantially from 10% to 80%. Figure 30 shows that
when driving speeds increase by 5%, the number of all accidents with casualties increases by nearly
10% and the number of fatal accidents increases by 20%. In contrast, when driving speeds drop by 5%,
the number of all accidents with casualties decreases by nearly 10% and the number of fatal accidents
decreases by 20%. This indicates that speed management plays a critical role in accident prevention.
Therefore, scooter safety management strategies must include the concept of scooter speed
management along with supervision, education and advocacy, traffic engineering, law enforcement,
and other improvement measures to reduce the probability and severity of scooter accidents.
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Figure 30 The influence of changes in driving speed on traffic accidents
(Source: "Speed Management,” OECD/ECMT (European Conference of Ministers of Transport), 2006)
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Because scooters are nimble and accelerate quickly, their driving speeds and directions are often
difficult to regulate. Young people are lacking in driving experience and control of safe behaviors,
which often increases the risk of traffic accidents and their severity. In addition, the population
is aging rapidly. Public transportation and safe walking conditions have yet to be established
thoroughly. A number of seniors currently use scooters as modes of transportation for medium and
short distance. This is a major concern. Scooter safety design offers little protection to passengers
in extreme cases. When traffic accidents occur, they often lead to serious consequences. At the
same time, some traffic engineering design is intended primarily to increase operating efficiency.
This may lead to conflicts between cars and scooters, sacrificing overall safety. Analysis of a number
of related topics has been performed to propose the policy directions and strategic framework
for scooter traffic safety management shown in Fig. 31 Four concrete improvement strategies and
measures have also been proposed, as shown in the tables below.

Finally, in regard to mechanisms for promoting the action plan, the integration of the operations of the
Road Traffic Safety Committee, MOTC, is recommended for coordination, subsidy guidance, and regular
review of the outcomes of implementation. Regular exposure of scooter safety indicators from each
county and city is also recommended for long-term observation of the effectiveness of implementation
and for adjusting implementation strategies to achieve ultimate improvement objectives.

REE— * @2 AHEIEHIE
Strategy 1: Improving the Driver and Vehicle Supervision System

EMBLE / BYHE EL TNy
Violation Correction/ Vehicle and Equipment
Reeducation Safety

BEREIREE

E RREAZI R RS
Licensing and Training
System

1. BCERBAEERA 1. BRRREEEERE 1. R(CETAESEEE 1. RIBER2AAE
ATERES AU AR E E BRERCBIEHE e

Driving License
Management

Canceling provisions
that obtaining car
licenses allows riding
light scooters.

. MENEERERE

TR IS
Deliberations on
mechanisms for
inappropriate driving
license management

Reviewing testing
provisions for light
scooters

. RAEEERARLK
BH

Reviewing scooter
licensing content
and items.

. B EEERLIT

R R AR
Establishing driver
training mechanisms
for scooters of
normal weight and
below.

Strengthening
remedial education
on scooter driving
violations in road
safety workshops.

e e YN

| BRREHCEEE

Strengthening
reeducation on safety
interactions between
professional drivers
and scooters.
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REZZ : MEERHBEREE
Strategy 2: Strengthening Road Safety Education and Advocacy

r

BRZZBREHE

Traffic Safety Education in Schools

1.
1.

MR BERIBLE2HE
Deepening the roots of traffic safety
education in schools.

RE - HEZRBLEYE
Traffic Safety Education in the Home and Society

. RRELEEE  #AZE2E

. Strengthening scooter speed and traffic order

management.

2. MAEBPBEARBGEREERBREHBELE . BEEREREBEREEE
S . Strengthening scooter traffic safety advocacy
2. Strengthening scooter traffic safety education for seniors.

and advocacy in high schools, vocational
schools, colleges, and universities.

REE= - BERIZBTIE
Strategy 3: Appropriate Traffic Engineering

==

. InREEmE-REFIAEEE
. Strengthening the social responsibility of

automakers and general businesses.

RESEITHERE FUERERBIREFRUEHELRS
Using Road and Traffic Engineering Methods to

Improve Scooter Safety

Rational Allocation of Driving Space

1. BEERAKEDMIOEMRE 1. IERMKEER S AT B

1. Appropriate use of car and scooter diversion 1. Strengthening scooter speed and traffic order
and mixing strategies. management.

2. MEARBESTHREHEEERN 2. BIMERREKOZZ2M

2. Researching the driving characteristics and 2. Increasing scooter safety at intersections.
management methods of car-scooter mixing.

3. BRMEBETRRAEREEN 3. BAOBERERATERER

3. Reviewing the regulatory propriety of scooter 3. Reducing the risk of scooters driving on the

driving principles. sides of roads.

4. IREERKMETEE N
4. Increasing the smoothness and skid
resistance of road pavement.
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SRESID - ABIBUERES
Strategy 4: Effective Enforcement Strategies

PHsE 2B RBERTS RAKER AR AW

Preventing High-Risk Driving Behavior From Increasing the Effectiveness of Scooter Law
Scooters Enforcement

AR HIREREESERERTR REBRER (MAKEEBRERSE) CHERK
Strengthening the prevention of scooter drunk fig
driving and other high-risk driving behaviors. Improving enforcement techniques for dynamic

violations (such as failing to change lanes).

BE DR - REREER MBBER LB AT R E L 2 RE§ S EIE
Developing enforcement priorities based on the Exchanging and observing the implementation
regional characteristics of counties and cities. of effective policies and methods in law

enforcement units.
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(3) Research and Development on Decision Models for Residual Life and
Preservation Assessment for Bridges

Harbor bridges are affected deeply by natural disasters, leading to bridge damage and safety
concerns. Assessing the health of existing bridges and improving bridge life are pressing
issues. Current domestic testing operations focus more on visible aging and less on potential
disasters, such as earthquake and flood resistance. To maintain safe and secure bridge use,
in addition to regular testing and maintenance, assessment and maintenance models for
judging the health of bridges are also critical. To verify the forecasting model, this study
conducted detailed evaluation and analysis of on-site investigation results from three bridges.
The results were similar to those of the bridge maintenance forecasting model. Because
performing maintenance on the same bridge at different times results in varying effectiveness,
the degree to which the usage states of facilities are maintained or the extent to which their
lives are extended after executing maintenance programs may vary. The funding available
to road and bridge management units for maintenance is limited. Management units must
decide maintenance times that allow them to optimize their use of bridge maintenance
funding. This study used symbiotic organism search (SOS) with the addition of life-cycle cost-
oriented concepts to establish a bridge life cycle maintenance strategy optimization model
(BMSOM). This model considers the assessed conditions and risk levels of bridges to estimate
the bridges’ future life and status. These estimations will help road management authorities
estimate the times and costs of maintaining single bridges and invest funding based on
different bridge conditions effectively to conduct maintenance and reinforcement. In regard
to policy, the results of this study can be referenced by the MOTC and bridge management
authorities in formulating strategies for bridge maintenance and reinforcement. In regard
to practice, optimal economic benefits can be reached with limited maintenance funding,
conserving maintenance and reinforcement funding for bridge management.

4

In this study, risks were first categorized into “visible” and “invisible,” as shown in Fig. 1. The
risk factors of component aging were concerned for the visible risks. The risk indicator was
the condition index (Cl), which is generally obtained through the visual inspection assessment
method Degree, Extent, Relevancy, Urgency (D.E.R.&U.). Monte Carlo simulation was used to
obtain reliability indicators for risk assessment. Two factors were adopted for the invisible risks:
flood erosion and earthquakes. The scouring stability index (SSI) was adopted for flood erosion
to serve as a risk indicator. In regard to risk assessment, Monte Carlo simulation was used with
flood events with different return periods to obtain the probability of floods leading to bridge
damage. The earthquake risk indicator was structural seismic capacity in consideration of the
influence of material deterioration. Monte Carlo simulation was used to simulate lifecycle
earthquake events. Structural damage was integrated to revise the model and assess the risk of

the cumulative impact of earthquake damage.
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Based on the risk factors confirmed in the previous stage, the probability of the risk factors leading
to bridge damage and maintenance was estimated during this stage. The E(Cost) of the bridge
risks was calculated based on the bridge risk factors established in the previous step, as shown in
Fig. 33. E(Cost) considers the maintenance costs, referred to as E(MC) below, of aging, flooding,
and earthquake risks and the rebuilding costs, referred to as E(RC) below, of the potential damage
that may occur if maintenance is not performed. That is, the latter is the reconstruction costs of the
damage potential caused to bridges by earthquakes or flooding.

During bridge lifecycles, damage probability and maintenance costs vary depending on maintenance
time, with numerous potential combinations. If calculating using conventional trial-and-error methods,
answers cannot be found within short periods of time. Therefore, SOS was used in this study to establish
a BMSOM to calculate the degree of influence of risk and required maintenance costs for different
maintenance times and to seek maintenance programs with the lowest lifecycle costs. Because the
effectiveness of maintenance on the same bridge varies with time, as shown in Fig. 34, if preventive
maintenance is not conducted, under the influence of multiple earthquakes or floods, bridges may
become unusable or damaged at an early stage. If preventive maintenance and reinforcement is
conducted and the conditions through which bridge lifecycle cost is minimized are considered,
maximum economic benefits can be achieved under conditions with limited maintenance funding.

SOS uses three strategies: the natural interaction models of mutualism, commensalism, and
parasitic simulation. Because SOS does not use fine-tuned parameters, its procedures are relatively
simple in comparison to those of other algorithms. In addition, because SOS provides performance
stability, although it uses fewer control variables than similar algorithms do, it is still capable of

solving any kind of numerical optimized search problem.
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Figure 34 Schematic of bridge maintenance strategies
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This study aimed to obtain optimal combinations of bridge maintenance costs and bridge
reconstruction costs. Figure 35 shows that if the number of times maintenance is performed increases,
although bridge reconstruction risk costs decrease, bridge maintenance costs increase accordingly.
Therefore, this study aimed to minimize total bridge lifecycle cost and to find the maintenance
strategy with the optimal E(Cost).

Figure 36 shows that SOS finds the optimal maintenance times and costs for single-bridge lifecycles
out of n number of maintenance combination plans. These serve as references for formulating optimal
maintenance strategies for single bridges. The analysis results can help road management units plan
optimal maintenance times and costs for single bridges from the perspective of lifecycle costs (LCC),

achieving optimal economic effectiveness under conditions of limited maintenance funding.

Visible and invisible damage factors were considered in this study. The concept of risk was introduced,
and Monte Carlo simulation was used to calculate the frequency and intensity of disasters during
bridge lifecycles and assess potential bridge risks. Artificial intelligence was used to infer the bridge
maintenance costs of different maintenance strategies. Finally, the SOS optimization algorithm was
used to seek minimum maintenance costs based on bridge lifestyle costs while maintaining certain
standards. Figure 37 shows the webpage query interface for the single-bridge risk management
strategies established in this study. This interface can display the optimized maintenance strategies,

total lifecycle costs, maintenance risk costs, and reconstruction risk costs of various bridges.
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Figure 36 Single bridge maintenance strategies and programs
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5.Disaster prevention and relief

(1) Harbor area rapid reporting system and scenario analysis

In the aftermath of the South Asian tsunami in 2004, many countries started to develop tsunami early
warning systems. Tsunami warning systems are divided into international and regional ones; the most
famous of the former is the U.S. Pacific Tsunami Warning Center. Tsunami alerts around the Pacific Rim
are mostly issued by this center to neighboring countries. The Central Weather Bureau (CWB) of our
country receives information from this agency before it issues tsunami warnings, broadcasting only
the arrival time of the tsunami. To enhance the tsunami disaster prevention and relief capability of the
harbor area, this Institute initiated a series of research with domestic experts and scholars, including

Taiwan tsunami rapid reporting system and the harbor area inundation scenario analysis.

The system developed in this research is a far-field type tsunami rapid reporting system. Its main
purpose is that in case of a tsunami triggered by undersea earthquakes in Japan or the Pacific Rim
region, historical or real-time seismic parameters will be taken to quickly calculate the arrival time of
the tsunami and its wave-height changes, in order to learn its potential impacts on major domestic
commercial ports (Keelung, Suao, Hualien, Kaohsiung, Anping, Budai, Taichung, and Taipei).
Information are then compiled and sent to the responsible port authorities to perform subsequent
disaster prevention procedures. The advantages of this system lie in its mastering of time and
efficiency, and gaining early assessment information of tsunami with limited resources. As it relies on
numerical scheme and the completion of database operation and creation in advance, computing
can be carried out to produce graphic output with the input of seismic parameters. With PC level

equipment it takes only 20 seconds to complete the computing of data for a single port.

During the 311 earthquake in Japan, seismic parameters were put in the tsunami simulation forecasting
system to obtain water level change results of Taipei port, in comparison with the observed water level
data, as shown in Figure 37, which produced a relatively good verification of the system.
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Introduction to Key Research )-

The development of the system includes two parts. One is to build in as part of an automatic
operating system, retrieving earthquake related data and parameters online at fixed interval (currently
set to 5 minutes) to perform simulation and display, as shown in Figure 39; the other is a manual
offline windows interface program, as shown in Figure 40, in which the user can input seismic data
and parameters. In case real-time seismic parameters are not available, historical parameters can be
inputted for assessment. At present, the operating system can retrieve web information automatically,
including those on the websites of the United States Geological Society (USGS), Full Range
Seismograph Network of Japan (Fnet), Academia Sinica's Institute of Earth Sciences, and Broadband
Array in Taiwan for Seismology (BATS). Real-time seismic parameters are updated to conduct tsunami

simulation computing, and results are displayed instantly on the Harbor Environment Information

Website of this Institute (http://isohe.ihmt.gov.tw). Relevant early warning information are also

delivered to specific personnel of harbor companies in times of large-scale earthquakes.

The best way to conduct tsunami inundation simulated scenario analysis is to get the exact seismic
source or fault parameters of earthquakes known to have occurred, confirm the initial wave-height,

and simulate the tsunami inundation behavior and feature on the basis of these data. But in reality,
there is little detailed information of undersea fault parameter available except for a few well-
known faults (e.g. the Manila Trench). It is also uncertain to know the maximum seismic moment

magnitude that various potential faults can produce. In short of a number of conditions, it is rather
inadequate to perform numerical simulation of tsunami in coastal area. Therefore, using a single
waveform and scenario simulation approach to perform harbor area inundation simulation not only
can obtain more conservative results, but also accumulate data into a database, which allows the
anticipation of offshore wave-height in harbor area during the actual occurrence of tsunami, thus

making it possible to obtain information of potential overflow areas for necessary response.
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Applying the inundation model developed by the team of School of Civil and Environmental
Engineering at Cornell University in the United States, the Cornell Multigrid Coupled Tsunami model
(COMCQT), and feeding water depth data provided by National Center for Ocean Research (NCOR),
with a grid interval of 500 meters for sea region, harbor area water depth data calibrated from ship-
based measurements provided by various harbor companies, and digital terrain data provided by the
Department of Land Administration of the Ministry of the Interior (MOI) for land region, harbor area
inundation scenario analysis was performed, with different wave-heights to simulate tsunami wave
incidence vertical to shoreline (0.5m, Tm, 2m, 3m, 4m, ém, 10m) in a cycle of 20 minutes, in order to
simulate the inundation scenario on land under these tsunami wave conditions. At this stage a number
of inundation scenarios were completed including the ports of Keelung, Kaohsiung, Anping, Budai,
Taichung and Taipei. Take Kaohsiung as an example, Figure 41 is the digital terrain profile of Kaohsiung
port with sea-land integration; Figures 42 and 43 are inundation maps of Kaohsiung port with incident
wave-height at 2 and 4 meters respectively. When the incident wave-height is under 2 meters, the
inundation area is limited to the sandbar beyond Cijin dyke. When the incident wave-height is over 4

meters, an inundation altitude of more than 50 cm is seen over a wide range of the Cijin urban district.
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(2) Safety inspection and assessment of harbor structures

This study is the third phase of a four-year research plan, A Study on Safety Inspection and
Assessment of Harbor Structures, which focuses on three issues: ‘the setting of operational
standard for inspection’, ‘the review of existing safety assessment methods of harbor
structures’ and ‘the building of maintenance and management system’. It is hoped that by
focusing on harbor structures, including wharfs (gravity, sheet-pile and trestle type wharfs)
and breakwaters, and based on the current research foundation of the Keelung port, a more
in-depth exploration can be conducted to expand information of related facilities. With
regard to ‘the setting of operational standard for inspection’, previous studies have revised
some visual inspection standards to simplify their content, and improved their practicality by
using assistant illustrations. As for the feasibility study of instrumental inspection, it focuses
on concrete and steel materials, and describes the principle, procedures, precautions and
content of the inspection. For preliminary inspection, it includes the investigation of safety
assessment methods, the revision of single component assessment and the assessment
of overall condition of all facilities, and the increase of component weight questionnaire;
for detailed inspection, safety assessment conducts analysis on the steel bar cross-section
loss in berth aprons that are associated with visual and instrumental inspection results. By
feeding data relevant to inspection results and coordinating with the analysis process, the
requirements of original design are reviewed.

In addition to revising some visual inspection standards, relevant tasks were also
implemented this year, including updating the content of instrumental inspection and
feasibility study of underwater inspecting instruments. In terms of ‘the review of existing
safety assessment methods of harbor structures’, previous studies have explored new
assessment methods on facility structural damage by running experiments and applying
damage index effect proposed by research. Further verification and revision will be
performed to explore the application of new structural damage assessment methods on
steel sheet-pile wharf, and discuss structural damage assessment methods for gravity type
wharf. As for ‘the building of maintenance and management system’, the efforts include the
revision of system inspection standards, assessment methods for system preliminary safety
inspection, and regular inspection inputs, the construction of a breakwater maintenance
and management system, the writing of a user manual for harbor facilities maintenance and
management system, the development of harbor structure information, the investigation and
analysis of forecasting tools, and the building of an output module for inspection report. In
addition to accommodating various needs and applications for the industrial, governmental,
and academic sectors, the research results also help to effectively manage economic benefits
by controlling abnormal deterioration of the wharfs and reducing the waste of resources.
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A. Harbor structure inspection standards, techniques and procedures

(A) The revision of coding principle for harbor structure components and inspection checklists

a. The revision of coding principle for harbor structure components

For gravity and sheet-pile type wharfs, they were originally coded on the basis of 10M as a unit.
However, such a coding method divided too many units and was difficult to differentiate during

inspection. Therefore, a proposal after the second annual expert forum was adopted, revising

the coding system on the basis of wharf bollard (trestle type wharf is still coded using the original
method, as its type of structure is simpler and easier to differentiate). So for the other two wharf
types, the distance between two bollards is defined as one unit (block), as shown in Figure 1.

If the borderline between two wharfs is not a bollard, it is still regarded as one block, as shown

in Figure 44-(1). The components of each wharf block are divided into main body of the wharf,
seabed and ancillary facilities. The main body is further divided into apron, wall and rear; and
ancillary facilities split into bollard, fender, bumper and crane rail.

b. The revision of inspection checklists for harbor structures: Checklists for frequent inspection,
regular inspection and special inspection are amended.

c. The revision of visual inspection standards: According to feedback from the second year’s

educational training and discussion on previous work meetings, inspection standards are revised
regarding the main body of sheet-pile wharf — the cracks of wall joints (in terms of deterioration
description, adjusting sand leakage value and changing the name to ‘crack depth’) and ancillary

facilities — and the deterioration damage of crane rail (deleting description of ‘rail gauge height
difference’ and 'rust of steel rails’ to make it easier to differentiate rail gauge side difference and

height difference of steel rail joints).
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Introduction to Key Research )-

d. Disposal strategy supplement and unit price setting for repair methods
(a) Disposal strategy supplement for repair methods (Figure 45)

(b) Unit price setting for repair methods: The purpose of unit price setting is to provide a reference
in response to component deteriorations under various circumstances and levels, in order to
estimate repair costs corresponding to deterioration quantity found in inspection. For this task,
the research team collected and compiled data from sources including 'Public Construction
Price Database’ of the Public Construction Commission; ‘A Study on Building The Pier Facilities
Maintenance and Management System’ by Harbor and Marine Technology Center of the
Institute of Transportation (IOT), Ministry of Transportation and Communications (MOTC);
‘Construction Cost Data’ of Taiwan Construction Research Institute; and ‘RC Bridge Repair and

Reinforcement Manual’ by the Taipei City Government.

*® 3 BEILEEFYIR (&)
Table 3 Unit price list of repair methods (Extract)

T5%% BN BfE ()
Name of method Unit Unit price (NT$)

1. EETEE L (C)
1.SRC repair method (C)

(1) BIERREEHR Tk (C1) f
(1) resin slurry coating (C1) ;

2 ErREMIETE (C2) . _ : 2 00
(2) epoxy resin filling (C2) : 0

937.5

.:,1‘_.
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Figure 49 Harbor frequent inspection record compilation 1 —
Keelung Port No. 2 east bank
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A. The construction of harbor structure maintenance and management system

(A) The updating of maintenance and management system and the development of harbor
structure information

.
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bank Figure 51 Harbor frequent inspection basic data compilation — Keelung

Port No. 2 east bank

B A R R BRSO MR N M EN B &

anpm | ol o] anxm s ]
BREE | BNE @ EEsE [ LE U L EV BN L
mNES RENE | RiEWN | L 1] REWA | kiGN | KERE
e — o [
AR asas AESTE
Y
- (L] Y “ | £ ¥ =3
0 X
e | [ ([
w LN A | oo | mm | ==

A 52 WRBKBKEERIME - DIEEBR 2 5Ri5ER G
Figure 52 Harbor frequent inspection data addition — Keelung Port No. 2 west bank

INSTITUTE OF TRANSPORTATION, MOTC | 2]




BEREN A

(2) AR S E HAREEE

BRBKE AT NINRHA R - ERERRBERARCHEBERRAKERR - fHRESH
R HBEEREBREELRE  EAKERETHEET - ERHBEE SRR
PDF RAEL IS * MED BRI » T8O RAEERME  BELHERBRES R
MERESBAS RN 28 53 AT @ FIREBEBESEEH ~ SEE - SR
M HEETT  FEUBRSCHE S ME LI RESHASRAB AR A 2E
54 FT7R ©

@) HHTRR T A2 BAIEE

8 CARTR 2 398 © ATIZES| FIRST 14 SR 2011 2 2012 L EHUEEN
TEAGHESCER « HRE  HUR (AEREE) BRASHARRREY
B ISR R - EUMER (FEEERA CE) - M 55 /i -

S R AREERERGERAR
B N o
B W A B s g
5 (i EE | EeReR s EmE sk | sens
e R M HE 2 0l L] 0. 15m 2
SR VL [ Fp wim |0 =eio
i A LE B Wil | 0. V2
I MK H il L
T ERMRARE HE mm | 0@
iR R ER 3 pia) s
i1 ¥ wiw L Sim
SR IV KA M b nyE !
aREARE H% el RN 0, Cflen 2
0% 17 [T g L. CFen 2
IEmEER
LR b MR

A 53 TEHKEREERTIZK - DIEREER 2 SHISEAG 4 54 TERKERERA
Figure 53 Regular inspection report data list — Keelung Port No. 2 west bank Figure 54 Regular inspection report photos

122 ZREECESWRAT 103 FER



’ Introduction to Key Research )-

:F

B o
~O-ZSEEGEERER (CE)

T

S

349.897

345
2009 2010 2010 2012

A [B5 BEEEER (CPI)
Figure 55 Repair cost year over year (G(P,i))

(B) The building of output module for inspection report

For various types of inspections during field patrol or office work, visual inspection results can be
recorded to the system via the internet, to allow follow-up query or output module of relevant data
report. When clicking select button on the inspection report download page, an output report in

pdf format will be displayed. The report is composed of two parts; the first part includes general

information such as harbor name, wharf name, inspection time, and a list of various component
deterioration profiles, as shown in Figure 53, including the deteriorated component, deterioration
type, deterioration status, deterioration unit, deterioration location, and deterioration quantity; and
the second part shows the photos of deterioration corresponding to the former list, as shown in
Figure 54.

(C) Example calculation of analytical and forecasting tools

As described above, this study cited regular inspection data of No. 14 Terminal west bank of
Keelung Port in 2011 and 2012, obtaining information of deterioration type, deterioration status,
deterioration quantity (size or length) of various components. Together with the corresponding
repair strategy and unit price, an estimation of repair cost (CE) for both years can be drawn, as
shown in Figure 55.
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(3) Mountain road disaster early warning and instant reporting

Mountain roads in Taiwan are full of beautiful scenery along the way, especially Taroko and the
Coastal Range in eastern Taiwan, which often impress domestic and foreign tourists with their
stunning sea view and mountain scenery. However, the terrifying memory of Taiwan's mountain
disasters also deters people from visiting. Regular mountain tourists usually check for information
of weather change and road condition as a reference for planning their trips; but often such well-
laid plans still cannot keep up with the rapid changes of mountain weather. If instant information
such as weather and road blocks of mountain roads, or even road hazards that may occur in the
future, can be received anytime, people can then change their itineraries in advance to prevent

their trips from disruption by disasters.

The ‘Early Warning System for Monitoring High-Frequency Hazard Areas of Mountain Roads’ (Figure
56), developed by this Institute, can provide mountain road users information of the location of
potential hazard areas and instant message of disasters. As long as the users are equipped with
handheld internet devices, they can receive information through the ‘Early Warning System for
Monitoring High-Frequency Hazard Areas of Mountain Roads’, including high-frequency hazard
sections of main mountain roads, the latest road blocks, bridge closure information, raining
conditions, and potential hazard sections; even sections on which hazards may occur in the next
one hour can be displayed through maps and short messages. In the future, the users can also
apply for mountain road disaster forecasting service from the system, receiving instant forecasting
news of mountain road disasters, in order to master instant road conditions either for adva_nc"e'-'-
planning or during their trips, to assure the comfort of travel. o '
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The structure of the system includes four parts: the division of mountain roads, the specification
of disaster warning value of each section, instant alert judgment service, and an open network
interface of geographical information system (GIS). Previous division of high-frequency hazard
sections was mostly based on a fixed mileage, thus it was possible to have the same disaster across
different sections. Different from the previous fixed-mileage division concept, the analysis of this
project is based on geological features including surface topography, various aspects and slopes,
and various slope disaster characteristics, therefore suitable to adopt slope unit for road division
(Figure 57). As such, roads divided by the same slope unit will have similar geological, topological,
and disaster features.

CMBTHN ‘
| RARRE

< 57 ILREESEC R EINMZ
Figure 57 Flowchart of dividing high-frequency sections of mountain roads
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The most frequent problem of mountain road is slope failure along the road. The triggering factors of
slope failure include rainfall, erosion, earthquake and man-made factors; among them rainfall is the
main cause of mountain road slope hazard. Therefore, this project selects rainfall as the main triggering
factor to conduct specification analysis of disaster rainfall warning value of each section, and divide
alert area into three blocks, as shown in Figure 58. Lower boundary of the alert area can be used as the
warning value at the warning stage by the Directorate General of Highways (DGH); upper boundary
of the rainfall parameter can be used as the action value at the action stage after further correction of
topographic hazard factors. Threshold value adjustment of each section can be performed by applying
factors of high-frequency hazard areas, such as collapse status, disaster potentiality, the time from the

last disaster, current engineering status and vegetation status (Figure 58).

Instant alert judgment service is the main achievement of this project, which integrates precipitation
forecast products from the CWB's severe weather monitoring system, Quantitative Precipitation
Estimation and Segregation Using Multiple Sensor (QPESUMS), with precipitation amendments
from relevant plans of the Harbor and Marine Technology Center, as the basis for making
judgments in monitoring and early warning control. This method has the advantage of low cost
and the ability of wide-area surveillance. Its main approaches include QPESUMS rainfall interface,

automatic alert judging and updating, and instant supply of alert status and results (Figure 59).
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Figure 59 Flowchart of instant alert judgment messaging service
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Results of instant alert judgment service are released via the open source GIS software, GeoServer
(http://geoserver.org/), providing external users KML file to download and link to WMS services
(Figure 60). When precipitation reaches the alert status, the system will send SMS to pre-set hand
phone numbers to alert relevant staff and road users (Figure 61).

The open source GIS interface developed in this project is based on the open-data design concept,
providing data in Google Earth’s KML file format, and Open Geospatial Consortium’s (OGC) Web
Map Services (WMS). With an open structure, the system can interface with open government data
such as CWB stations rainfall data (.kml) and DGH alert message about road closure (.kmz) (Figure
62). The above two information are both instant updated data, thus able to display the latest road
condition and precipitation status on this system.

Currently, the road sections that are tested online include Provincial Highway No. 9 (Suhua
Highway) and Provincial Highway No. 24 between Ali and Sandimen. With the addition of more

mountain road sections, the integration of mountain road information, and the construction and

application of mobile APPs, more diverse services can be provided in the future. By integrating
weather, road, and bridge real-time information, not only can the safe usage of mountain roads be
enhanced, visitors can also master changes of road and weather conditions and potential disaster

status during their journey.
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Figure 62 Image of open government data (road closure due to hazard)shown on monitoring platform
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6.Intelligent Transportation

(1) Value-added application of the integrated database of advanced public
transportation system

Nowadays, developed countries around the world place much importance on indicators of
advanced public transportation system (APTS) service coverage and of travel time access to major
landmarks, often using them as references to measure the performance of government resource
input and to evaluate social equity. As many assessment indicators are involved with complicated
spatial analysis, in addition to the building of comprehensive assessment indicators, it is necessary
to combine APTS information with GIS and population distribution data to perform value-added
application and construct automatic computing function of the assessment indicators, in order to
quickly obtain index data to assist governing authorities to evaluate the expected output of current
public transportation seamless service and related resource inputs in various regions. In response
to the above needs, this project develops the ‘APTS Integrated Database Value-Added Application
System’ (hereinafter referred to as the System) that possesses the function of supporting
decisions made by highway authorities. For this two-year project, the main task in the first year
(2012) is planning required items for the value-added application of APTS integrated database,
and developing a set of core modules with common functions for the system, to allow related
governing authorities or bus service operators to directly use these modules or slightly modify
them to become customized systems to meet their needs. The main task in the second year (2013)
is adopting research results of the previous year to present demonstration projects to the DGH of
the MOTC and the Transportation Department of New Taipei City Government, conducting system
functional testing and usage performance evaluation, making necessary functional adjustment and
organizing educational training, to facilitate the implementation of R&D results.

The System has the following five main functions and can provide graphical displays of analytical
results to allow users a quick diagnosis of problems to facilitate project improvement:

1. Basic settings: the setting of user authorization and evaluation index parameters.

2. Seamless service analysis: providing computing feature for 19 public transportation seamless

service evaluation indices.

3. Review assistance: providing 14 assessment indices for analyzing potential effects of new routes,

operational plan adjustment, and suspended routes.

4. Service performance analysis: providing four features including regional comparative analysis
of route-based cost, review and analysis of schedule adjustments, route evaluation aid and

improvement of tracking, and automatic computing of subsidy payments.

5. Holiday season dispatch index analysis: providing automatic computing functions on index
values such as transportation capacity and traffic volume, and statistical analysis by holiday /
calendar year / transport company.
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Introduction to Key Research )-

This System can assist governing authorities of transportation and communications to quickly learn
the gaps of bus service in certain districts and the potential influence of transportation resource
adjustment, to overcome managerial blind spots caused by the lack of information in the past,
and to facilitate transport service supply for better satisfying public needs. According to the results
of performance evaluation of the pilot program, using the System can save 99.5% of related
administrative work time, and help to improve the decision quality of route review and the overall
planning of public transport services. With program demonstrations, the project has helped DGH

conduct a number of actual case analyses, including the scanning of public transport service profiles
and the analysis of seamless service conditions of Taitung and Pingtung areas, and 30 aboriginal
townships around Taiwan, in order to grasp the situation of transport accessibility in remote townships
and aboriginal villages to facilitate DGH's planning for related improvement programs.
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Figure 65 Japanese visitors show great interest in the System during the exhibition

In mid-October 2013, our Institute attended the 20th ITS World Congress in Tokyo, Japan, setting
up a display booth to introduce the R&D results of ‘ATPS Integrated Database Value-Added
Application System’. During the exhibition, hundreds of guests from the industrial, governmental,
and academic sectors of American, European and Asian countries have visited our displays; the
newsletter of the conference, Daily News, ran a feature to introduce the System. Visiting guests
affirmed the convenient diagnostic and analytic features of the System in civil administration, and
agreed that it would provide great help in building and developing public transportation seamless
service environment. On the scene, many Japanese and Mainland Chinese companies and research

institutes have shown high interest in importing the System.

On account of the technical novelty and practical application benefits of the System, our Institute
has applied patent for related technologies. The Institute will continue the research for expanding
functionality of the System in 2014, and form counseling teams to help county and city governments
to apply the System on the diagnosis of local public transportation seamless service environment,
targeting on service gaps to plan for improvement programs in order to enhance the convenience

of civil administration.
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(2) Joining the international way — the subject of developing cold chain and its
coping strategy

To solve the structural imbalance issue of Taiwan's economy, the Executive Yuan has proposed the
strategy of ‘promoting industrial diversity and innovation’ in the industry dimension, adopting the
‘Three Industries, Four Reforms’ policy including ‘the servitization of manufacturing industry’, ‘the
internationalization and technologization of service industry’, and ‘the characterization of traditional
industries’ as three axes, and giving priority to the spotlight industry as a model to promote the
three axes, to facilitate industrial transformation to plural structure. Cold chain logistics has now
been listed as a spotlight industry, showing that the development of cold chain has attracted more
and more attention.

This study collected domestic and overseas information related to the current status and
development tendency of cold chain logistics, and conducted in-depth exploration in
dimensions of technological development, facility construction, standards and regulations,
industry guidance and global logistics support. Through interviews and discussions, opinions
from experts in the industry, government, academia, research institutes and associations
were collected. With the application of content analysis and SWOT analysis approaches, it
explored the opportunities and challenges faced by domestic cold chain logistics industry,
proposed coping strategies and suggestions to the government and industry in response to
global cold chain development trend, and implemented the ‘Three Industries, Four Reforms’
policy of the Ministry of Economic Affairs, and the practices of ‘promoting sustainable green
transport, implementing energy-saving and carbon-reducing policies’ of the MOTC, to improve
the development of cold chain environment for domestic logistics industry. In addition, two
training events were organized under this project to provide research results to the relevant
government agencies as a reference for their future policy.
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Figure 71Strategy 1 — parallel zone operation example

In consultation of the current status and development trend of cold chain logistics in advanced
countries, five major issues faced by our cold chain industry were outlined as follows:

Issue 1: Despite the continual launching of free trade ports (FTPs) / free economic pilot zones
(FEPZs) and the expansion of trade volume with China and internationally, the capacity of
cold chain logistics operation areas is still inadequate in our country.

Issue 2: Under the circumstance of inadequate cold chain logistics operation areas in FEPZs and

FTPs, the relevant cold chain facilities are clearly insufficient.

Issue 3: The degree of cold chain logistics information integration is not high.

Issue 4: Cold chain logistics often requires intermodal transportation to achieve, but the
technologies in our country are not fully developed, resulting in technical difficulties in the
connection of different transport modes and liability to chain disruption.

Issue 5: The cold chain logistics standards and specifications of our country are not yet connected

with international practice.

In face of the five major issues above, five strategies are proposed in this study, including:

Strategy 1: Facilitating cross-strait parallel zone development. Connecting FTPs or FEPZs of our

country to special economic zones (SEZs) in Mainland China, and combining our FEPZs with tariff-
free zones and free trade areas (FTAs) in Mainland China under the existing framework of cross-
strait cold chain logistics alliance, in order to take advantage of tariff reduction preference to

develop parallel-zone cold chain logistics.
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Introduction to Key Research )-

Strategy 2: Developing multi-temperature co-delivery fast express. In response to the setting
up of sea express zone, this study proposes three operating modes. Mode 1 is the use of multi-
temperature co-delivery technology with express ship delivery for port area freight; mode 2 is the
use of multi-temperature co-delivery technology with express ship delivery for port area freight to
reach Mainland China, then transport to various cities in China by air; mode 3 is bringing in copious
domestic and foreign capital and raw materials to carry out value-added agricultural processing in
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our FEPZs, then transporting products via express ship delivery to Mainland China.
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Introduction to Key Research )-

Strategy 3: Accommodating information and communication technology (ICT) with cloud

integration. This strategy is to accommodate the launching of customs-port-trade (CPT) single
window to review the coping of cold chain logistics needs.

Strategy 4: Bringing in high-efficiency, cold chain cross-docking operations. As cross-docking
operations increase logistics efficiency and reduce cargo damages, it is possible to set up cross-
docking operation areas at FTPs to reduce inland cold chain and idle time of import-export port
cargo, saving logistics operation time effectively and increasing efficiency and competitiveness of
cold chain logistics.

Strategy 5: Promoting the planning of criteria. The global logistics organization, Cool Chain
Association (CCA), is currently promoting Cool Chain Quality Indicator Standard (CCQI). Our
government can encourage the industry to adopt international accreditation standards and
operating guidelines, or to customize its own appropriate guidelines from standard operating
experiences accumulated during the process of trial cross-strait cooperation.
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(3) Smart piloting with vessel dynamics information

Shipping and ports play a crucial role in the economy and development of the country. For their

management and improvement, it is necessary to select appropriate, measurable indicators. As
the vessel automatic identification system (AlS) of each country has accumulated a huge amount

of data, how to apply AIS information to matters such as port safety, efficiency, and environmental
indicators has become a research subject of increasing concern. This project integrates geographic
information of vessel dynamics and electronic navigational charts to conduct a spatio-temporal
analysis on AlS data, aiming to provide a specific quantitative indicator of port safety and efficiency
as an important reference for navigation planning and operational efficiency by the Maritime and
Port Bureau of the MOTC or Taiwan International Ports Corporation, Ltd. and for assisting the
performance of vessel traffic services (VTS) of existing port branch companies.

The data adopted by this project are mainly from the AIS database that collects data from coastal
AlS receiving devices by the Vessel Dynamic Information of Taiwan Maritime Area system developed

by the IOT of the MOTC. In the process of developing analytical methods, a platform that can show
vessel trajectory for observation must first be developed. As shown in Figure 76, it can be seen from
the platform that some vessels have arrived but are hovering outside the port and waiting to enter.
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Via the vessel trajectory display platform, this project analyzes the port-entering ship tracks near
the port area. Using Taichung Port as an example, the port-entering ship tracks are analyzed and
shown in Figure 77. From them five extra-long distanced tracks can be specified, showing that
some vessels have actually lingered outside the port or taken a long way to enter the port, a
phenomenon that increases fuel consumption.

Due to the differences of geographical environment and inbound-outbound route design of
different ports, the normal travel times and distances from various directions to the port are
different. Using Taichung Port as an example, an analysis of ship tracks entering the port within
the circle of 20 nautical miles comes up with travel times and distances of port-entering ship tracks
from different directions to Taichung Port, as shown in Table 3. Statistical results show that travel

paths from the north take a longer distance and time.
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Introduction to Key Research )-

In addition, this study adopts near-miss events detected from AlS vessel trajectory as risk indicators
to apply to dynamic risk management. The AIS data used in this study include vessel length and
width, latitude and longitude of vessel position, speed over ground (SOG), course over ground
(COG), and heading, to generate vessel outline and domain icons. Adding in the elliptic-area
boundary value that is based on vessel length parameter, and using spatial information analysis
to calculate the distance between two adjacent vessels, and between the vessel and dangerous
obstacles or shallow water, the near-miss situation can be detected and assessed. The projection of
adjusted distance between two adjacent vessels is shown in Figure 78, from which the distance to
vessel central point can be adjusted by comparison and projection.

This project also combines AlS with electronic navigational chart (ENC) to perform 3D geometry
analysis on vessel navigation. With AIS data, ENC fathom line, and maximum draft of each vessel,
this project can determine whether the sailing vessel is facing grounding crisis. The analysis on
grounding risk with the integration of AIS and ENC data is shown in Figure 79.

This project creates an analytical technique and platform to integrate AlS and ENC data; its output
can be applied in quantitative form for indicators of port safety and efficiency assessment. The
analytical methods and tools created in this project can generate indicators related to safety and
efficiency of vessel traffic. The research and analysis on near-miss incidents between two adjacent
vessels can be applied to navigation safety indicators; a number of parameters or data analysis
results from the research, after calibrated and verified with actual figures of various ports by the
port branch companies, make it possible to obtain the best safe navigation indicator for each port.
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Figure 79 Analysis on grounding risk with AIS and ENC data integration

INSTITUTE OF TRANSPORTATION, MOTC |53




BEREN A

» 325858 B AR 7

(—) i3 travel B _ERiss — (KARERSC « B IREREEET
BT B Rl E RS KIS R R AR IAREDEE) © (TBR BB R RN R EESR 2
— 0 WARIHEE " BOCIRREMN 1 571E - AIFRNECRFTERARE » BB
ST T BIARIKESIABEEC A RS NRBD - R LA SR E2 B
NN BERRARNBEEREMAKRRERERE - HREFEEREANZRME
It % BERIE H IR MRV B RSMNROL IR LU B BY AURYIR B AURE - AT ARA B s R B I8
AR AR ENIKEENEARE - ERBUTHEEEBCIER L/ AMRAERME o

e

pulll]}

~

AREFERHAIF (innovative) MBHEEIES » BEE 1 (intelligent) KB ELARFS -
PARARFA BB ER A SR 4R (interesting) B9 Ti3 Travel 3 Lhkis , #8718 - LIRIA B RI&ZAPT
MEAEHRZXAREANR 218 "EMEZES ) 8 " EBRBE . B CHREREER
ARG BERBAESNRESITCRBEEN (BERE 8t RELEEYS) X
BEANERESEBRY  ZELSENRBERRE - REARAEMT (LBS) BRI
il - BENEEALERRY - LIRERRER A EROESERLAZR LA -

R EEAREARBEL  KEPRRRENBUTER - UNMNZRSE - NEHE - FHE
o oEBREPNESEFEALXEMEES £ ERRERBEHAFEREE
Al BEHREEN BEASREMNALERRG  WEABWMIFTERS  SBEEX

> BEFTEREIRGT
> ST
> BRRGHEE B RN MG

154 @smEsmze 103 £5%



Introduction to Key Research )-

/.Transportation Services

(1) i3 Travel, Falling in Love With Travel—Low-Carbon and Intelligent Tourism
Demonstration Project

The government is currently actively promoting a number of activities for tourism development.
The Executive Yuan views tourism as one of the six key emerging industries and has energetically
promoted Project Vanguard for Excellence in Tourism. Tourism statistics from the past several years
indicate that under the efforts of the Tourism Bureau, the number of people visiting domestic
tourist attractions has grown significantly. However, this has resulted in substantial declines in
tourist quality in a number of smaller tourism and recreation areas because of traffic congestion
problems. These problems have also severely affected air quality within recreation areas. Therefore,
to respond to the growing numbers of domestic and foreign tourists and to independent travel
patterns, resolving the traffic problems in tourism and recreation areas and providing friendly
tourist information inquiry services have become major problems faced by the government in

promoting tourism.

This project proposes innovative thinking and ideas to provide intelligent information and service,
and to improve tourism and life to make them more interesting, elements that constitute the
concept of i3 Travel—Falling in Love with Travel. Aimed at Sun Moon Lake, which is currently
the most popular National Scenic Area in Taiwan, the concepts of information integration and
active service are used to integrate the services and information required for tourism (including
transportation, tourist, accommodation, and shopping resources) through overall planning
and coordination mechanisms. Low-carbon intermodal transportation services and the basic
infrastructure for intelligent transportation services are introduced to provide high-quality seamless
public transportation services with real-time location-based service (LBS) for transportation and
tourism information. This would reduce the percentage of people using private vehicles in the area
of Sun Moon Lake.

This project integrates government resources from the MOTC, the Ministry of Economic Affairs,
and the Environmental Protection Administration with technologies and funding from a number of
domestic corporations, including Hotai Motor, Hotai Leasing Corporation, Asus, Delta Electronics,
and Chunghwa Telecom, to create a seamless, high-quality public transportation system for the
National Scenic Area of Sun Moon Lake that provides real-time transportation information and
local tourist information. Carpool services are also introduced to encourage tourists to tour Sun
Moon Lake through the method of Park and Travel.
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Introduction to Key Research )-

Under the integration and coordination of this project, low-carbon tourism and intelligent travel services
are gradually forming for Sun Moon Lake. EV-Sharing services officially began on April 25, 2013. Within
3 short weeks, these services had already been used more than 5000 times. Not only has this made a
concrete contribution to energy saving and carbon reduction at the Sun Moon Lake National Scenic Area,
but it has also helped enhance the local tourism characteristics of Sun Moon Lake.

Every electric car operating at Sun Moon Lake is equipped with the Advanced Navi Service (ANS)
system, which this project assisted in developing. The ANS integrates LBS technology to provide

tourists with information on local attractions at any time while touring. In addition, it also uses the
service concept of online to offline (O20) to provide service under an all-new commercial model for
local shops, creating local opportunities.

This projected has also completed intersectoral (National Freeway Bureau, Directorate General of
Highways, Sun Moon Lake National Area Administration, Nantou County Government, Institute of
Transportation) information integration to assist the Sun Moon Lake National Area Administration with
traffic control and evacuation operations for large-scale activities (2012 Fireworks Festival), efficiently

improving traffic congestion during large-scale local activities and shortening traveler evacuation times.
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This year, in addition to continuing to assist the Sun Moon Lake National Area Administration in
introducing electric buses, this project has planned the integration of the existing i3 information
platform and the innovative services of the electronic travel packages developed by the
Industrial Technology Research Institute to allow travelers to experience complete intelligent
transportation and low-carbon tourism. The Low-Carbon Tourism Electronic Travel Package
Demonstration Program is being promoted. Related service ecosystems (including electronic
ticket businesses, travel agencies, transportation businesses, and local merchants) will cooperate
to develop an integrated public-private partnership (PPP) model of transportation, environmental
protection, and business.

The Low-Carbon Tourism Electronic Travel Package Demonstration Program integrates a
commercial cloud verification system with an offline card-reading transportation system to promote
a complete intelligent transportation and low-carbon tourism service platform. This platform
includes the three key forms of public transportation, which are water (ferries), land (Taiwan Tourist
Bus / Round-the-Lake Bus), and air (aerial trams), bicycles, electric cars, and other vehicles that
tourists can rent, and a variety of business activities, including dining, accommodations, traveling,
and shopping. The design of unique electronic travel package products allows travelers to move
at ease around Sun Moon Lake. The Sun Moon Lake International Fireworks, Music, and Come!
Bikeday Festival expands the experience of the people. Not only can this project effectively
improve the traffic congestion and air pollution problems of Sun Moon Lake, but it can also make
Sun Moon Lake a demonstration area for domestic low-carbon tourism and intelligent travel.

>
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Introduction to Key Research )-

(2) Harbor Environment Information Service System—Mazu on the Sea

The Harbor and Marine Technology Center (referred to as the center below) of the Institute of
Transportation, MOTC, is currently using sophisticated observation instruments to establish long-
term observation stations at the primary ports of Taiwan. These stations instantly transmit observation
data to the center to establish a real-time marine meteorological observation system. This project
integrates on-site, real-time marine meteorological observations and marine meteorological numerical
calculations to provide instant forests of the processes of two dynamic systems. In addition, four of the
center’s other major subsystems are integrated: the port earthquake, simulated tsunami, blue highway,
and port atmospheric corrosion harbor information systems. These subsystems are integrated to obtain
complete, real-time information on the static and dynamic environments of harbors. The integration
and establishment of the Harbor Environment Information Service System (http://isohe.ihmt.gov.tw), as
shown in Fig. 80, permits queries from port management units, disaster response centers throughout
the country, and the central competent authorities. The information website can also be browsed and
queried in real time by harbor management units, domestic and foreign shipping businesses, the staff
of related units, and the people to improve the safety of maritime navigation effectively.

The functions of the harbor environment information website include marine meteorological
observation and simulation information, blue highway, port earthquake information, tsunami
simulation information, and port atmospheric corrosion, as shown in Fig. 81. These applications are
further briefly introduced below.
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Figure 81 Functions of the harbor environment information website
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Figure 83 Harbor environment information website—marine meteorological observation information

A. Maritime Meteorological Observation Information and Real-Time Port Video

Real-time wind, tide, wave, and current information from the Port of Keelung, Suao Port, the
Port of Hualien, the Port of Kaohsiung, Budai Port, Anping Port, the Port of Taichung, the Port
of Taipei, and the outlying islands (including Kinmen and Matsu) is provided. Hydrographs are
used to understand the changing characteristics of ocean weather during a certain period. The
real-time port video subsystem allows monitoring of the ocean meteorology at ports. Relevant
units can also grasp a variety of information related to ship management and effectively manage
shipping and port operations.

B. Marine Meteorological Simulation Information

This system provides marine meteorological numerical simulation information on the wind,
waves, water levels, and flow fields of ports. It can complement real-time marine meteorological
observations to provide marine meteorological information from non-observation positions. This
information is presented as hydrographs with overlays of observation and simulation data. Graphic
animations related to marine meteorology are integrated and divided based on simulated scale
(far-field, near-field, and nearshore harbor) for display. These data can be referenced by port units
and relevant personnel to ensure port vessel traffic and shipping safety, as shown in Fig. 83.
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h Introduction to Key Research )-

C. Blue Highway

The storm prediction model developed by this institute is adopted to provide the storm

information needed for voyages through the offshore blue highway around the island. Currently,

14 blue highway segments have been established, including Keelung-Matsu (Beigan), Taichung-
Pingtan, Budai-Magong, Kaohsiung-Magong, and Keelung-Hualien. Wind speed, wind direction,

wave height, and wave direction information is provided. The automatic identification system (AIS)
is also integrated, with real-time information on the coordinate positions, speeds, and headings
of vessels in fixed ship classes included. Weather forecast information for maritime routes is also
provided to allow businesses, ship captains, and passengers grasp real-time marine weather and
ship navigation information, as shown in Fig. 84.

D. Tsunami Simulation Information

The Internet is used to retrieve seismic parameters published domestically and internationally.

Combined with established port bathymetry data, these parameters are used to calculate tsunamis

caused by earthquakes in the Asia-Pacific Region, the times they will reach the major ports of

Taiwan, and changes in water levels.
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E. Port Earthquake Information

Recent and historical earthquake information queries for Taiwanese ports are provided. The time of
occurrence, seismic intensity, ground acceleration, x and y horizontal and z vertical surface seismic
waveforms are presented to help judge the effects of earthquakes on port structures and soil
liquefaction when they occur.

F. Port Atmospheric Corrosion

Corrosion monitoring information from test points 0 m, 100 m, and 300 m from ports is provided. This
information includes meteorological data, relative humidity, Cl- and SO2 deposition surveys, and on-

site exposure tests. Test data cover carbon and four metals: steel, zinc, aluminum, and copper.

The popularization of smartphones, tablet computers, and other mobile devices has allowed
users to obtain convenient information and smart life services by rapidly downloading, installing,
and executing applications on their smart mobile devices. Value applications have been used
to establish the harbor environment information app, which supports iOS and Android wireless
handheld devices, as shown in Fig. 84. The app permits real-time queries from port management
units, national disaster response centers, the central competent authorities, and the general public.
Real-time marine meteorology and forecast information for port waters and the blue highway
can be obtained quickly and accurately to help formulate highly efficient port business plans,
appropriate disaster prevention and response strategies, and convenient marine journal plans.

INSTITUTE OF TRANSPORTATION, MoTC |67




Achieuements in Application Implementation

INSTITUTE OF
TRANSPORTATION, MOTC

EERERER

RERBE T ZEESLBRRY - HEKESKEY  TOHERE ) ZHERER A
EIEXOAN %E‘ﬂﬁ‘i?iﬁﬁnﬁzﬁﬁ’\* BESBURHEE) - WE A HERBIRE @ HIEHERRE
MiE® - BEFAREK  BEEIRBETERBESUCOSERBEERER » LREASKEBEER
BRI S B SR E AL - U T BIA R M EHEER ¢

HET MEBMBEREKRE (2).4
101 528k 101 FEHBRARE (1) BF /il_.aﬁ mEw - ABRALER BE
BRF 420K nERLE  § = 30 0 MR 102 £ 7 A SERI IR H AR
EE@UBZ%EI&%( )1 EDAIER é%ﬁ CTHGRRERES - RBEEREHKET
RMSTBFHERFI2E » ZERBEFEEHN R BERRAFTMEL - RS THER
RNEHR=D M ERATHALNT

(=) EHzz2of: ERRFEHRE  REARBULEABEBECECHRER &8
REFRRIBEE 1 X Bk AR E BB  HIL rE%ﬁEﬁ‘EFB{E CRARE
XAt 1 ZBERBARER/RARREBUZER © $HHERK - #K - BERZENEHR
o KRR T EBREEEE T ARREEE rﬁﬂﬁ’a‘k%JE%E‘J TEEREXL
FEISREERE , K TERRENE ) FROSDRAEE 9 H/EUR » EE T 19 R
B 49 EATEMAME » DURARENER T2 BUR ] S Bl STk - BB BT
EERRLE S 2K 10 FNERZ2ERIEREE 20% « #i  BERZERS
REIEIR IS 30%  RHAEME -

168 =@EEEHWTTAH 103 FEH



Achievements in Application Implementation )-

To achieve the policy objectives of the MOTC to “establish intelligent transportation systems,
promote sustainable green transportation, and realize energy saving and carbon reduction,” this
institute has striven to implement research results from science and technology projects in the
policy promotion of the MOTC. In accordance with the national transportation environment, the
institute has researched and developed software and hardware systems related to transportation
technology and transferred them to traffic management authorities and local governments
for implementation and application to improve their traffic management efficiency. Related
achievements are briefly introduced below:

Developing the White Paper on Transport Policy (2)

This paper is a continuation of the 2012 White Paper on Transport Policy (1), completed in 2012.
The 2012 paper comprised seven sections: Subject, Green Transportation, Highway Public
Transportation, Intelligent Transportation, Transportation Safety, Maritime Transportation, and Air
Transportation. In July 2013, the White Paper on Transport Policy (2) was completed and published.
It has been sent to the Transportation Committee of the Legislative Yuan, the Council for Economic
Planning and Development, the MOTC and its subordinate agencies, and the relevant departments
of local governments for reference. The electronic file has also been posted to the websites of the
MOTC and this institute to allow people from all sectors to download and use it. The highlights of
the three sections published this year are described as follows:

(1) Transportation Safety: Improving transportation safety and protecting people’s well-being have
become common values in international society. This white paper is the first independent effort
by the MOTC in the field of transportation safety. The MOTC hopes to use the policy vision of
"emphasizing the value of life and improving the safety culture” as a blueprint for future policy.
Nine policies aimed at the four main transportation networks (road, rail, sea, and air) and based

"o

on the core directions of “risk assessment mechanisms,” “human factor safety management,”

"nou "o

“organizational system monitoring,” “overall safety culture,” “meeting international norms,”
and “basic safety research” have been formulated. These policies comprise 19 strategies and
49 programs of action, which serve as important bases for the formulation and promotion
of transportation safety policy in Taiwan. Through the joint efforts of the government and
the people, the MOTC has set long-term goals that road safety performance indicators be
improved by 20% and rail, sea transport, and air transport performance indicators be improved

by 30% within 10 years.
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Achievements in Application Implementation )-

(2) Sea Transport: From the perspectives of transport development, port operations, direct cross-
strait transport, and maritime security, the views of industry, government, and academia
are integrated, current issues are defined, and maritime transport development policies
are formulated. With “becoming an international maritime transport hub and driving the
development of the shipping industry” as a vision for development, 4 major maritime transport
policies, 18 strategies, and 76 short-, medium-, and long-term action programs are presented.
The four major maritime transport policies are as follows: 1. Integrating international port group
resources to mold an Asia-Pacific maritime transport hub. 2. Multivariate expansion of port
business to improve the effectiveness of free ports. 3. Creating quality business environments
to promote the development of the maritime transport industry. 4. Strengthening safety
management systems and moving toward world-class standards.

(3) Air Transport: From the dimensions of the international aviation market, the domestic aviation
market, service performance, airport development, friendliness and sustainability, and
flight safety, the views of industry, government, and academia are integrated, current issues
are defined, and air transport development policies are formulated. With “becoming an
international air transport hub” as a vision for development, 4 major air transport policies, 26
strategies, and 94 short-, medium-, and long-term action programs are presented. The four
major air transport policies are as follows: 1. Shaping an air transportation hub for East Asia and
implementing aerotropolis projects. 2. Encouraging diversified development in operations and
creating sustainable operating environments. 3. Strengthening the effective use of resources
and improving the service performance of civil aviation. 4. Strengthening safety management

mechanisms and moving toward world-class standards.

Conducting Annual Budget Deliberations and Case Project
Reviews for the Medium- and Long-Term Subcategory Projects
of the Transportation Sector

The institute conducted research related to the Development Work Assessment for Medium- and
Long-Term Public Works in the Transportation Sector and cooperated with the MOTC to conduct
the 2014 preliminary work reviews of public works in the transportation sector, assisting in preparing
medium- and long-term development plans for the approval of the Executive Yuan. In 2013, in
addition to helping the MOTC consider and assess relevant construction projects and attending
review and consultation meetings on transportation construction and improvement projects
with county and city governments and various agencies, the institute also assisted the MOTC in
formulating review comments for the grant funding case of the 2013 Aggregate Assessment Plan
for National Construction from the Council for Economic Planning and Development, Executive
Yuan. The institute also assisted the MOTC in auditing the execution of effectiveness reviews and
assessments for major public construction projects for the 2012 session from various agencies.
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Achievements in Application Implementation )-

Conducting the Overall Transportation System Improvement
Plan for Southern Region

In accordance with the Executive Yuan's Homeland Spatial Development Strategy Plan’s demand
for “strengthening regional policy tools and the inclusion of regional governance mechanisms in
the medium- and long-range policy planning of all departments. In particular, resource distributions
for public works should take into account “regional considerations” and “promoting construction
projects in the three major urban areas (such as the overall outline plan for the greater Kaohsiung
region, the Taichung metropolitan area, and the overall outline plan for the Taipei metropolitan
area).” The institute conducted the Improvement Plan for the Overall Southern Transportation System
to serve as a reference for central and local governments in improving overall regional transportation
systems. In 2014, the Improvement Plan for the Overall Northern Transportation System and the

Improvement Plan for the Overall Central Transportation System will also be completed.

Conducting Evaluations of Bridge Maintenance and Management
Operations

To implement bridge safety management and maintenance and to improve bridge usage safety
and transportation environment safety in Taiwan, this institute completed an evaluation of the
work of county and city governments for the year 2012 and announced the evaluation results in
May 2012. In addition, three education and training sessions on information systems for bridge
management in Taiwan were held in July 2013 and August 2013 in northern, central, and southern
Taiwan. A total of 893 people were trained, achieving the goal of making city and county heads
emphasize bridge safety. In 2013, external audit work was also increased. A three-grade quality
control system was used to ensure that all county and city governments implement bridge
inspections and maintenance. Second-generation information systems for bridge management
were also developed. Componentized and modular approaches are used to strengthen the
functions of information systems for bridge management. Additionally, to improve pedestrian
safety, a "pedestrian bridge module” was newly added in September 2013 for county and city
governments to use while testing and maintaining pedestrian bridges.
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Achievements in Application Implementation )-

Assisting the MOTC in Promoting the Highway Public
Transportation Improvement Plan (2013 to 2016)

The MOTC promoted the Highway Public Transportation Improvement Plan (2010 to 2012)
beginning in 2010. Since then, the market share of public transportation grew from 13.4% in 2009
to 13.9% in 2010, 14.3% in 2011, and 15.0% in 2012. This project won top honors at the Asia-
Pacific Political Commitment Awards held by the International Association of Public Transport
(UITP) in 2013. Intended to extend the achievements of this project, the MOTC's Highway Public
Transportation Improvement Plan (2013 to 2016) has already been approved by the Executive
Yuan and will last four years. In accordance with market segmentation, public preferences,
economic benefits, the service advantages of various forms of public transportation, and other
considerations, this project used the ideas of service integration and seamless connection, the
concepts of marketing, and the competitive factors of service, cost, seamlessness, convenience,
and safety to give the overall public transportation system maximum appeal for people commuting
the work and school activities in their daily lives. The people are gradually guided to alter their
dependence on private vehicles. The budget for this project in 2013 was NT$3,179,467,000. The
MOTC has approved applications from county and city governments for subsidy plans. In the
future, the institute will cooperate with the MOTC to continue to supervise and assist county and
city governments in promoting this project to strengthen the service quality and capability of public

transportation in regions throughout Taiwan.

Conducting Deliberation and Tracking on Environmental Impact
Assessment—Traffic Impact Assessment Cases

This institute has continued to cooperate with the MOTC in conducting deliberations on the
environmental impact assessment of subordinate agencies. As of the end of December 2013,
the institute participated in 282 case reviews of environmental impact assessments with the
Environmental Protection Administration of the Executive Yuan, 118 reviews with the Regional
Planning Committee of the Ministry of the Interior, and 310 reviews with the Urban Planning
Committee of the Ministry of the Interior.
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Achievements in Application Implementation )-

Conducting the Program of Road Traffic Order and Safety
Improvement Promulgated by the Executive Yuan

The Program of Road Traffic Order and Safety Improvement from the Executive Yuan has entered
its 11th stage (2013 to 2015). Each stage of the act is implemented for three years. Based on the
key projects and implementation essentials of the program, the Road Traffic Safety Committee is
sponsoring the project and supervising and evaluating the execution of related projects by city
and county governments, the Taiwan Area National Freeway Bureau, the Directorate General of
Highways, and other agencies over the previous year. The committee implements supervisory work
for the state of the act at the end of the year. The institute primarily supports the evaluation of
road traffic engineering and facilities. Evaluation of the promotional work for the 2013 act by each
agency was completed in May 2014.

Conducting the Project for Improving Accident-Prone Locations
in Taiwan

In coordination with the Executive Yuan's Program of Traffic Order and Safety Improvement,
improvements to accident-prone locations in Taiwan have been conducted. The joint committees
(steering councils) for road safety in each county and city are provided with technical analysis and
assistance for researching improvement projects for accident-prone locations to improve road
traffic safety. By the end of 2013, the 31st Project for Improving Accident-Prone Locations in Taiwan
was completed. The 32nd project is being planned for this year (2014). Taking the effectiveness of
the implementation of the 2010 (28th) project, which improved 158 locations, as an example, the
number of accidents that occurred in the year after the improvements (2012) was 31% less, the
number of fatalities was 75% less, and the number of injuries was 25% less than in the year prior to

the improvements (2009). The improvements had good results.
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Achievements in Application Implementation )-

Conducting the Formulation of Energy-Saving and Carbon-
Reduction Policies and Promotion Strategies for the
Transportation Sector and Research Related to the Policy
Evaluation and Decision Support System

In accordance with the Committee for the Promotion of Energy Conservation and Carbon Reduction
established by the Executive Yuan and instructions from the MOTC, this institute acts as an advisor
for the working group for the promotion of green transportation. A summary of the part of the
Energy Conservation and Carbon Reduction Action Plan for which the MOTC is responsible has been
completed. In accordance with the evaluation work of the National Development Council and the
MOTC, reports have been conducted on the quarterly and annual progress of various action plans.
In addition to conducting rolling reviews on energy conservation and carbon reduction policies in the
transportation sector and making timely revisions to the energy conservation and carbon reduction
strategies and action plans of the transportation sector, the institute has also established an integrated
“transportation-energy-economy” model and a decision-making support system. This system provides
preliminary assessment and analysis results for the transportation sector for the economic benefits
of the future promotion of energy conservation and carbon reduction policies. These results serve as
a basis for the MOTC and the transportation authorities of local governments to implement related
energy conservation and carbon reduction policies. In addition, in accordance with the Digitalized
Transportation—Smart Traffic Control Systems project from the MOTC, city and county governments
are assisted in upgrading their traffic control centers and improving and reforming their traffic signal
timings. The institute has completed an energy conservation and carbon reduction benefit assessment
tool for improvement plans for urban traffic signal systems. This tool can be used by local governments.

Conducting A Study on Building Green Ports in Taiwan

To respond to development trends in the global port environment, environmental sustainability
and social justice must also be considered in the development of Taiwanese ports. Through the
effective integration of the port city interface, environmentally friendly port spaces are used to drive
urban prosperity and achieve the objective of sustainable port development. This study conducted
an overall review and integrated planning of essential port spaces and constructed an assessment
framework for environmental friendliness and energy conservation. As of now, the establishment
of effective water resource indicators for green ports, sustainable land indicators for ports, energy
indicators, material and resource indicators, indoor environmental indicators for ports, and innovation
indicators has been completed, implementing energy-saving actions for ports and green construction
planning for port buildings. In addition, the institute has cooperated with policies promoting the
development of green ports in Taiwan to cater to new trends in global port development. Bidding
for the E.U. Eco Ports second-stage port environment view systems is currently being conducted. In
addition to improving the international image of Taiwanese ports, the implementation of green ports
can also achieve the goal of bringing Taiwan’s ports in line with international “green port” standards.

INSTITUTE OF TRANSPORTATION, MOoTC | /9




#EE "It RERE (B) Z@cIEETE |

102 FEH 0B LHMRERM (&) BEAD EXRERIBFHBAEN R
EBES  BY BN SEXRSERFTE  RUMEERERRBRENRE BT
BEmMEREF  SIFRMNER I BRREZTANEENE - FBER 103 FESTHREER
"Lt RERS (B) RBASHREWE 0 EXABEAFARESFATRERE (&)
RIBRELBEIRE

T THRERBLREERTE AR, 2HE

BRXBERREZEFERNRALSKREGDPA3Y » BATAER HAKEEEA
RTENRZBABD GRFETRZEABEB 0% K& 80% @ LEBEXE - IKEITERE
TE 1 HERRBRFEXBRE2REDE " RREESHF L JAERABL
B EARBRER KBRS BR  UAEMZITBSREHR @ (FRXEXBERE
i TBRRE2ARE 0 ARERERECER SR - NAFTIMIER - EMAREEL "
BERILIRB(CITEY ) SIETREES -

Ii

ABh3@ERHES) THEBAAE | ETE
3B BB EE LT © F LT « KBS BT  EhTh (S REIRIZENE ) B
%o EET - EEm (AR EER) BT (SEHNZHRE)  RREE 2R

Erh]H)s

o BN EERAESPIRE 14 BRHREEQAEDREMRR S BRBEARKR B
HIABARREHRENEERREER . WBARAEREREEELN 6,500 IR
ANE - BRIZEEAENEFIHEBRRY AIZRAEBGEEERE @ BMEEEE &SR
A WAAERNRBFHRECEERR  B2ARKBHRZERE

180 XBEEHTRA 103 EE8



Achievements in Application Implementation )-

Conducting the Transportation Improvement Plan for Aboriginal
Townships (Districts)

In 2013, demographic, industry, and road traffic data from 30 aboriginal townships (districts)
were collected. The transportation needs of these areas for commuting to school, commuting
to work, tourism and local industry were reviewed and analyzed to formulate road traffic safety
improvements, road vehicle type controls, and various improvement measures for the development
of atypical public transport. The plan is expected to be completed by the end of 2014. After this,
the Report on the Transportation Improvement Plan for Aboriginal Townships (Districts) will be
compiled. This report will serve as a reference for relevant units conducting subsequent annual
traffic improvements for aboriginal townships (districts).

Conducting the Planning of the Motorcycle Traffic Safety and
Management Action Plan

The cumulative annual cost of road traffic accidents is approximately 3% of Taiwan's GDP.
This is an enormous loss. Scooters involved more than 60% and 80% of fatalities and injuries,
respectively. Scooter safety should be given particular priority for improvement. The 11th Act of
Traffic Order and Safety Improvement promulgated by the Executive Yuan listed “scooter accident
prevention” as the most important key project. In accordance with MOTC policy, visions, goals,
and technological action plans are established to serve as action plans for scooter safety policy
to support the White Paper on Transport Safety published by the MOTC. A portion of this study’s
results has been implemented and promoted in the MOTC's “National Road Safety Enhancement

Action” program.

Assisting the MOTC in Promoting the Smart Bus Plan

The institute assisted the MOTC in providing grants for the establishment of dynamic bus
information systems in 14 cities and countries: Taipei City, New Taipei City, Taoyuan County, Hsinchu
City, Taichung City (including Taichung County before restructuring), Chiayi County, Chiayi City,
Tainan City (including Tainan County before restructuring), Kaohsiung City (including Kaohsiung
County before restructuring), Pingtung County, Keelung City, Yilan County, Hualien County, and
Kinmen County. In addition, the Directorate General of Highways conducted the Highway Bus
Information and Management System Project to assist highway bus operators in establishing
approximately 6,500 smart buses. The people of the island of Taiwan and the Kinmen region can
now learn the estimated arrival times of buses, reducing anxiety and the time spent waiting for
buses. These systems also effectively strengthen government oversight and auditing of businesses,
improving the quality of service of public transportation.
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Achievements in Application Implementation )-

Assisting the MOTC in Formulating Climate Change Adaptation
Strategies and Action Plans for Transportation Construction

In accordance with the National Development Council’s project Planning and Promoting
Climate Change Adaptation Policy Frameworks and Action Plans, the institute has assisted the
MOTC in conducting administrative and consulting work for authorities in the field of adapting
“subsistence infrastructure.” The contents of the climate change adaptation action plans proposed
by subordinate agencies have been compiled and reviewed and concrete recommendations
provided. Related research has also been conducted on climate change adaptation strategies for
major rail and road construction, vulnerability assessment indicators, and adaptation information
platforms. In addition, in accordance with MOTC instructions, the institute has assisted the National
Development Council in reviewing the council’s plans to “establish an online information platform
and promotion for climate change adaptation” and the climate change adaptation plans of local
governments. In accordance with the Adaptation Strategy to Climate Change in Taiwan approved
by the Executive Yuan on June 25, 2012, and the conclusions of the 19th meeting of the ad-hoc
group on Planning and Promoting Climate Change Adaptation Policy Frameworks and Action
Plans convened by the National Development Council on May 27, 2013, the institute compiled the
revised adaptation action plans from ministries, commissions, and agencies in the field of adapting
“subsistence infrastructure” and delivered these data to the National Development Council on
July 10, 2013. In addition, the institute continues to provide opinions regarding the draft from
the National Development Council for the Executive Yuan's National Climate Change Adaptation
Action Plan (2013 to 2017).

Formulating the Sustainable Development Policies and
Promotion Strategies for the Transportation Sector

In accordance with instructions from the National Council for Sustainable Development, Executive
Yuan, and the MOTC, the institute has formulated the Sustainable Development Policy Agenda
for the Republic of China—Transportation Development and action plans. In 2013, in accordance
with instructions from the National Council for Sustainable Development, based on the document
“The Future We Want” produced by the United Nations Conference on S :
(Rio+20), the institute completed a review of the amendments to the

inable Development

ans of the traffic and
n this. In addition,.i

life group. Subordinate agencies are currently engaging in prom

accordance with the Study Meeting for Taiwan's Participati
United Nations Conference on Sustainable Developm '
the MOTC was completed on August 30, 201
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Achievements in Application Implementation )-

Conducting a Study on Long-Term Marine Meteorological
Observations and Data Feature Applications for the Waters of
Taiwan’s Major Ports

In accordance with the MOTC's promotion of science and technology development goals—
Mechanisms for Strengthening the Collection of Basic Data and the Establishment of Information
Systems—this study aimed to establish and maintain a long-term marine meteorological observation
website for the waters near Taiwan's international and domestic ports. The observation data for each
port provide real-time information for the maintenance of safe navigation. Project models were
also established and applied and the analysis and discussion of the effects of climate change were
conducted to establish a secure dynamic information management system for harbor basins. In
addition to publishing annual observation data reports and monographs on marine meteorological
observations for each harbor, this study also provided nearly 40 annual research reports in response
to the needs of domestic industry, government, and academia to serve as major references for the
project planning, design, and environmental assessment of harbors and coasts.

Conducting a Series of Studies on Overall Transportation
Planning and Transportation Strategy

Overall transportation planning is the primary basis and blueprint for the government to formulate
future transportation construction or policies. Since 1976, the institute has completed four stages
of overall transportation plans, with each stage lasting ten years. The global economic environment
has changed rapidly in recent years. The completion of the high-speed rail and the highway
network substantially increased the mobility and accessibility of the people. Related socioeconomic
development trends and changes in transportation demand will influence the parameters of the
transportation demand model, the relationships among the modules, and the overall explanatory
power of models. Thus, in 2013, the intercity transportation demand model was reviewed and its
parameters updated. The intercity passenger and freight demand model was verified. Observations
(2007 to 2012) of the dynamics of intercity public transportation in western Taiwan in response

to high-speed rail operations were researched and analyzed. Territorial planning was conducted

in accordance with the Executive Yuan. The MOTC was assisted in fo g sector plans. The

transportation planning database was maintained. Demand mod Jeveloped and their

application was promoted.
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Achievements in Application Implementation )-

Developing a Handbook and Analysis Software for
Transportation System Capacity Analysis in Taiwan and
Promoting Its Application

In 2013, the institute presented Taiwan's first track capacity manual, the 2013 Taiwan Railway
Capacity Manual, and operating software. The institute has also continued to revise the 2011
Taiwan Highway Capacity Manual and analysis software. Research on capacity simulation models
for slope sections of highways has been conducted to standardize the process of capacity analysis
for the transportation system and to improve assessment efficiency. Training has been conducted
for the transportation personnel of central and local governments. This has been extended to the
professional staff of consulting companies and students in university transportation departments to
increase the transportation system analysis and evaluation capabilities of professional practitioners
in the field of transportation.

Assisting in the Promotion of the Bike Lane Demonstration Project
for Eastern Taiwan and Compiling a Planning Reference Manual for
Bike Lane Systems

To continue to cooperate with the energy conservation and carbon reduction policies promoted
by the Executive Yuan, the 2009 to 2011 classic route plan was reviewed in 2013. A summary
report on the bike lane demonstration project for eastern Taiwan and the travel book “Bicycles,
Railways, Outing Fun” were completed. The MOTC was assisted in deliberating on the Extension
Plan for Bike and Environmentally Friendly Networks. This plan aims to transfer the experiences
of the eastern bike demonstration project to western Taiwan. The Reference Manual for Bike Lane
System Planning officially published by the institute in August 2013 has become the specifications
manual for the Construction and Planning Agency of the Ministry of the Interior and the Sports
Administration of the Ministry of Education to subsidize the planning and establishment of bike

lane systems in counties and cities.
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Achievements in Application Implementation )-

Conducting the Establishment of Data on Main Routes and
Transport Capacity for the Major Ports of Taiwan and Asia

The proportion of Asia-Pacific container traffic in the marine shipping market has increased annually.
In recent years, the port facilities of mainland China have also flourished. The overall business
environment of the marine shipping market has changed considerably. For example, vessels have
grown in size, transport capacity exceeds demand, Maersk service operates every day, alliances
and joint ventures have expanded, energy conservation and carbon reduction have become goals,
freight rates tend to be low, industrial patterns have changed, and large shipping companies have
invested in terminal operators. These factors have forced large shipping companies throughout the
world to adjust their main route layouts to respond to changes in the operating environment. This
project collected 2013 data on Asia-Europe and Asia-America main routes. After compiling and
verifying these data, a database of main routes in the Asia-Pacific region was established. Using the
collected data, coopetition between the Port of Kaohsiung and the Port of Xiamen was examined

to propose relevant strategies for reference in port policy.

Conducting Research and Analysis on the Sea and Air Transport
Policies of Neighboring Asian Countries

Examining the Asia-Pacific region in which Taiwan is located, in recent years the major sea and
air transport countries in Asia have actively formulated sea and air transport policies to respond
to trends of economic globalization and regional integration and the continuing growth of the
global sea and air transport market. In addition to establishing port facilities and airports, these
countries have also actively upgraded the development of their sea and air transport industries
and proposed numerous incentives to attract international shipping companies and airlines and
thereby reinforce the competitiveness of their sea and air shipping. Since the establishment of the
Maritime and Port Bureau, the Taiwan International Ports Corporation, and the Taoyuan Airport
Corporation in Taiwan, substantial reforms have occurred in management systems. To strengthen
competitiveness further, the sea and air shipping policies of major Asia-Pacific countries were
collected. Expert interviews and questionnaires were used to understand the importance of various

development strategies and plans. Quantitative statistical analysis met s were then used to

prioritize promotion programs for the reference of the MOTC and s r operations units in

future policies and strategic planning.
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Achievements in Application Implementation )-

Assisting the Taiwan Railways Administration in Systemizing and
Applying Information Technology to Train Scheduling

Train timetables allocate various track resources (people, vehicles, tracks). They are the foundations
of vehicle usage, crew usage, operation organization, and train dispatching plans. They are
also the most important of the core tasks of operations planning. In 2013, this institute used the
algorithm of development in coordination with substantial advances in the computing capabilities
of computers to develop a prototype for an automatic train scheduling system for application to
the scheduling operations of the Taiwan Railways Administration. A number of core technologies
and the railway decision support platform (RDSP) are integrated to provide the functions needed
for automatic train scheduling. System functions include the following: 1. Service Planning Module:
Transportation needs and trip models are read to produce service plans. 2. Timetable Solving
Module: The extemporaneous train module inserts extemporaneous trains automatically into
given background timetables. 3. Diagram Display Module: Given timetables produce diagrams. 4.
Conflict Checking Module: This module checks for conflicts in given timetables. 5. Conflict Removal
Module: This module automatically removes conflicts from timetables. 6. Timetable Management
Module. In addition to acting as an automatic support system for the scheduling of the Taiwan
Railways Administration, this system can also be used for in-depth assessment of the operations of
public railway investment programs.

Promoting the Plan for the Introduction of Intelligent
Transportation Systems Into Tourism and Leisure Areas—i3
Travel, Falling in Love With Travel

This project combines the concepts of low-carbon tourism and intelligent transportation with
innovative thinking to provide intelligent information services. The service integration ideas of i3
Travel are used to promote actively the transformation of Sun Moon Lake National Scenic Area
into a demonstration attraction for domestic low-carbon tourism and intelligent tourism. In 2013,
the administrative resources of the Industrial Development Bureau of the Ministry of Economic
Affairs, the Environmental Protection Administration, and the MOTC were
capital and technology of domestic corporations, including Hotai Motel

integrated with the

s, Delta Electronics,

and Chunghwa Telecom, attracting a total investment of NT$200 m 014, this project will

integrate low-carbon transportation systems around the lake buses, electric ca
bicycles, aerial trams, and yachts) with local high-quali
provide integrated electronic travel package service

tourism service models for the domestic tourism
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Achievements in Application Implementation )-

The Traffic & Trans Service Center Integrates Site System
Maintenance and Operation With Expanded Service

This project integrates information on the conditions of national, provincial, county, and city roads
with public land, sea, and air transportation to maintain, operate, and update the information on
the Traffic & Trans Service Center. The automatic collection of traffic information (such as vehicle
detectors) and the collection and release of information on tourism activities bike bath networks
are structured to expand the services and value applications of the Traffic & Trans Service Center.
This year's project has two priorities. The first is strengthening the real-time collection and release
of information on traffic incidents. The institute is collaborating with the National Freeway Bureau
to improve the service quality of information on freeway conditions. The second is strengthening
public transportation information services. The institute is now cooperating with the Information
Management Center of the MOTC to conduct strategic planning for improving the quality of public
transportation information services in Taiwan.

Conducting Overall Research and Development on the
Transportation Logistics Management System

Transportation logistics was the main subject of this study. The development strategies for
transportation logistics of the MOTC were reexamined to respond to the dynamic adjustment
of development policies for the Taiwanese logistics industry and development trends in global
operations. In 2013, in accordance with the promotion of the Executive Yuan's Development
Action Plan for the International Logistics Industry, the studies The Establishment of a National
Transportation Logistics Competitiveness Indicator System for Taiwan and Topics and Coping
Strategies in the Development of Cold Chain System were conducted. The mechanisms used and
the development experiences of international assessment indicators for logistics competitiveness
were analyzed to establish a national competitiveness indicator system for transportation
logistics in Taiwan. This system strengthens the current competitiveness of transportation
logistics services and assists the domestic transportation logistics industry in restructuring and
meeting international standards. In addition, advance planning of the transportation sector’s
responses to the international development of cold chain transportation logistics and investment
directions for transportation construction has been performed. Opportunities for cross-strait cold
chain transportation logistics are expanded to create employment opportunities and serve as
foundations for the government to determine assessments of policies related to transportation
logistics.
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Achievements in Application Implementation )-

Conducting A Study on the Cost-Effectiveness of the
Transportation Sector’s Cooperation in Promoting LED
Streetlights

In December 2011, the Executive Yuan approved the Energy-Saving Project Plan for Expanding
the Installation of LED Streetlights. Beginning in 2013, 250,000 mercury streetlights were
expected to be replaced. In accordance with and in response to the Ministry of Economic Affairs’
future LED streetlight replacement plan, the transportation sector must consider the objectives
of traffic safety, energy conservation and carbon reduction, and the maintenance, operation,
and management costs of lighting while formulating cooperation and promotion practices and
supporting measures. In view of this, the institute conducted related studies in 2013 to analyze
the feasibility of establishing LED streetlights on freeways and provincial highways and to
perform a preliminary estimate of the energy conservation, carbon reduction, and cost benefits.
The Seminar on Development Strategies for LED Lighting in the Transportation Sector was
conducted and a test project for LED lighting on provincial highways was planned. The results
of these studies can be referenced in the promotion of establishing LED streetlights on freeways

and provincial highways in Taiwan.

Promoting and Implementing Intelligent Navigation and
Surveillance Systems

To continue to increase the competitiveness of Taiwan's marine transportation industry and
to respond to the trend toward digitalization in international navigation, the government is
implementing its policy objective of “strengthening marine science and technology research and
development and the sustainable development of marine industries.” This study integrates the
existing capabilities of marine transport in Taiwan with electronic information and communication
technology to develop an intelligent, local navigation monitoring system for marine transport in
Taiwan. The primary purpose of this study was to use the electronic navigation chart (ENC) database
system established in previous research as a foundation for integration with the international

standardized AIS database system. Based on standard architectures relevant to international

navigation, the ultimate goal of digitalized navigation for the waters of an was realized. This
study has completed the establishment of the ENC database and th
basic models of operation. These results can be referenced
and Port Bureau, the Coast Guard Administration, bra

Corporation, and the private shipping industry.

base along with their
OTC, the Maritir
Internatio
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Achievements in Application Implementation )-

Promoting the Harbor Marine Meteorology and Environment
Information Service System

Real-time on-site marine meteorological observation systems for the major ports of Taiwan,
numerical simulation forecasting systems, offshore blue highway, port earthquake information,
tsunami simulation information, port atmospheric corrosion systems, and real-time video
transmission systems are integrated to established a complete database on ocean conditions.
Dynamic websites and apps for handheld devices complement each other to display marine
meteorological and harbor environment information from the ports of Taiwan. The Harbor
Environment Information Website permits real-time queries from the general public, harbor
management authorities, domestic and foreign shipping businesses, and relevant personnel to
enhance navigation safety, to improve harbor operating effectiveness, and to formulate emergency
relief measures. The achievements of the establishment of this system are promoted and applied
during annual user meetings in March of each year. The opinions of users are compiled to serve
as a reference for annual system revision. In recent years, memoranda of cooperation have been
signed with the Central Weather Bureau, the branches of Taiwan International Ports Corporation
- Port of Keelung, Port of Taichung, Port of Kaochsiung, and Port of Hualien, the Coastal Ocean
Monitoring Center of National Cheng Kung University, the Tainan Hydraulics Laboratory of National
Cheng Kung University, and the Environmental Protection Bureau of Yilan County.

Conducting A Study on the Status and Maintenance of
Structures in Harbor and Coastal Regions

This study performed field investigations on the conditions and atmospheric corrosion factors
of harbor quays, breakwaters, and coastal buildings. In addition, an environmental classification
information system for atmospheric corrosion in Taiwan based on requirements for preventing
metal corrosion was established. The applicability of maintenance management systems for harbor
facilities was verified to serve as a basis for testing procedures for harbor facilities, deterioration
and loss diagnosis, maintenance management, norm-setting for structure corrosion, and the
designs and maintenance required for the future construction of public works or factories. These

results are expected to extend the lifespans of projects and facilities. 3, condition surveys

and assessments were completed for Hualien Port East and West Bre Channel Quay, Steel

Sheet Pile Wharfs Nos. 4 to 9, and a number of gravity wharf on factor informatio

platform of atmospheric corrosion was established and an on the degra

factors of atmospheric corrosion was issued.
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Achievements in Application Implementation )-

Conducting A Study on Design Methods for Scooter Traffic
Safety Engineering in Mixed-Traffic Situations

To improve the serious injuries and deaths that occur when scooter riders are involved in traffic
accidents, in accordance with the safety improvement measures of the White Paper on Transport
Policy—Transportation Safety published by the MOTC in 2013, the safety conflicts and risks caused
by mixed traffic flow comprising existing cars and scooters must urgently be reviewed on the level
of traffic engineering design. This project integrates data on scooter involvement in accidents
and road types to research and analyze high-risk road environments and accident collision types.
The results are used as a basis to develop feasible engineering design improvement plans. The
scooter traffic engineering improvements proposed in this project were given a pilot test at some
intersections in New Taipei City in 2014. The results of these tests will facilitate assessment of the

usage benefits of subsequent programs.

Conducting A Study on Harmonizing With IMO Marine Transport
Safety Conventions and International Maritime Case Handling
Specifications

Marine transport is highly international. Although Taiwan is not a member of the IMO, it cannot
remain outside of the norms of international conventions. To meet international standards and
harmonize with IMO conventions and norms related to marine transport safety and thereby increase
marine transport safety in Taiwan and Taiwan'’s ability to handle and analyze maritime cases, the
main international conventions and norms related to marine transport safety have been collected,
compiled, and analyzed. Areas where Taiwanese rules and regulations regarding marine transport
safety and maritime case investigations urgently need to be improved were also researched and
analyzed. This study has presented an updated version of the Draft Recommendations for the
Maritime Traffic Safety Law. In addition, the study recommends that improvements to Taiwan'’s
marine investigation system also consider two other dimensions. The first is promoting the
establishment of an independent marine safety investigation system. The second is establishing
legal sources for marine administrative/supervisory investigations and reviews. The results of this

study can be referenced by the MOTC and the Maritime and Port Bure
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Calendar of Events )-

The following is the calendar of events conducted and completed by the institute in 2013.

January 2 Conducted a keynote speech on “The Introduction of the Concept of

Complete Street”

11 Seminar on “An Exploration of Sustainable Development in Port
Construction”

18 Conducted “Sharing of Experiences and Seminar on Promoting Gender
. Equality in the MOTC"

April L 13-21 Implemented the 2013 Chinese New Year Distribution Plan

21- Participated in the 2013 year-end supervision of the Program of Road

05.06 : Traffic Order and Safety Improvement Promulgated by the Executive
Yuan
26 Education and training on crisis management and processing capacity at
' times of change
March v 7 ' Assisted in conducting the 2013 Asian Universal Design Workshop—
; . Navigating the Future Amenity & Seamless
21- Conducted education and training on the frequent inspections module

04.09 for highways

22-23 Collaborated with scholars from the Curtin Monash Accident Research
' Centre (CMARC) to conduct the 2013 road traffic safety seminar

29- Conducted re-evaluation work for the 2013 MOTC Golden Road Awards
04.17 in the category of Passersby Information
29 Education and Training on The Development of a High-Frequency Radar

i Ocean Current Monitoring Network in Taiwan

April 10 . Status of Mainland China's Logistics Park and Development
i Opportunities for the Taiwanese Logistics Industry

16 Chairman and Workers: Crises and Turning Points of Logistics
| Practitioners

24 Methods of Strategic Planning Matching “Hypothetical Guidance” With
' o Facts"—Examining Sea and Air Transport

25 Official Launch of EV-Sharing Service
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Calendar of Events )-

May 6 Development of International Green Ports
, 10 Conducted a group reading of “Teacher, Won't You Come Back?”
| 15 Conducted a keynote speech on “"Highway Design, Operation, and
i Traffic Safety”
‘ 16 Airline Revenue Management
20 Conducted a keynote speech on “An Introduction to Design and Service

Standards of Modern Roundabouts”

27 Conducted a research conference on “New International Trends in Road
Traffic Safety Management—Introduction to ISO 39001 Standard”

29 Commercial Aircraft Development and Strategy

Introduction to the Elite Clearing Services at Taoyuan Airport

30 Conducted a visit and exchange meeting for Chairman Kobayashi of the
+ Japan Safe Driving Center
June 5 Northern Airspace Capacity Saturation Problems and Solutions
Conducted a research conference on “An Introduction to and Actual
. Operations of the Practical Application of the Decision Support System
+ for Mid- and Long-Range Project Deliberations”
July P2 . Conducted research and training on “Development Trends in Cold
' . Chain Transportation Logistics”
Presentation on A Study on the Interactions Between Nonlinear Waves
and Structures
2-4 Conducted education and training on “2013 Maintenance Expansion
Operations for the Freeway Frequent Inspections Module”
10 Air Cargo Terminal Operations and Management Practice
11 . Conducted education and training on the “Road Vehicle Travel Time

| Survey (2012-2013)"

Japanese representative to the IMO Yoshida Koichi visited the institute
to conduct a forum on “Matters Related to Meeting IMO Conventions

and International Standards for Marine Investigations”

INSTITUTE OF TRANSPORTATION, MOTC 213




D o I

7 170816 B 7102 FEBREETIEYIMGEE
18 B TANIRERER TR AFEAE (101-102 ) 4 HBE AR
B E RSN ERRRH T HERES , S
0 EEERREEMER (SEERRERE AT
3 Eﬁ@%ﬁ SR EE RS

88 6 AR ENEREE IR BT
¥ B AR
B NEERHEES BETERANTAARERRATENAL
: BB (Clean-liner) BB T AR E ST
4 pEmEEResERDSES
N 5@ ERBIRE

THE TAMESENESREA TS ETERRRORREN
4 FREVIEENAA
6 T EEMEEREEENRG AR, A

27 MWE TREBERBETRERENE N READ




Calendar of Events )-

July 17- Conducted the 2013 Bridge Maintenance and Management Training
08.16 Seminar

18 Conducted education and training on the “Road Vehicle Travel Time
| Survey (2012-2013)"

23 Conducted a keynote speech on “The Application and Restrictions of

|n

the Logit Model and Discussion on the Activity-Based Mode

30 | Discussion of Seaborne Cargo Forwarder Issues (Example Introduction
of Sea and Air Freight Forwarders and Supply Chain Integration)

31 Discussion on International Logistics Management and Operating
" Practices
August | 6 i Comparative Analysis of Container Terminal Operating Policies in
| © Taiwan, Japan, and South Korea
7 International Logistics and Business Integration Applications
13 Mainline Configuration Situation Analysis of International Container
i Carriers After the Widening of the Panama Canal and Exploring the
i Effectiveness of the Implementation of Clean-Liners
14 Exploring Taiwan’s Prospects in the International Aircraft Maintenance
| Market
20 The Development of Multinational Mergers in the Container Business
September: 3 . Signing Ceremony for the Cooperation Memorandum on Cooperation
© in Harbor Environment Information Service Systems and Introduction to
. Center Achievements
4 Introduction to Flight Standards
16 . Conducted Education and Training on “The Pedestrian Bridge Module
of the Bridge Management Information System in Taiwan”
27 Conducted the Forum on Scooter Traffic Engineering Safety

Improvement Plans
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Calendar of Events )-

October | 1 . Keynote Speech on “A Study on Applying Meshless Numerical Methods

. to Wave Simulation

2 Low Cost Carrier Study

4 Forum on Harmonizing With IMO Marine Transport Safety Conventions
and International Specifications for the Handling of Marine Incidents

4- Conducted a joint meeting on the 31st Project for Improving Accident-
11.08 Prone Roads in Taiwan
14 Conducted Taiwan Highway Capacity Software Education and Training—

Kaohsiung Session

15 Education and training on “The Establishment of a Ship Deceleration
Checking Mechanism and System for Taiwanese Ports”

21 Conducted the forum on Scooter Safety Management Action Plan

21 Conducted Taiwan Highway Capacity Software Education and Training—

Taipei Session

23 Introduction to Airline Alliance and Coalition Governance

25 | Conducted a research conference on promoting the application of the
Taiwan Transportation Decision Support System (TTDSS)

28 Conducted a visit and exchange meeting with Director Liu from the
Center of Occupational Accreditation of the mainland Ministry of
Transport
29- Conducted education, training, and technology transfer on the
' 1124 | "Integration of Advanced Public Transportation Systems With Database
' Value-Added Application Systems”
29 Conducted the Forum on Scooter Traffic Safety Engineering Design

Methods for Mixed-Traffic Situations

Conducted the Forum on Formulating Mechanisms or Procedures for

Regulatory Review and Revision in the MOTC

: Seminar on “A New Era for Taiwanese Ports—Green Port Development
' in 2013"” and the Eco Port PERS certification workshop
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Calendar of Events )-

November: 19 Conducted education and training on “Development Trends and

i Strategies for Cold Chain Transportation Logistics”
: 24 i Conducted education, training, and technology transfer on the
“Integration of Advanced Public Transportation Systems With Database
' Value-Added Application Systems”

December ! i Conducted An Introduction to the 2013 Driving Simulation Software
' and Hardware System and Education and Training Courses on Scenario

. Construction and Programming

12 . Conducted a keynote speech on “Global Economic Integration and the
. Development of the Taiwanese Transportation Market

19 . Education and training on the “Maintenance and Operation of the
Marine Meteorological Observation System for the Port of Taipei”

24 Conducted education and training on “Energy Conservation,
Carbon Reduction, and Cost-Benefit Assessment Tools for Intelligent

Transportation Systems and the Application of Databases”

27 Conducted the “Seminar on the Applicability and Future Development

of LED Streetlights”
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