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Message from the Director General

In recent years, with the rapid changes of the
external factors of social economy, environmental
protection as well as information technology,
People’s transportation needs express not only
the increased “transportation ridership” but also
higher expectation in the improvement of “the
quality of service”. Therefore, the Ministry of
Transportation and Communications (MOTC) needs
to promote its mandates in a more innovative and
perspective manner for planning and providing
services in order to overcome various obstacles
and challenges.

We acts as an important think-tank for the MOTC
and are responsible for assisting the MOTC in
policy making, collaborating and coordinating
transportation decisions and execution
plans, supporting all levels of transportation
administrations in innovative techniques and
research, as well as being in charge of tasks
of integrating among various transportation
industries, authorities and academic institutions
across various fields. The supervisor of our Institute
and the staff have all encouraged themselves
to share the vision of “Professional Leadership,
Pursuit of Excellence” as a consensus, along
with the three level research of “Policy, Prospect
and Foundation” as the guideline for innovative
thinking and strengthening of professional skills.

Transportation construction and development
need to incorporate the factors of continuity
and innovativeness therein. Reviewing the
achievements in the previous year, we have
successfully achieved in the promotion of the
planning and construction of the first national
bicycle track - Cycling Route No. 1, completion

of overall planning for commercial ports,
improvement projects of traffic safety and traffic
flow, promotion of regional transportation
development and research center, being rewarded
the ESCI gold medal from APEC smart energy
society for the Sun Moon Lake low-carbon
tourism achievement, assisting the MOTC in the
planning of carbon reduction path and strategy
for transportation department, promoting Taiwan
green harbor and receiving EU certification etc. All
of the above demonstrates that we are more than
playing the role of a think-tank of the MOTC but
also achieving specific goals for important missions
including the fundamental transportation research
, innovative technology applications as well as
support on transportation policy planning etc.

Looking ahead to the future, along with the
restructuring of the government organization,
the organization and functions of our institute
will be adjusted in corporation with the ministry
of transportation and construction. In addition
to continuously enhancing the abilities in major
policy and decision making support, we will
also follow the international trend, applying
information and communication technology
in developing the intelligent transportation
services, strengthening the transportation safety
researches and the planning ability in marine and
aeronautical transportations, in order to lead the
transportation administrative implementations
and technology innovation as well as stimulate
industrial developments; thereby, establishing a
solid foundation for the service of transportation
with excellent quality.

Director Gerneal

W Jeascfer Yo~

Institute of Transportation, MOTC
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Organization
And
Human Resources

Government authorities have to prepare
medium-range and longrange plans to satisfy
future transportation demand.
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1. HISTORY e ¢ e

Since its relocation to Taiwan, the Central
Government of the Republic of Mainland 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

Institute of Transportation, MOTC |
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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.

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
Mainland China. Being a formal branch of the
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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 Maritime
Technology has become affiliated to the Institute of
Transportation and renamed as Center of Harbor
and Maritime 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 Maritime Technology has again been adjusted.
According to the new arrangement, the Center is
incorporated with the Institute of Transportation and
becomes.

Institute of Transportation, MOTC |
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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
Maritime Technology Center.

According to the organization act of 10T, the total
authorized staff is 177 and the budgetary staff is
164. In addition, there are 4 contracted research
employees and 25 technicians and office workers.
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3.FUNCTIONS ¢ -

According to Article 2 of the organization act of
10T, 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 Maritime technologies and
providing suggestions;
11. Other matters related to transportation research.
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Harbor &Marine Technology Center
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A,L Chang, Shuen-yuan A L Chang, Kai-Kuo
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“‘ . Chang, Chao-Neng ‘;L Chen, Chi-Hwa

EHREEIRMA Transportation Operations | E#& N4 Transportation Information ERETiT#E  Interdisciplinary Research
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Chang, Chiung-Wen
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Overview of Annual
Administrative
Implementation

The implementation status of the
administrative plans for 2016 of this Institute is
generally introduced in 7 major business fields

12 | 105 ERBEESFTATER
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Overview of Annual

Administrative Implementation
LN ]

The implementation status of the administrative
plans for 2016 of this Institute is generally introduced
in 7 major business fields of the transportation
system research and planning, transportation
construction research and development,
transportation safety research and development,
transportation operation management research
and development, research promotion for
transportation data collection and information
application, comprehensive technology research
and development and harbor technology research
and development.

1. Transportation system research planning

- A Study on the Characteristics of Real-life Energy
Consumption and Carbon Emissions of Large
Trucks

- Northern Taiwan area integrated transportation
plan -- socioeconomics and trip origin and
destination integrated analysis

- The Handbook of Economic Analysis for
Transportation Construction Projects (2016)

- Big Data Analysis on Application Service for

Institute of Transportation, MOTC |
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Transportation Infrastructure Decision Support
Systems

- Big Data Technology Application on Major

congestion Roads and Corridors for Warning
Mechanisms of Traffic Management

- Calibration of HTSS (Highway Traffic Systems

Simulation) Model and Revise of Taiwan Highway
Capacity Manual (HCM) (2016)

- Optimization and Promotion of Taiwan Highway

Capacity Analysis Software (2016)

- Survey of Free Flow Speed and Intersection Traffic

Characteristics on Rural Two-Lane Highway

- An Integrated Technical Planning and Evaluation

of Friendly Bike Lane Network (1/3)

- he First Year Plan of the development of Image

Data for the Demonstration System and Marketing
of Cycle Route

- Taiwan Bridge Management System (2016)

- Training Workshop of Bridge Maintenance and

Management(2016)

- The Market Share Changes of Intercity Public

Transportation after HSR in Operation (2015)

- Improving the Public Participation Procedure

for Transportation Construction Projects (2/3) -
External Promotion



T EHTIEARER

PR T 2RSS ERIS AR IAR
(A-CDM) R# 2 W5E  BfiFeatE

- IR T BB R R R B R
LERIEURR R, RS

- 2016 FHEHEREEIE

- 2016 FEHFEZER RO FE

- W EEEMAEBEMEBUE S Z BT

- MERAREUE R R AT BE R B R
EBEAE N HNRRCBRYE R

- big data &R BIBR 2B SE g 2 #)4%

- MEREE M TIRR AN

- BIFR IS R R TR SR KR A AR 1R I
R
CBARITHEEERSIEREMM TR

- RBIRBERS T HREIETEY
ENAERBIIE

2. Transportation construction research

and development

- Conducting research and development for
“Research on Introduction of Airport Collaborative
Decision Making(Airport CDM) system in Taiwan”

[The strategies and development of ports in
Taiwan based on a network model of international
liner shipping network |

- Air Transportation Annual Review 2016

-Maritime Transportation Annual Review 2016 (2016)

- Analysis on navigation and aviation administrative
regulations related to cross-strait direct Maritime
transportation

- Study on the future trend of mega container ships

- Study on maritime transportation connectivity and
its impact on Macroeconomic

- A Study of Big Data Analytics in Air Transportation

* Study on Cross-Strait Scheduled Passenger
Flights

- Study on Business Models for International airport
Concessions and Measures to Enhance Non-
Aeronautical Revenues

- Preliminary analysis on impacts of low-cost
aviation development on Taiwan aviation market

- Study on Management and Control System of
Unmanned Aerial Vehicle

- Preliminary study on impacts of “One Belt and

One Road” Initiative on Taiwan’s aerial and
maritime transportations and its countermeasures

Institute of Transportation, MOTC |
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3. Transportation safety research and

development

- Conduct the “Research of Classification

Management Mechanism for Driver's License in
Taiwan” Project

- Conduct the "Establishment of Collection System

of Traffic Accident Injury Data (1/2) “ Project

- Conduct the “Development Instruments of Road

Environment Checking and Mobility Assistant for
Pedestrians and Cyclists (2/3) - A Case Study of
Road Safety Survey” Project

- Conduct the “"Development and Application of

Hazard Perception Learning Tool for Motorcycle
Riders(2/2)" Project

- Conduct the "Typical Examples for Traffic

Engineering Design under Mixed Traffic
Situation” Project

- Conduct the "Evaluation and Promotion of ISO

39001 RTSMS Standard” Project

- Conduct the "Big Data Case Analysis and

Application on Road Safety” Project

- Conduct the “Tactic Implementation of Risk

management Assessment related to ISM Code”
Project
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4. Transportation operation management

research and development

- onduct the “ldentification of Potential stop

Locations of Taipei-Yilan freeway bus route and
review of sightseeing bus routes in Yilan” Project

- Conduct the “Study and Demonstration Project

on the Value-added Application and Analytics of
Data from Smart Cards” Project

- Conduct the “Study and Development of a

Information Platform for Taxi Industry Analysis”
Project

- Conduct the “study on the Motor Carrier

Operation and Management from the Liability
Insurance Aspect” Project

5. Research promotion for transportation

collection and information application

- Study on national smart transportation system

road integration application model and
preliminary simulation test

* Intellectual property research and knowledge

sharing for technology project innovative research
achievement

- Participation on international affairs and

information management related to APEC
transportation department in 2015

- Bus dynamic information system big data

collection and visualization analysis and research

- Performance evaluation on Sun Moon Lake

low-carbon smart tourism demonstration plan
execution

- Analysis of 2015 APEC transportation field key

issues and development trends

- Evaluation plan on information resource auditing

and information service improvement direction of
this Institute

- Analysis of information technology development

trend and study on transportation field
application infrastructure

Institute of Transportation, MOTC |
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- Case study on

6. Comprehensive technology research

and development

- Develop and Apply the Evaluation Model of

Intercity Transport Energy Saving and Carbon
Reduction Strategies (2/2)

- Establishment of General Emission Factor for

Carbon Footprint for Road Transport Services of
Freight (2/2)

- Expressway LED Lamp Test Program and Cost-

benefit Analysis(1/2)

- Climate Change Risk Assessment on Transport

Infrastructure and Advanced Risk Information
Service Project

the Climate Change Risk
Assessment for Transportation System

- Revised Version of Energy Consumption and

Greenhouse Gas Emission Evaluation Model of
Transport Sector

- Discussion on Greenhouse Gas (GHG) Regulatory

Goals and Roadmap of Transportation Sector

- A Preliminary Discussion on the Management

for Greenhouse Gas Emission of Transportation
Business

- Study on the Emission for CO2 of Local

Governments in the Transportation Sector and the
Cooperation of Central and Local Governments
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7. Harbor technology research and

development

- Research on road and bridge disaster prevention

technology integration (1/2)

* Investigation and research on corrosive

environment classification and harbor construction
corrosive deterioration (1/2)

- Research on harbor and dock shock resistance

performance evaluation — a case study on Port of
Kaohsiung (1/2)

- Investigation on Southwest coastal area

land subsidence and research on basic data
construction (1/2)

- Research on national container port operation

environment improvement (1/2)

- Investigation on Taiwan harbor long-term ocean

weather and research on information application
system construction (3/4)

- Optimization of water wave time-frequency

analysis (3/4)

- Research on harbor construction and wave-current

interaction (3/4)

- Research on new technology for creating green

harbor (3/4)

- Research on harbor ocean weather simulation and

tsunami information (1/2)

- Research on harbor ocean weather environment

information integration and statistics analysis (3/4)

- Evaluation and analysis on sea level rise variation

rate in Taiwan water caused by global warming
(3/4)

Institute of Transportation, MOTC |
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The institute cooperates with the current key
policies and domestic traffic issues of the Ministry
of Transportation and Communications (MOTC)
in stipulating and executing relevant research
plans in order to assist the completion of the
promotion of the domestic traffic policies and to
provide the research outcomes as reference for the
administrative implementations of the traffic units of
the central and local governments. The main topics
of these current traffic policies include: (1) Overall
transportation planning; (2) Maritime and aerial
transportation; (3) sustainable transportation; (3)
transportation safety; (5) traffic big data application;
(6) disaster prevention and protection. The following
provides an introduction on the subjects of the key

researches executed cooperatively by the institute.

Traffic infrastructure is not only the foundation of the
national infrastructure but also the lead for guiding
the overall economic development of the country as
well as the key role in connecting lives of the public,
which is indeed the most influential department in
the civil infrastructure of our nation. To effectively
implement the superior leading function, to assist
the firm planning of individual traffic projects
for mid- and long-terms and to meet the annual
budget in order to optimize the government budget
allocation, the "Traffic Infrastructure Department
Master Plan” (hereafter referred to as “the present
plan”) is proposed in sessions of which one session
consists of 4 years (the plan schedule of this session
is from 2017 to 2020).
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To cope with the subjects of the policies related
to the current cross-strait relationship, aging and
low fertility population, global climate changes,
energy saving and low carbon reduction, financial
tidal wave crisis and Asia gradually becoming the
development engine for the world economics,
along with the objectives of achieving convenient
and comfortable transportation environment as well
as the tourism service quality, the mid- and long-
term developments of the traffic infrastructure of
our nation continues to focus on the following 4 key
directions:

1.Develop new energy for Maritime and aerial
transportations, increase international logistics
ability.

2. Create complete traffic network, ensure qualified
life environment.

3. Promote green transportation, increase public
transportation efficiency.

4. Optimize travel quality, march toward international
tourism country.

The current stage of traffic infrastructure is based
on the notion of “Integrate new intelligent cross
fields, create fortunate traffic” as the future
development vision and is also based on the
three major concepts of “integrate diversity cross
fields, expand traffic collaborative performance”,
"maximize intelligent technology, optimize traffic
service” and "transform administrative thinking, act
close to public demands” along with the “creativity”
of forward thinking and the “execution” advancing
with times in order to achieve the “Taiwan fortunate
traffic” that is of the qualities of safety, sustainability,
excellent quality, righteousness and seamlessness.
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However, to achieve the aforementioned visions, the
traffic infrastructure of our nation still needs to deal
with the following important subjects:

1. To expand the economic and trading strategic
advantages, the scale of the international
transportation shall be based on macroscopic
view.

2. To increase the system service efficiency, intercity
transportation competition shall be avoided.

3. To increase the utilization rate of the national
land, the use of transportation lands shall be
integrated.

4. To achieve the overall benefit of the road network,
the bottleneck of the highway transportation
shall be eliminated.

5. To obtain a complete railway transportation
service, all types of railway systems shall be
enhanced.

6. To ensure the railway transportation safety, railway
risk management shall be definite.

7. To create railway sustainable operation
management, railway operation system shall be
improved.

8. To promote the market for tourism in Taiwan,
overall environmental complementary measures
shall be enhanced.

9. To cope with the impacts of climate changes,
adjustments of facilities and services shall be
active.

10. To improve the logistics operational
environment, review on development blueprint
shall be conducted.

11. To shape the human-based traffic environment,
transportation safety management requires
further enhancement.

12. To implement the righteousness of source
allocation, the transportation investment model
shall be properly adjusted.

13. To provide seamless public transportation, gaps
in four-directional dimension shall be eliminated.

14. To create transportation services of excellent

quality, intelligent transportation applications
shall be further improved.
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The Traffic Infrastructure Department (the
“Department”) is in relation to the infrastructure
plans of 5 subclasses of railway, highway, aviation,
harbor and tourism, which are under the hosting
agencies of the Taiwan Railways Administration,
Directorate General of Highways, Maritime and
Port Bureau, Civil Aeronautics Administration
and Tourism Bureau of MOTC in charge of each
subclass respectively, and the Department acts
as an coordinating agency for the Department
master plan; the illustration for organization and
work allocation is as shown in FIG. 4-1-3. As for the
levels of the master plan of the Department, they
mainly include the national development plan,
national land spatial development strategic plan,
transportation policy proposal (top-down manner)
and subclass master plans and individual plans
(bottom-up manner) mutual guidance and support
(as shown in FIG. 4-1-4)
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FIG. 4-1-3 lllustration for organization and work allocation of the Department
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FIG. 4-1-4 Level relationship diagram for the master plan of the Department
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Facing the aforementioned subjects, in terms of the
aspect of the railway and highway transportation
infrastructure, the current intercity railway and
highway transportation infrastructure plan should
be examined from the viewpoint of the national
land spatial level network, and the differences in
the characteristics and demands among regions in
Taiwan should be considered in order to stipulate the
intercity transportation development policy based on
the core of the public and green transportation; such
policy includes: (1) The linear main service is mainly
based on train railways in principle with the highway
public transportations providing surface type of
network service while connecting the highway system
and key transportation stations as well as bicycle
road network of all major tourist areas at the same
time in order to create a seamless transportation
environment; (2) the western region is primarily
based on the high speed rail with the Taiwan railways
and highways as the secondary transportation, and
three municipal areas are built with MRT in order to
construct a traffic environment with municipal and
urban area public transportations; (3) the eastern
region uses the express Taiwan railways as the
primary transportation means with the highway public
transportation providing surface type network service
as the secondary transportation means.

In terms of the aerial transportation construction: (1)
Improving aviation safety monitoring, establishing
solid foundation for civil aviation development; (2)
promoting the construction of Taoyuan Aerotropolis,
expanding the Taoyuan International Airport Park
range, providing required lands necessary for the
future infrastructure development of the Taoyuan
International Airport; (3) expanding international
and cross-strait aviation network, improving national
airline company competitiveness; (4) completing
aviation service and airport facilities, optimizing
airport service efficiency; (5) enhancing basic aerial
transportation service for distant and offshore island
areas, providing adequate transportation capacity.

In terms of harbor transportation infrastructure:
(1) Establishing solid international logistics ability,

increasing international competitiveness.

(2) improving intercity urban transportation,
completing fundamental infrastructure.

(3) maximizing advanced management technology,
increasing logistics efficiency.

(4) strengthening safety management mechanism,
reducing disaster risks.

(5) reviewing existing legal systems, improving
operation management environment.

In terms of tourism infrastructure:
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(1) Focusing resource investments on important
tourist attraction spots with indicative meanings
to the overall development of tourism in Taiwan,
and expanding tourism service level to connect
the traveling lines and surfaces in order to
create a high-quality, diverse and friendly tourist
recreation space.

(2) Emphasizing the concept of “sustainable
tourism” and implementing the concept of
“total volume control, guidance to branch flows"”
in order to establish appropriate total volume
control measures for popular attraction spots;
and actively expand surrounding secondary
attraction spots in order to guide the branch
flows of the tourists to such surrounding spots.

(3) Promoting cross-field integration, enhancing
resource integration cross ministries, central and
local governments, establishing work distribution
operation and cross-field cooperation platform in
order to increase the infrastructure financial self-
liquidation.

To collaboratively present the performance of
the execution of the plan of the Department, the
present plan considers the co-relation with all
subclass policy objectives and promoted strategies
in order to stipulate 14 Key Performance Index
(KPI1) including: railway passenger transportation
capacity, railway/highway traveling time saved,
MRT line length, number of deaths in Taiwan
railway traffic accident, energy saving and
carbon reduction benefits, accumulated length
of roads completed for access, density of road
available in service, accident rate per million
hours flown of turbo jet aircrafts above 15,000kg
of national airline companies in recent decade,
number of airline passengers of international
and cross-strait (including transfers), international
commercial port cargo total transportation volume,
international (domestic) commercial port passenger
transportation volume growth status, national scenic
area tourist population and national scenic area
tourism economic value etc. In addition, the annual
target value expectations for 2017-2020 are then
stipulated in a practical manner.
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Table 4-1-1 2017-2020 performance target table for each subclass

Target Target Target Target
. L . Target value
Subclass | Main strategy | Evaluation index Unit for 2016 value for  value for value for value for
2017 2018 2019 2020
Railway (train zﬂvir:;hli;
railway+MRT) trans gortation
Improving passenger vqun:)e 87.5 87.7 87.8 88.1 88.2
intercity urban transportation .
. (million of
transportation, volume
. passengers)
completing
fundamental Traveling time
infrastructure saved (compare to  Million dollars 34,106 68,212 102,318 136,424 170,531
current status)
MRT line length Km 224.83 240.23 251.79 282.89 299.6
Railway | Strengthening
safety management | Number of death Number of
mechanism, in Taiwan railway cople 60 58 56 55 54
reducing disaster traffic accident peop
risks
Promoting low
carbon and .
) Energy saving and -
energy saving carbon reduction Million dollar
transportations, ) reduced per 119.6 239.2 358.7 478.3 597.9
: benefits (compare
creating year
. to current status)
environmental
integration
Accumulated length
Improving ?f roads completed Km 43,114 43,761 44,417 45,083 45,760
intercity urban or access
Highway | (ransportation, Densityofroad o iarekm 1,235 1,253 1,272 1,291 1,311
completing available in service
fu:damental Traveling time
infrastructure saved (compareto  pcu-hriday 5,650 6,497 7,472 8,593 9,882
current status)
Accident rate per
million hours flown 0.17 0.17 0.17 0.17
s Number of 0.17 number
. of turbo jet aircrafts . ) number of number of number of  number of
Implementing accident/ of accidents/ ) ) ) .
- above 15,000kg . . accidents/  accidents/  accidents/  accidents/
aviation safety : - million hours ~ million hours L L L L
of national airline million million million million
L flown flown
o companies in recent hours flown hours flown hours flown hours flown
Aviation decade
o ke 4,720 4,810 4,890 4,980
Increasing aerial passengers of 4,640
. . - Ten thousand ten ten ten ten
transportation international ASSENaers ten thousand h d h d h d th d
——. and cross-strait p g SR ousan ousan ousan ousan
(including transfers) passengers passengers passengers passengers
Integrating port area
land and warehouse .
facility, connectin International
e, N9 commercial 1,599 ten 1,630 ten 1,662 ten 1,694 ten
logistics operation, Ten thousand 1,567 ten
increasing operation port cargo total TEU thousand TEU thousand thousand thousand thousand
reasing op transportation TEU TEU TEU TEU
efficiency and
. volume
constructing deep
Harbor | water dock
International
(domestic)
Increasing Maritime | commercial Ten thousand
transportation port passenger 493.4 501.6 510.0 518.5 527.2
. . passengers
service level transportation
volume growth
status
Natlpnal scenlg area ten thousand 4.348 4.451 4549 4,665 4758
Increasing tourist tourist population passengers
Tourism | attraction spot National scenic area
service quality tourism economic 1S hundred ggq 1,023 1,053 1,090 1,120

value

million dollars
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In terms of the budget requirement, collaboratively
summarizing the 125 projects of the 5 subclasses
to be executed during 2017-2020, the total budget
requirement reaches NTD$ 1,154.2 billion dollars.
The budgets required by each of the subclasses
ranked from high to low are 605.3 billion dollars
(55.44%) for the railway subclass, 292.1 billion
dollars (25.31%) for the highway subclass, 143.1
billion dollars (12.40%) for the aviation subclass, 95.6
billion dollars (8.28%) for the harbor subclass and
18.1 billion dollars (1.57%) for the tourism subclass.
Among the sources of budgets for each item, an
amount of 541.6 billion dollars (46.93%) is to be
covered by the central public affairs budget, next
amount of 343.5 billion dollars (29.77%) comes from
the fund, further amount of 163.3 billion dollars
(14.15%) comes from the local matching grants,
and the remaining budget sources account for the
subtotal of 105.7 billion dollars (9.16%).

The national overall resource is limited; therefore, to
effectively allocate the public infrastructure budget,
there is a need to enhance the correlation between
each individual project and the superordinate
policy along with the evaluation based on the key
performance index matching with the mid-range
general estimation. Despite that the Department
covers the 5 subclasses of the highway, railway,
harbor, aviation and tourism etc. and in addition
to the agencies under the MOTC, projects also
involve the agencies of Construction and Planning
Agency (urban roads), Council of Indigenous People
(mountain roads), Coast Guard Administration
(harbor), 6 cities (MRT) etc. such that projects
not only wide in scope but also require extensive
integration and coordination among a great number
of agencies. Accordingly, with the audits conducted
by each authority, reviewing the necessity of each
individual project for promotion and explicitly
discussing the correlation with the superordinate
policy and promotion strategy in order to be served
as the superordinate guidance for the Department
in promoting each individual infrastructure plan in
the future such that the investment of the limited
resource of the government can be optimized.
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Many people used to say that there are a few things to
be done during the lifetime of every Taiwanese; the first
is to swim across Sun Moon Lake, the second is to climb
to the top of Jade Mountain and the third is to cycle
across the Sun Moon Lake, the second is to climb to
the top of the Yushan and the third is to cycling around
the island, which is also the reason for the increase of
the population cycling around the island every year.
However, to cycle around the island, riders must select
the route for cycling. Since most of the public are not
familiar with the routes, most people would choose to
join the around-the-island travel package. Now, any
individual can follow the signs and marked lines for
the “Cycling Route No. 1” to ride bicycle even alone
to complete the outstanding trip of cycling around the
island successfully.

In the No. 3398 meeting of the Executive Yuan dated
May 15, 2014, the Executive Yuan instructed the MOTC
and the Ministry of Interiors (MOI) and the Ministry of
Education (MOE) etc. to integral relevant resources in
order to connect the cycling route discontinued points
since the end of 2015 for completing the first cycling
route around the island. The length of the main route
of the "Cycling Route No. 1" is 968km in addition to
the ring branches at Nantou and Dapeng Bay etc. of
the length of approximately 235km such that the total
of 1,203 km has been completed by the Directorate
General of Highways and the Tourism Bureau of the
MOTC as well as the 18 county/city governments in
cooperation. FIG. 4-1-6 is a map for the “Cycling Route
No. 1"

The route selection and planning for the “Cycling Route
No. 1" are mainly based on the consideration of the
factors of the current routes selected by cycling riders,
road line type, length of distance and subsequent
management and maintenance of the route etc.
Accordingly, more than 80 percent of the entire route
is constructed in a manner of common roads with the
provisional freeways and highways; in addition, for road
sections of large traffic volume and relatively hazardous,
these sections are to be connected to the local cycling
path.

In addition, considering the safety, friendliness and
continuity of the route, the MOTC approved the 2015
cycling round island connecting road signs, marked
lines trail plan” in April 2015. Currently, dedicated
signs and marked lines have been installed along the
route, and there are approximately 3,200 sign plates,
70 guidance plates and 3,000 sets of marked line
formations in total. Furthermore, with the consideration
on the rider supply demands, in addition to that one
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certified supply station is planned for every 15~20km
along the route, service items available at each supply
station along the route are also clearly indicated on the
sign plates. In general, each supply station is able to at
least provide the services of drinking water and toilet,
and those supply stations with convenience stores
can further provide catering service. All of the above
information is available for lookup on the dedicated
website of “Cycling Around Island Dream Come True”
- "Cycling Route No. 1”. Relevant signs and marked
lines are as shown in FIG. 4-1-7~FIG. 4-1-10.

The website for the “Cycling Around Island Dream
Come True" is http://itaiwanbike.iot.gov.tw (as shown
in FIG. é). The website mainly provides the introduction
on the road sections for 9-day around-the-island trip,
including not only descriptions on routes but also
information related to the tourist attraction spots,
accommodation, catering, hospital and clinic, bicycle
rental station, convenient stores etc., along the route,
and the supply stations certified officially are also
provided for lookup. In addition, the website also
provides videos or panoramic images of each road
section along the route in order to allow riders to
understand the actual conditions of the road sections
during the planning of the trip and to prepare in
advance. The website is also provided with a forum area
for riders to share comments and thoughts as well as
exchange experience. The aforementioned information
will be uploaded further subsequently and continuous
rolling reviews and updates.

1243 , FIG. 4-1-9 Indicator signs and marked lines for transfer station and supply station
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FIG. 4-1-10 Motorcycle and bicycle waiting zone
combinational arrangement and slow-speed car lane road
section
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FIG. 4-1-11 Cycling around island dream come true
website

Despite that cycling around the island is said to be one
of the things to be done during the lifetime of every
Taiwanese, nevertheless, most people cannot schedule
for 9 free days to complete such trip. Therefore, the
MOTC specially plans numerous cycling branch routes
connecting to the Taiwan railway stations in order
to allow riders whom cannot complete the cycling
around the island at once to use the two railway
transportation trains of the Taiwan railways for cycling
the island in sessions. To service the riders, Taiwan
Railways Administration additionally schedules two
transportation trains, and currently, there are a total of
242 scheduled trains (including 234 scheduled local
trains and 8 schedule trains attached to two railways
of Chu-Kuang Express for Hualien and Taitung), an
increase of more than 100 schedule trains in comparison
to the schedules prior to the modification. Furthermore,
to reduce the processing time required for onboard of
the riders, since October 15, 2015, the local trains of the
two railways have been modified to accept applications
at stations 20 minutes in advance of the take-off time of
the train at each station for onboard of the trains.

Looking forward to the future, the “Cycling Route No. 1"
will serve as the primary core for connecting the cycling
routes of the surrounding counties and cities in order to
promote the trend of traveling by bicycle of the public
in our nation, to market the local industry of each region
and to cope with the traveling demands of the riders
in light of increasing the service quality, opening a new
model for tourism and traveling and creating a new era
for cycling around the island together.
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Our conventional aviation industry is generally divided
into two major services of aerial works (including
aerial tourism, survey, photographing, fire-fighting,
searching, paramedic, hauling and lifting, spraying and
dusting, drone-hauling service and other authorized
aviation service) and business charters.

With regard to the aerial work service part, currently,
subjects that need to be dealt with include:

(1) Due to the significant decrease in service demands,
the service demands for photographing, fire-
fighting, searching, paramedic, spraying and dusting
and drone-hauling gradually decreases year after
year, and there are nearly no demands for survey and
hauling/lifting (as shown in FIG. 4-2-1).

(2) Business operation fails to reach the economic scale
but maintenance expenses still need to be invested
in order to maintain the basic aviation safety standard
such that most of the operators are operating at a loss.

(3) Unmanned flying vehicles take up portions of the
service.

(4) Missions of the National Airborne Service Corps
overlap with the services of the operators.

(5) High requirements specified in the contractor
agreement affect the will of operators in contracting
the tender project.

LEEX W AR
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| R m RE
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2012 2013 2014
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FIG. 4-2-1 Chart for historical flying hours of each service of aerial work in our nation
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FIG. 4-2-2 Graph showing tendencies of number of departure and arrival aircrafts and passengers of business aviation in recent years

in our nation
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(6) New model of service is still under development.
Operators express that their spaces for survival have
been significantly affected and hope the government
could deal such issue properly in order to facilitate
the aerial works to develop sustainably.

With regard to the business charter aspect, currently,
subjects that need to be dealt with include:

(1) The operation scale of each operator is still
small (as shown in FIG. 4-2-2), and the services
of most of the operators are mainly for airplane
management and maintenance agencies,
which still require active improvements in the
operational structures.

(2) The domestic business aviation airport land and
space are still limited such that the long-term
development thereof is affected.

(3) It lacks development and integration among
upstream and downstream industrial chains. It is
an important subject for the future development
to improve the industrial development
environment, strengthen the operation ability
and increase international competitiveness.
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The present research makes reference to general
status, policies and available cases of the foreign
general aviation business operations for conducting
the reviews on domestic legal regulation definition
and service type classification, performing interviews
with 15 operators and relevant units and hosting
2 seminars (participated by the general aviation
operators and relevant agencies together) in order
to review on relevant subjects. Based on three main
aspects, the following provides proposals for future
operation environment improvement strategies
and development directions in order to increase
the future development standard and international
competitiveness of the general aviation industry in
our nation.

First, “improve existing operation environment”:

(1) With regard to the aerial work part, the MOTC
shall consolidate cross ministries and agencies
with the MOI, Ministry of Health and Welfare
(MOHW), Coast Guard Administration and
Council of Agriculture in order to commercially
transfer the overlapping service of the National
Airborne Service Corps. For the short term,
the service of paramedic can be commercially
transferred first; for the intermediate term, the
service of patrol can be commercially transferred;
for the long term, the service of photographing
can be commercially transferred.

(2) With regard to the business charter part,
appropriate discussion shall be given to the
addition of the currently existing airport business
aviation software and hardware facilities.

Second, “strengthening sustainable operation
structure™:

(1) With regard to the aerial work part, the
contracting mechanism is suggested to use the
method of multiple year and session contracts.

(2) With regard to the business charter part, the
business airport overall development and
industrial chain integration shall be planned for
the long term, and during the intermediate term,
the ability and scale of the business aviation flight
affair and maintenance shall be increased; for the
long term, overall planning for business aviation
airport development shall be performed and the
single stream of business aviation industrial chain
shall be implemented in order to drive the overall
development.

Third, "expanding new type of service scope”:

(1) With regard to the aerial work part, appropriate
discussion shall be given to the open-type of new
services (including: open to allow flight training
business operators to also provide the flight
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experiencing service after obtaining the general
aviation business qualification).

(2) With regard to the business charter part, new
type of service scope shall be expanded to
increase the competitiveness; for the short term,
regulations can be added or revised to open
up the services of “usage under proportional
ownership” and “aircraft common ownership”;
for the intermediate term, the “business charter
cross-strait flight route consolidation” can be
promoted; for the long term, considerations
on opening for “foreign business operators
to operate in Taiwan” can be made in order
to facilitate the attraction of more business
operation strategies and services in light of
driving the development of the industry and to
stimulating the business charter service in our
nation.

Furthermore, the present research also proposes
suggestions on relevant complementary
measures; for example: Unmanned flying vehicle
safety management regulation operation shall
be planned in a long term, relevant management
regulations shall be stipulated carefully, and it is
recommended that the operators can collaborate
the services of flight training, flight experiencing
and aerial tourism etc. in order to operate
the business in a diverse manner such that it
would not only actively utilize the idle portions
of the airport but also stimulate the diverse
development of the general aviation industry.
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Since 2001, the industrial production and
manufacturing businesses in our nation have
relocated to Mainland China and overseas, causing
the business quantity (operation revenue) of the
Maritime transportation service industry providing
international trading cargo transportation services
fail to grow significantly. From FIG. 4-2-3, it can
be learned that number of operators of “shipping
carrier business” continues to increase, which has
become the business of the highest production
value among the Maritime shipping businesses in
our nation. The numbers of operators of “shipping
agency business” and “shipping forwarder
business” continue to increase, and most of the
operators are medium to small enterprises with
great competition among the operators; however,
since the decline of the operation revenue in
2004, it shows no significant improvement. For the
“container terminal operator business” in our nation
(in the content of the data source, only the statistics
of the number of operators is available without the
statistical data on the employees, operation revenue
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FIG. 4-2-3 Operation statistics of each business type for marine shipping industry in Taiwan
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etc.), there are a total of 40 operators (including 2
operators temporarily terminate their operations).

To discuss the problems encountered by the
Maritime transportation industry in our nation,
regarding the 4 business types of “shipping carrier
business”, “shipping agency business”, “shipping
forwarder business” and “container terminal
operator business”, this project performs an in
depth analysis on the 4 main subjects of “human
resource”, "vessel”, "freight transportation”
and "passenger transportation” of the Maritime
transportation industry in our nation based on
the aspects of Maritime transportation enterprise
operation investment and production output in
order to understand issues related to the quality
and quantity encountered by the overall Maritime
transportation industry in our nation. In addition,
by hosting operator seminars, emphasis on the
completeness of the policy stipulation can be
drawn (as shown in FIG. 4-2-4) such that in light
of achieving the goal of the national economic
development, the methods of legal regulation
adjustments or other political measures utilized by
the government can be stipulated in such a way
that Taiwan can be structured into a development
foundation for Maritime transportation industry.

noon

According to research, with regard to the human
resource part, the onboard work ratio of talents
cultivated annually by our nation is still low, and
the actual ratio of number of people onboard from
each school is approximately 20%~40%, of which
the first class deck officer reaches 35% and the first
class engineer officer is approximately 25%. Based
on such statistics, it is estimated that the talents
of crews for shipping carrier business provided
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K 4-2-1 BERAUVERRERE ABHE

K % E 2011 & 2012 & 2013 & 2014 £
FMER 104 105 94 106
EHRER (fusA ) 40 58 40 5
/N EF 144 163 134 106
[l ERET e AN FUE Rl Z 144 139 133 152
SIEF IR R 129 123 114 106
= 417 425 381 364
Table 4-2-1 Statistics on number of graduates from marine science department of maritime schools and colleges
School name Department name Year of 2011 Year of2012  Year of 2013  Year of 2014
Department of Merchant Maritime 104 105 94 106
National Taiwan Ocean Department of transportation
. R . L 40 58 40 -
University science (Navigation team)
Subtotal 144 163 134 106
National Kaqhsiupg Maritime | Department of shipping 144 139 133 152
University technology
Taipei College of Maritime | oot of navigation 129 123 114 106
Technology
Total 417 425 381 364
K 4-2-2 BERIRREPRBERELE ABHET
R % E 2011 & 2012 £ 2013 £ 2014 &
AR g TRER 85 85 84 104
BIEEF RS W TRER 176 221 207 196
2B RITER B TRER 161 188 193 195
= 422 494 484 495
Table 4-2-2 Statistics on the number of graduates from marine engineering department of maritime schools and colleges
School name Department name Year of 2011 Year of 2012  Year of 2013  Year of 2014
National 'I.'aiwa'n Ocean Departmgnt of Maritime 85 85 84 104
University engineering
National Kao.hsiu.ng Maritime Dep.artmt.ant of Maritime 176 221 207 196
University engineering
Taipei College of Maritime Departmgnt of Maritime 161 188 193 195
Technology engineering
Total 422 494 484 495
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Table 4-2-3 Comparison on marine shipping taxation system among our nation and Asian marine shipping countries
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FEWE LR X X 10,000 #7#s 77,500 j#5is X
Wt e X X X

annually are approximately 130 people as the first
class deck officers and 125 people as the first class
engineer officers, which cannot satisfy the number
of people demanded by the national shipping
operators, as shown in Table 4-2-1~4-2-2. In addition,
the lack of interests in working onboard of students
has caused obstacles to the shipping operators in
the business operation. Therefore, it is an important
task for the maritime administrative authority to
satisfy the demand for crews by the Maritime
shipping company while providing sufficient and
adequate crews. For the improvement of the non-
crew ability, the emphasis shall be focused on
shortening the gap between the academic studies
and the practical application and increasing
international competitiveness of the talents for
the Maritime shipping industry, along with subsidy
to operators or assistance of the union in hosting
various professional and practical courses in order to
satisfy the demands for talents in the industry.
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Table 4-2-4 Cruise development mechanism in Taiwan and Asian area
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With regard to the legal regulation adjustment,
after referencing and comparing the differences in
the Maritime shipping taxations among our nation
and other Asian Maritime shipping countries
(as shown in Table 4-2-3), recommendations on
review of the current tonnage tax system of our
nation are proposed, which includes the reduction
of tax, removal of conditional restrictions and
simplifying fee calculation method etc. For the
container carrier part, emphasis shall be focused
on cultivating the global Maritime shipping
and logistics enterprises in our nation, and it is
suggested that active planning can be made
based on three main strategic directions: (1) The
MOTC shall set up a dedicated agency in assisting
the Maritime shipping operators to expand the
international container carrier business. (2) Re-
considering the measure of offering awards and
subsidies in order to assist the Maritime shipping
operators to expand business at the overseas
market. (3) Guiding operators to integrate or
merge vertically in order to expand the operation
scale and reduce the operation cost as well as
implementing internal on-job training mechanism
and so on.

For the passenger carrier part, cruise terminal
development strategies of Asian countries can be
collected and compared (as shown in Table 4-2-
4). To increase the economic contribution of cruise
industry in our nation, a dedicated agency can
be assigned to establish the information resource
integration platform in order to provide cruise
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supply procurement transaction platform and
warehouse functions and to establish a smooth
cruise material supply operation flow and system.

For the long term, the development of the
Maritime shipping industry in Taiwan shall head
toward the goal of Maritime shipping industry
cluster and follow the example of Singapore in
the planning of “Maritime shipping industry chain
cluster solution” in the development of the vessel
management, vessel finance, vessel rental agency,
vessel repair and maintenance, maritime legal
service etc. in order to exert the effect of Maritime
shipping industry cluster.

With the rise of the economic development and
ports in Mainland China, the container shipping
routes in East Asian region tends to center around
the south east coast of Mainland China, and
there is a concern on the weakening of the port
container transfer function in our nation. The
direct cross-strait transportation excludes the
participation of foreign carrier operators such that
the reliance of the foreign carrier operators on the
container shipping route planning for our nation is
reduced. Facing such rapid changes in the these
internal and external operation environments, our
nation shall strive to secure the shipping hub status
of our ports and to increase the competitiveness of
the Maritime shipping of our nation as key tasks to
be executed immediately for the current Maritime
shipping development. This project mainly
provides an in-depth analysis on subjects related
to the container port operational environment
improvement in our nation in order to propose the
direction for development and counter strategies.

The 2015 research of this project mainly focuses on
how to strengthen the adaptability of the container
ports of our nation to handle the operational
environment changes, to collect and analyze the
development trends and shipping routes of the
major container shipping operators in terms of the
container loading capacity and to understand the
alliance behavior and port selection preference
of major container shipping operators along with
review of past documentations, expert practice
interviews and hosting of seminars in order to
understand and classify the weakness encountered
by the international carrier harbors of our nation
in terms of the business operation and to further
propose adaptive strategies and abilities necessary
for the container ports in our nation.
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FIG. 4-2-5 lllustration of container dock usage transfer at the Port of Kaohsiung
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The research outcome mainly includes the
following 4 issues:

1.The result of the analysis on the current status
of the operation shows: All ports and container
docks have sufficient supply energy in Taiwan;
however, deep-water docks and facilities still
require strengthening in some parts. The three
ports of Keelung, Taipei and Taichung rely heavily
on the container shipping operators belong to
both Taiwan and Mainland China. The Port of
Kaohsiung shows unbalanced occurrence where
a portion of the docks has high volume and
backlogs, whereas a portion of the docks has low
usage rate.

2.Factors affecting shipping operators to dock in
Taiwan are many, and the “factor of source of
goods” is the main factor for consideration. In
addition, the “strategic alliance behavior” due
to “port with dock rental” and the trend of large
vessel are also key factors to be considered.

3.For the source of the operation weakness of the
container ports in our nation, the result of the
survey analysis shows: it mainly includes three
aspects of the “rising of the Southeast Asian
nations”, “continuous trend of large container
vessels” and “increasing power of strategic
alliance of container shipping operators” etc.

4.For the Port of Kaohsiung, the dock usage rates
of a portion of the container docks rented by the
shipping operators are high, and some shipping
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operators own 10000 TEU class container vessels;
however, the water depth of the dock is not
sufficient part the docking of such large vessels. It
is suggested that new deep-water container docks
are to be built at the port of Kaohsiung in the
future such that by relocating the docks, it would
attract those shipping operators to change to rent
the deep-water docks of larger space in order to
reduce the occurrence of dock jamming (as shown
in FIG. 4-2-5)

The result of the shipping operator cost research
shows: In the future, the longer the shipping journey
of the U.S. east coast navigation route, the larger
the type of the vessels and the greater likelihood for
the Port of Kachsiung to be advantageously used as
the hub port or the destination hub port of the main
navigation route.

This project is conducted in cooperation with
the logistics development policy objectives of
the “International Logistics Service Business
Development Action Plan” of the Executive Yuan
and the “Supply Chain Connection Action Plan” of
APEC along with the execution of the administrative
implementation of “Increasing international
Maritime and aerial gateway competitiveness,
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Driving industry value-added transformation
in Taiwan” of the MOTC in order to achieve
the administrative implementation objective
of “strengthening international transportation
performance and increasing international logistics
service quality”.

In recent years, the environment of the transportation
logistics supply chain cross-region operation has
been affected by the global extreme climates and the
economic trade globalization, weaknesses of different
levels are exposed, which requires special attention
and strengthening of the resilience of supply chain
under the impact of external forces in order to cope
with the natural and man-made changes and impacts
from the external such that the transportation
logistics system is able to recovery to the system
service standard immediately after the occurrence of
the impact. Among the impacts, the Department of
Transportation particularly cares about the crisis of
supply chain disconnection caused by various risks
encountered by the international transportation and
logistics service, and the scope to be considered
includes the international transportation and logistics
foundation facilities (such as: airport, port, harbor
external connection transportation system, navigation
route and air space etc.) and the international
transportation logistics service business operators.

Our nation has completed legislation on the
Disaster Prevention and Protection Act in 2000,
and mechanisms for the disaster prevention,
countermeasure and recover reconstruction have
been established completely until the present day.
This project reviews the current methods adopted
by the traffic transportation agencies, institutes,
government owned businesses during the time
when the supply chain encounters external impacts.
It has been discovered that the emergency counter
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Table 4-2-4 Counter strategy suggestions on international export aerial transportation logistics risk in our nation (partial content)

Risk factor

Counter strategy

Flight cancellation

Establish aviation network of greater density, each flight route shall be opened to more

than two airline companies
Use passenger flight route to carry cargo

Airline not in operation

Establish aviation network of greater density, each flight route shall be opened to more

than two airline companies

Use passenger flight route to carry cargo

Information platform breakdown

Establish remote location backup for immediate switch

Establish dual mainframe operation for immediate switch

Hacker hacking into information platform

Strengthen firewall, encryption and information security operations

Information platform utility room damaged

Establish remote location background

No flight vacancy

Sign contracts with airline in advance.

Table 4-2-5 Counter strategy suggestions on international export Maritime transportation logistics risk in our nation (partial content)

Risk factor

Counter strategy

Shipping company not in operation

Attract more shipping companies to dock at the ports for operation

Adjustment of shipping schedule

Attract more shipping companies to dock at the ports for operation, provide more shipping

schedules

Shipping company bankrupt or transfer of
ownership

Plan for alternative shipping companies to provide services

Information platform breakdown

Establish remote location backup for immediate switch
Establish dual mainframe operation for immediate switch

Hacker hacking into information platform

Strengthen firewall, encryption and information security operations

Information platform utility room damaged

Establish remote location background
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plans and emergency counter works of all units
are relatively complete; however, in terms of the
“resilience” and “vulnerability”, there shows no
relevant performances. This project is to understand
the immediate response mechanism of the
international transportation logistics system of our
nation in depth and to establish a development
blueprint for strengthening the supply chain resilience
of the transportation department in order to improve
the supply chain risk handling structure of the
transportation logistics in our nation and to ensure
the sustainability development of the enterprises of
our nation.

To identify the risk factors of the international
transportation logistics in our nation, this project
uses the “Failure Mode and Effect Analysis (FMEA)”
method as shown in FIG. 4-2-7 in order to perform
analysis and assessment of the international
transportation logistics risks on the five major export
countries (Mainland China, Singapore, the U.S.A,
Japan, Korea) of our nation and to propose counter
strategies for each risk factor of the international
Maritime and aerial shipping. As shown in Table 4-2-4
& 4-2-5.

The assessment result shows that the risk levels of the
aerial shipping logistics operation of the five major
export countries in our nation are mostly at the low
risk level, and the operation items of higher risk only
include the “airport facility damaged and shutdown”,
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FIG. 4-2-8 Organization structure (draft) of international
transportation logistics supply chain continuous operation center

"o

"airport shutdown due to natural calamity”, “runway
unavailable due to accidents”, “collision between
aircrafts or between aircraft and ground service
vehicle”, “flights affected by typhoon” etc. The risk
levels of the Maritime shipping logistics operation also
belong to the low risk level mostly, and the operation
items of higher risk only include the "dock shutdown
due to disaster”, "harbor shutdown due to natural
calamity”, “navigation affected by typhoon” etc., in
addition to the risk of “ship encountering pirate hijack/
terrorist activities” possibly encountered in the trip
to Singapore via the Strait of Malacca and the risk
of dock worker strike of “personnel strike” possibly
encountered in the U.S., which belong to special risk
items of export countries respectively. The comparison
on the Maritime and aerial logistics operations of
our nation to the current five major export countries
shows that the risk of Maritime shipping is relatively
lower, and it could be a result of the larger number
of international commercial ports in our nation such
that once a certain port is under certain interference
events, there are still alternative supports from other
ports.

In addition, this project further promotes the progress
according to the actual practice, divided into the
promotion concepts of short timer, intermediate term
and long term, in order to plan the key contents of the
structural aspects of the participated units/cooperative
partners, policy promotion, development strategy,
and technology support for different progress stages.
Initially, the development blueprint for promoting
the international transportation logistics supply chain
recovery cooperation in our nation is proposed in
order to coordinate each government department
in strengthening the resilience of the international
transportation logistics supply chain of our nation.
Furthermore, it is suggested that a cross ministry
and department of “international transportation
logistic continuous operation working meeting”is to
be established and an “international transportation
logistics continuous operation center” is to be
established as the operation unit, and its organization
structure (draft) is as shown in FIG.4-2-8.
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(I) Sustainable development for green

transportation

Since the pass of the Kyoto Protocol in 1997, the
actions of promotions on the energy saving and
carbon reduction to cope with the climate changes
have been carried out extensively on a global scale.
As a member of the international village, to cope with
the international energy saving and carbon reduction
development trend, the Executive Yuan has hosted
4 "National Energy Meeting” since 1988 and has
consecutively promoted action solutions related to
the energy saving and carbon reduction in line with
the decisions of the meetings. In addition, in the No.
3095 meeting dated June 5, 2008, the Executive Yuan
passed the “Sustainable Energy Policy Guideline” and
established the “Energy Saving Carbon Reduction
Promotion Committee” (renamed to the "Green
Energy Low Carbon Promotion Committee”) on May
20, 2014) in order to supervise the implementation of
the “National Green Energy Low Carbon Total Action
Solution”.
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Our nation announced and implemented the
"Greenhouse Gas Reduction and Management Act”
on July 1, 2015 with the goal of reducing the amount
of greenhouse gas exhaust in 2050 by more than
50% of the amount of exhaust of 2005. In addition,
our nation has also announced to the public that
the “Intended Nationally Determined Contribution
(INDC) greenhouse gas reduction target is a key
milestone for promoting energy saving and carbon
reduction. To practically achieve the green energy
low carbon goal of our nation, the Executive Yuan
has stipulated the ministry annual carbon reduction
target in the “2016 1st Committee Meeting of
Green Energy Low Carbon Promotion Committee of
Executive Yuan”.

To cope with the aforementioned trend and the
national policy, the MOTC has set the “Promoting
sustainable green transportation, Implementing
energy saving carbon reduction strategy as the
transportation policy administrative implementation
guideline” and has also stipulated relevant green
transportation development strategies. To achieve
the administrative implementation goal of the
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MOTC, the Institute has started the assessment
module development of each energy saving strategy
for the transportation department since 2007 along
with the consideration on the correlation along
the economic behavior, energy consumption and
transportation demands in order to collaborative
evaluate the performance of the energy saving
carbon reduction strategies and measures of the
transportation department such that it can be used
as a policy assessment tool for the greenhouse
gas reduction target and counter strategy of the
transportation department of our nation. Based
on the research outcomes on the “counter climate
change policy and decision supportive system of
transportation department” in the past years, this
series of researches that have been executed to the
present day are able to analyze the carbon reduction
performance of the transportation department form
the angle of the overall national resource investment
In 2015, the “intercity transportation energy saving
carbon reduction strategy assessment module
development and application (1/2)" by the institute
has completed the introduction of the intercity
transportation demand modes, and the intercity
transportation energy saving carbon reduction
strategy assessment module is has been developed.
With such module, 2 assessments on the intercity
transportation energy saving carbon reduction
policy cases including the addition of stations for
High Speed Rail and the reduction of ticket price as
well as the cargo transportation at SuHua Highway
transferred to road transportation. The project
research outcome has supported the “Green Energy
Low Carbon Promotion Committee of Executive
Yuan” and the “Intended Nationally Determined
Contribution (INDC) of the Environmental Protection
Administration in the proposal of transportation
department reduction target, stipulation of
reduction strategy and evaluation of growth
baseline.

The "transportation department energy
consumption and greenhouse gas exhaust
integrated information platform” established in
this series of researches provides the estimated
data for the short-term transportation, energy and
environmental protection regulations, transportation
energy and greenhouse gas assessment method,
transportation energy saving management
techniques as well as relevant social economic
database, energy price database, greenhouse gas
parameters and energy consumption and exhaust of
each transportation system. In addition, the energy
saving carbon reduction management module
has also been established for easy estimation
on carbon reduction performance of relevant
transportation energy saving low carbon policies.
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The aforementioned relevant data is able to not only
allow relevant experts and scholars to understand
the latest transportation energy saving and carbon
reduction related statistics and research information
but also serve as an important basis of reference for
the transportation energy saving low carbon policy
researches, which also carries the responsibility
of acting as a platform for information sharing
and exchange among experts and scholars in all
fields. Relevant achievements proof the continuous
investments and researches in promoting the green
transportation such that it is of great importance to
assisting the MOTC in the implementation of the
sustainable development and energy saving carbon
reduction policy.
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For our nation to become a top energy industry nation
within 10 years, the Executive Yuan has led Taiwan
to head toward low carbon and high value industry
targets and has announced the start of the Green
Energy Industry Development Solution” on April 23,
2009, wherein for the LED lighting, the national goals
of becoming the largest LED light source and module
supply nation in the world by 2015 and the industry
value reaching 540 billion dollars have been set. To
achieve such goals, the Executive Yuan started the
promotion on “LED Road Lighting Demonstration
Plan” since 2009, and at 47 demonstrative locations of
counties and cities have been installed with LED street
lamps in replacement of mercury street lamps. In
2011, a further budget of NTD$ 120 million dollars was
invested to promote the “High Power Street Lighting
Energy Saving Demonstration Plan”. Moreover,
the "LED Street Lamp Energy Saving Project
Demonstration Plan” was launched in 2012 and the
“Mercury Street Lamp Retirement Plan” was promoted
in 2014. It is expected that by the end of 2018, the total
number of 815 thousand units (51.9% of the overall
street lamps) of mercury lamps in the nation are to
be replaced, and by that time, it is expected that the
energy saving would reach 518 million degrees with
the reduction of CO2 emission by 317 thousand tons.
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Most of the street lamps in our nation still are
mercury street lamps, and the total number is
approximately 940 thousand units with the annual
total electricity consumption exceeding 900 million
degrees. Due to the low luminous efficiency of 35
Im/W and the problem of mercury pollution, the
mercury street lamps do not satisfy the current
demands for environmental protection and
energy saving. Presently, the Bureau of Energy
of MOEA adopts the method of expanding the
public infrastructure with the application of LED
lighting product to promote the LED street lamp
application demonstration plan. During 2008 to
2013, more than 284 thousand units of mercury
street lamps were replaced by LED street lamps
and the energy saving effect reached 60% with
the annual street lighting electricity consumption
reduced by approximated 180 million degrees, and
110 thousand tons of CO2 emission was reduced.
The street lighting is mainly for providing 4 services
of traffic safety, direction identification, accident
reduction and pedestrian safety etc. For the national
highways and provisional highways managed by
the MOTC, the roads can be divided into plain
areas, hilly areas, mountain areas and urban plan
areas, and the lighting requirements for each one
of the aforementioned areas are different from each
other. Since there are certain difference between
the LED street lamps and traditional street lamps
in terms of light source characteristic, directionality,
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4-3-5 BIRETEZER
FIG. 4-3-5 Testing project aerial view
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CRI, color temperature, secondary optics, height
of lamp pole, weight of lamp head, maintenance
and costs etc., currently, they are installed in a
way of demonstrative construction in order to
accumulate relevant experience as reference for
future overall construction in full. Currently, all
advanced countries, such as U.S.A. and Japan etc.,,
still adopt the demonstrative installation method
to accumulate relevant experience in order to be
used as references for future overall comprehensive
installations. To cooperate and cope with the future
LED street lamp replacement plan of the MOEA, it is
an urgent issue for the department of transportation
to research and propose relevant cooperative
promotion methods and complementary measures
in advance for the department of transportation
while satisfying the objectives of traffic safety, energy
saving carbon reduction and lighting equipment
maintenance and development costs at the same
time.

In this research, the LED street lamp test project has
been conducted for the National Highway No. 3B
(Longyuan road) since 2014, and the specification
of U.S. Energy Star has been implemented in
order to perform actual street lamp illumination
test for 6,000 hours, and the actual usage cost and
effect are recorded and analyzed to be used as a
reference for the MOTC and MOEA in promoting
the LED street lamp policy. In addition, the 11th
standard consolidation meeting of the Department
of Industrial Technology of the DOIT has announced
the testing specification requirement such that
the basic specification selected for use shall
satisfy: luminous efficiency= 100 Im/W, output
power (100~150) W, color temperature < 4000 K,
CRI = 70, simulation of average illuminance =7.5
Ix , simulation of illuminance uniformity =0.25.
The lighting criteria according to the “Traffic
Engineering Manual” indicates that the lighting
standard average illuminous is above 7 Ix, and the
illuminance uniformity (lowest illuminance and
average illuminance ratio) shall be greater than 0.25
and the average luminance shall be above 0.5 cd/
m2; in addition, with reference to the CNS 10779 M5
standard, it specifies that the full uniformity (lowest
luminance and the average luminance ratio) shall
be greater than 0.35, and the threshold increment
(T.1)=<15 %.
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FIG. 4-3-7 Photograph of LED street lamp test on National Highway No. 3B
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This project is mainly to conduct the street lighting
quality measurement analysis for LED street lamp
in order to use such data to analyze the changes of
the physical performance of LED street lamp under
the actual environment due to the factors of time,
weather, electromechanical parts etc. in order to
be used as references for street lamp installation
and addition on express highways or provisional
highways in the future. This project has completed
the 6,000-hour operation test in 2015, including the
energy saving performance, light decay and light
uniformity tests. The results have been provided to
the MOEA for incorporation into the research and
stipulation of "Express Highway LED Street Lamp
Standard (Draft)”.
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The Sun Moon Lake National Scenic Area is one
of the most well-known tourist spot, and it attracts
a great number of domestic and foreign tourists
to visit the area. However, with the increase of
the tourists and cars in the area, it has not caused
serious traffic jams in the scenic area but also
cause degradation of air quality. To overcome
the aforementioned problems, the Institute of
Transportation of the MOTC has cooperated
with the Sun Moon Lake National Scenic Area
Administration to engage in a cross ministry and
department cooperation based on the i3 Travel
Concept of innovative, intelligent and interesting
in order to introduce the ITS, ICT and low carbon
environmental protection strategy and to promote
the new way of travel of “Park & Travel” in
combination with the four aspects of the “public
transportation”, “low carbon transportation
vehicles”, "traffic management” and "intelligent
travel”. After the 4-year project, various strategic
planning and implementation related to low
carbon tourism and intelligent transportation have
been completed. By providing the Location-Based
Service (LBS) traffic and travel information service in
real time and seamless public transportation of low
carbon and high quality, tourists are encouraged
to take public transportation to enter the lake
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Carring out tour-guilding introduction on scenic spots around
Sun-Moon Lake, such as Shuishe, Wenwu Temple,etc.
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FIG. 4-3-9 Sun Moon Lake low carbon lakeside electric buses

4-3-10 HR ESEHEHZ R
FIG. 4-3-10 Sun Moon Lake electric vehicle sharing service

area directly or to park private vehicles at the
surrounding of the Sun Moon Lake and followed by
taking low carbon transportation means in order to
fundamentally reduce the total volume of private
transportation vehicles entering the Sun Moon
Lake area such that the traffic and air pollution
problems of the Sun Moon Lake National Scenic
Area can be improved.

With regard to the public transportation strategy
aspect, based on the four aspects of time, space,
information and service, for the two parts of the
internal (lakeside area) and the external connection
traffic of the Sun Moon Lake, this project conducts
reviews on the seamlessness of the public
transportation and proposes strategic suggestion
on the public transpiration development of the Sun
Moon Lake area in order to depict an overall travel
scene (as shown in FIG. 4-3-8).

With regards to the low carbon transportation
vehicle strategy, brand new electric bus and electric
car sharing (EV-sharing) service are introduced, and
the diesel lake boats are replaced with electric lake
boats such that it is able to not only satisfy different
demands of various passengers but also use the
passenger transportation system integration to
increase the overall passenger transportation
service quality. Wherein, the low carbon lakeside
electric bus service is promoted together with the
Environmental Protection Administration and the
buses are equipped with multimedia voice tour
guidance and bus dynamic information display
system such that the Sun Moon Lake area becomes
the first national scenic area to use electric buses
completely (as shown in FIG. 4-3-9). In addition,
the EV-Sharing service is promoted together with
the MOEA. By traveling in electric vehicle (iQ-EV)
of high quality at the lakeside area, such sharing
method is able to effectively reduce the vehicle idle
time and to increase the vehicle turn over usage
rate in order to enjoy the beauty of Sun Moon Lake
with a more energy saving and environment friendly
way. Moreover, each electric vehicle is equipped
with the Advanced Navi Services (ANS) and it is a
specialized traveling navigation system developed
specifically based on the traveling characteristics of
Sun Moon Lake, which allows the use of Location
Based Services (LBS) and multimedia information
to guide the tourists with in depth travel service at
Sun Moon Lake (as shown in FIG. 4-3-10).
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With regard to the traffic management strategy
aspect, to effectively overcome the traffic problem
caused by excess amount of cars in the Sun Moon
Lake area, we have proposed the strategy of
"Multi-Level Traffic Control and Vehicle Branching
Guidance”. Through integration operation cross
ministries and departments, regional traffic
coordination management integrated operation is
provided, and it is able to effectively assist the Sun
Moon Lake Scenic Area Administration to perform
traffic control measures and evacuation operations
for large events.

With regard to the intelligent tourism strategy
aspect, the "New Service of Sun Moon Lake
Low Carbon Tourism Electronic Ticket Package”
is promoted along with the development of
low carbon transportation and commercial PPP
(Public-Private Partnership) integration model in
order to allow tourists to experience a complete
environment of low carbon travelling and
intelligent transportation. Such innovative service
utilizes electronic tickets to connect the local traffic
and commercial stores for low carbon traveling
and provides the specialized APP service for the
Sun Moon Lake electronic travelling ticket package
in order to promote a complete platform for
intelligent transportation and low carbon tourism
service such that an intelligent and convenient
integrated regional traveling service is provided (as
shown in FIG. 4-3-11).

With the 2015 United Nations Climate Change
Conference (in Paris), the promotions of carbon

8 4-3-12 5% APEC HEFRES

FIG. 4-3-12 Golden award honorably received from APEC
4-3-13 1ESREB AR

FIG. 4-3-13 Ceremony group photograph

reduction and clean reusable energy have become
important subjects globally. The achievement of
the Sun Moon Lake low carbon tourism intelligent
travel project sufficiently reflects such trend and
has won the golden award in the intelligent
transportation category outstandingly selected
and evaluated by the Energy Smart Community
Initiatives (ESCI) of APEC (as shown in FIG. 4-3-
12 and FIG. 4-3-13). Among nearly 150 projects
submitted for competition, this project stood
out and received consistent recognition from
the judges and with high scores surpassing the
no-vehicle date project launched in the Seoul,
South Korea! With such project, the usage
amount of private transportation vehicles can
be effectively reduced and the carbon emission
at Sun Moon Lake can be significantly reduced,
which is a successful case to be proud of. Now,
it is also a case allowing Taiwan to lead and
shine internationally and to become a landmark
project for low carbon traveling and intelligent
transportation around the world.
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Due to the characteristics of high mobility, high
accessibility, low cost, convenience to park, the
motorcycle has become one of the main transportation
tool in our nation. According to the automobile
statics in the region of Taiwan, the total number of
registered automobiles in 2014 was approximately
21.29 million units, in which the number of motorcycles
reaches more than 13.73 million units. The road traffic
accident data of the same year also indicated that
the traffic accidents involving motorcycle passengers
accounted for more than 60% of the number of
deaths in total, which was approximately more than
80% of the number of injuries in total, as shown in
FIG. 4-4-1. Motorcycle safety and usage problems
have become one of the most concerned issues to
be dealt with among the traffic problems. The reason
that motorcycle accidents lead to serious deaths and
injuries is mainly due to: the engineering environment
design based on cars, driving at speeds too high or
improper, inadequate driving skills and the custom to
the economic convenience of motorcycle such that its
risks are overlooked; in addition, speed is also one of
the crucial factor leading to the severity of accidents.
As shown in FIG. 4-4-2 .
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safety derived from people, cars, roads and society
culture, this proposal outlines 4 improvement
strategies, including the "road safety”, “culture
safety”, “driving safety” and "“vehicle safety” etc. The
4 improvement strategies and promotion objectives
are as shown in FIG. 4-4-3. The objective of the “road
safety” is to achieve road space sharing and reduction
of conflicts at turning. The “culture of safety” is related
to the society system network associated with the
traffic safety, including the risk attitude, driving habit,
transportation tool usage habit etc., and its objective
is to develop the habit of yielding and to reduce the
driving speed. The objective of “driving safety” is to
increase the driving experience and skills of the young
drivers and to improve the environment adaptive skills
of elders. Finally, the objective of “vehicle safety” is to
encourage motorcycle users to change to use safety
transportation tools and to change to take public
transportation tools.

To focus on the improvement of the problem, 4
improvement solutions are established, including
"friendly driving environment”, “control speed
risk”, “increase driving ability” and “choose diverse
transportation tools” etc. in order to be used as
the core structure for systematically promoting the
motorcycle traffic policy:
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1.The solution of “friendly driving environment”
is to utilize the methods of regulations and law
enforcement, space weight distribution, engineering
techniques etc. in order to evaluate the reasonable
space for motorcycle driving, meaning that the
usage requirements of cars and motorcycles are to
be dealt equally such that hazards due to improper
environmental installations can be reduced.

2.The solution of “control speed risk” is to establish
the social consensus and safety culture on high
danger of driving at high speed such that from
the behavior aspect, the law enforcement aspect,
engineering aspect to change the attitude and
habit of drivers. For road intersection and road
sections prone to accidents, allow all vehicles to
have appropriate time and space to reduce speed
properly and to increase the response time of drivers
in order to prevent conflicts of accidents.

3.The solution of “increasing driving ability” is to
classify the high risk groups into two types of young
drivers and senior drivers. Through educational
training and monitoring mechanism of ability
identification, guiding new drivers to increase
experience, hazard discovery and technical skills in
addition to the establishment of appropriate safety
mechanism for senior drivers to continue or abandon
the use of motorcycles.

4.The solution of “chose diverse transportation tools”
emphasizes the selection of appropriate scenarios

and encourage motorcyclists to change their use
habit in such a way of using green transportation
means of walking and bicycles etc., for short journey
and taking public transportation for a long journey
and commute as the main transportation tools;
therefore, the risks associated with the long journey,
frequent use of motorcycles can be reduced. In
addition, the vehicle types of 3-wheel motorcycles
that are more stable can be introduced in order
to provide diverse selection for the public and to
indirectly increase the traffic safety.

With the publication of this proposal, it is expected

that the traditional concept of management” can be
changed to viewpoint of “governance” in order to
establish a cooperative partner relationship between
the government and the public rather than as two
opposing sides. The promotion of the policy requires
regulation on the actions of the public, and it would
require adaption at the initial stage; there is a cost
for achieve the great future, which requires common
cooperation between the government and the public.
Under the common cooperation of all groups, traffic
safety standard in our nation would be able to head
toward the top advanced countries and to reach the
vision of “shaping a yielding and safety motorcycle
environment”. It is expected that the policy objective
of “reducing the number of death of motorcyclists by
30%, number of injuries thereof by 20%" in the next 10
years (starting from 2016, and 2025 as the target year)
such that greater fortune is provided to the public.
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“Public Transportation Gap scan Decision Support
System” refers to a common platform in which the
"Advanced Public Transportation System Integration
Database Value-Added Application System”
and the "Public Transportation System Regional
Development Index Assessment System” developed
by the institute earlier. The former is mainly provided
for the route assessment index evaluating gaps in
the bus services, and the latter is mainly provided for
regional assessment index for evaluating the level
of development of the local public transportation.
The functions of the two are not overlapped but
are of complementary effect with each other during
the application. In addition, since the software and
hardware equipment and database content required
by the systems are similar, this project integrates the
two system into one common platform in order to
increase the convenience of the use of the system
and to save the equipment procurement and system
maintenance costs. This system further includes
additional functions based on the user needs, such
as the incorporation of the electronic ticket data
analysis function.

The “Bus Dynamic Information System” database
established by the Directorate General of Highways
of the MOTC and governments of counties and
cities is introduced into the “Public Transportation
Gap scan Decision Support System” along with the
household population space database of the social
economic database of the “National Geographic
Information System” by the MOI in combination
in order to perform the value-added application.
Through Big Data analysis, an assessment index
value is generated in order to screen out the
transportation nodes inconvenient to buses as
the key targets for improvement, and the types
of nodes include those with distance too far from
bus stops, few scheduled buses, bus not reaching
important landmark, the time for taking bus being
longer than the time for bicycles etc. This system is
able to determine whether the solution is of obvious
effects of improvements based on the improvement
solution proposed by the authority and the analysis
on the changes of the assessment index value after
the implementation of the solution.

To enhance the local government using systematic
analysis method for planning the bus road network
service meeting the public demand in taking buses,
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the institute together with the Chung Hua University
to form a guidance team for assisting the local
government in utilizing the “Public Transportation
Gap scan Decision Support System” in order to find
out the bus service gaps and potential hot spots
of demands and to facilitate the traffic authority
in the planning of route solutions with improved
effects. Examples of the guiding application include
the scanning of the public transportation seamless
service environments of 30 indigenous villages and
the scanning of High Speed Rail new stations, tourist
spots and college and university external connection
transportation seamless service environments etc.
In the example of the guidance for the Hsinchu
Government, to increase the convenience of the
students of the Chung Hua University in taking
buses and to reduce the safety concern on students
relying on motorcycles, after student surveys and
the use of this system to conduct assessment on
the solution proposed for the Chung Hua University,
the Hsinchu Government was able to determine an
effective solution based on the assessment data of
this system by incorporating the No. 5089 Bus of the
Miaoli Motor Transportation originally belonging
to the highway bus transportation into the Hsinchu
City bus green line and to set up a stop inside
the campus of the Chung Hua University in order
to reduce the walking time of the students to the
bus stop outside the campus, and this route also
passes the Hsinchu Station to the Jingguo Road
intersection in order to satisfy the needs of the
students and the people at the Xiangshan District
traveling to the Big City shopping center and the
National Taiwan University Hospital Hsinchu Branch.
Since the bus drives into the university campus,
complying with the encouragement purpose of the
administration of the MOTC, and the proposal is
enclosed with the assessment index data generated
by this system as evidence, it is able to facilitate the
Directorate General of Highways in determining the
project expected achievement in a swift manner
such that the agency has agreed to provide subsidy
to the Hsinchu Government for executing this
improvement project. As a result, the route has
been officially opened on December 25, 2015. It
is expected that in 2016, the route would further
provide the service of 16 shifts daily between the
Chuang Hua University and the Hsinchu station
directly. Since the driving passes through direct
paths, the traveling time can be reduced by 15
minutes. According to the survey conducted by the
Tao-Zhu-Miao Regional Transport Development
Research Center, since the route planned in the
improvement solution satisfies the needs of the
students, the will of the students in taking the buses
increases from 44% to 70%.
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The guidance team formed by the institute and the
Chung Hua University has guided 14 governments
of counties and cities with the will to use this system,
which includes the city governments of Taoyuan,
Tainan, Keelung, Hsinchu, Chiayi, Hsinchu, and
the county governments of Hsinchu, Changhua,
Nantou, Yunlin, Chiayi, Pingtung, Yilan, Hualien and
Kinmen. In addition, this project also completes the
educational training activities for 30 people, and
based on the guidance target satisfaction survey
(22 surveys collected in return), it shows that the
average satisfaction on this system is of the score of
4.4 (the maximum score of satisfaction is 5), showing
that the respondents believe that this system
can indeed facilitate the bus route planning and
assessment in the future.

With the consideration of the limited manpower
of the local governments, some governments
of counties and cities are event devoid of the
installation of traffic bureau or department units; the
MOTC has assisted the academic institutes to set up
6 "Regional Transportation Research Centers” such
that they would not only assist the local government
and the industrial fields to perform talent cultivation
but also assist the local government in the region
to formulate relevant subjects of local public
transportation development. Therefore, the institute
will continue to cooperate with the 6 "Regional
Transportation Research Centers” in the future to
assist the local governments in using this system in
order to increase the bus route network planning
quality.
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To facilitate users in understanding the data
utilizability of the platform, this research proposes
several suggestions on the data application,
including the start and end stops statistics, MRT
transfer type estimation and quality performance
evaluation, station crowd time distribution statistics,
system disturbance analysis, system operation
resource utilization efficiency and statistics report
automatic generation and transmission etc. for
different districts. Subsequently, in the future, there
is still a need to perform further application analysis
based on the needs of the railway agency.

Looking forward to the future development of this
platform, since it is based on the original data,
along with the concern on the limitation of the data
protection required by the railway agency, the major
issue faced is about the obtaining of the platform
data via an automatic connection method. For such
problem in a long term, the railway agency shall
conduct the database integration and establish
excellent data sharing method to overcome the
problem. Furthermore, as to question on how to
strengthen the fusion of this platform data with other
social and economic data, the future direction relies
in the creation of higher value-added application
values of the data and the further utilization of the
creation index to achieve the function of supporting
decision making.
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EER >
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Railway information platform recorded data content
Table 4-5-1 Data items related to Taiwan Railways recorded in

this platform
I5H SR BH Item Description
. N Number of trains, mileage of trains,
A A BE RS TSR Number operation hours, number of stations passing
BERIGET | IEARE - ETRE  TAME - ER of train .
i L by, number stations stopped of each type of
P statistics ; )
trains according to year, month and date.
Distribution of between stations, between
AE~B-BH 2ICE FEICE - ki Number | administrative districts and living circle
MRS 5T METERIEE ~ THERE « RAEEERE of trips | trips in space and time according to year,
MRORAEZE KR iz 40 statistics | month and date as well as according to
IC card, non-IC card and total.
] s Operation revenue, number of passengers,
RE90F1AE104F9 BZ&EERA .
. . e number of passengers of Tze-Chiang Express,
IREAE ~ BRRRER - BRRFER ¢ utiization rate of Tze-Chi
R St passenger seat utilization rate of Tze-Chiang
— t;ﬁfﬂ}%;w %7‘5 ﬁ“%!)gl“ = - Express, on-time percentage of Tze-Chiang
5 M558 22 R K~ VESEEBESR [
A hideiaiiniinl ITERT EEE , Express, number of passengers of Chu-Kuang
EY - BEEEEFAZE - REEER E iization rafe of
& EEETES  BESEEAEE - xpress, passenger seat utilization rate of
;‘@;\&gﬁﬂz - %Eﬁgﬁl - A Basi Chu-Kuang Express, on-time percentage of
= HERE B asic
SIS B > . Chu-Kuang Express, number of passengers
statistics

XK 4-5-2. R BUSBHERECERIRE

)=

PR

2FE A BHRETRREECRITERE
FIENEH - BITRE - TRGE - 25
vt |

of local train, passenger seat utilization rate

of local train, on-time percentage of local

train, number of passengers of ordinary train,
passenger seat utilization rate of ordinary train,
on-time percentage of ordinary train, tonnage
of cargo between the period of January 2001
to September 2015

Table 4-5-2 Data content related to Taiwan Highspeed Rail
recorded in this platform

R #RET

AE~AH ' 2ICK FICF - K#&
st ARTEELME ~ TR - KAEEREE
HRORIEZE [ M 2 20

EARMRET

RE9FE1AE104F 9 B2EERA
REAE - BRBREE - BARFTREF
FAZE ~ BRSRERE « BOLEREE B
FSRRERI AR - BLGER =X - BEE
FEY - BEEEEFAE - @REEER
o LBEREY  TREREMAE
LBERERE  EYNES

Item Description
Number of trains, mileage of trains,
Number operation hours, number of stations
of train passing by, number stations stopped of
statistics each type of trains according to year,
month and date.
Distribution of between stations, between
Number administrative districts and living circle
of trips trips in space and time according to year,
statistics | month and date as well as according to

IC card, non-IC card and total.
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Operation revenue, number of
passengers, number of passengers of
Tze-Chiang Express, passenger seat
utilization rate of Tze-Chiang Express,
on-time percentage of Tze-Chiang
Express, number of passengers of
Chu-Kuang Express, passenger seat
utilization rate of Chu-Kuang Express,

Basic on-time percentage of Chu-Kuang
statistics Express, number of passengers of local
train, passenger seat utilization rate of
local train, on-time percentage of local
train, number of passengers of ordinary
train, passenger seat utilization rate of
ordinary train, on-time percentage of
ordinary train, tonnage of cargo between
the period of January 2001 to September
2015

Table 4-5-3 Data content related to Taipei MRT recorded in
this platform

HE iR BA 1HH iR B
. Relevant statistics | Operation mileage,
EEARNE | L ol e _ perarion mieage,
P SERREEE C BEX of transportation | transportation capacity, on-time
e original business | percentage
R . Data for in/out
&R HEH N Data from January 2014 to Jul
o= 1031 AE 104 £ 7 BER station with easy i y
VEE R 2015
card
e Relevant statistics | Number of commercial stores,
- BEEE EE58=E  FEAEE of subsidiary number of advertisements,
e business number of parking lots

BAFEIRET | WA BiRTAE

Financial statistics | Revenue, income before tax

fEREt | WEE ~ MKBF*

Performance

L. Satisfaction, MKBF*
statistics

KB 90 £ 1 BE 94 £ 9 BREZIREA

Az
BERE | g mmmmn

Number of passenger and
passenger transportation
revenue between January 2001
to September 2005

Basic statistics
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To effective understand the change and
development trend of international and domestic
Maritime shipping industries in order to facilitate the
analysis on Maritime shipping policy, the institute
has continuously engaged in the development
works related to the “international Maritime
shipping database” since 2013. The project of this
year (2015) is to perform the update expansion of
the data and the database as well as to perform the
utilization analysis on the data and to strengthen the
database application and development.

The data collected in this project includes the
navigation route type, shipping operator type, port
type and vessel type etc., which covers the historical
data for years 2011~2015. The organization of the
database can be respectively used in the issues
related to the analysis on the Asia Pacific region
navigation route deployment trend (as shown
in FIGs 4-5-8~4-5-11),), analysis on major port
navigation route deployment trends of our nation
and Asia Pacific (as shown in FIGs 4-5-12~4-5-
13), analysis on major container shipping operator
business trends of our nation and each country (as
shown in FIG. 4-5-14), analysis on the impacts of the
shipping operator alliance on the hub of the port
of Kaohsiung of our nation (as shown in FIG. 4-5-15)
etc., and the key points are summarized as follows:

1. With regard to the Asia Pacific region navigation
route deployment trend, in recent 4 years, under
the influence of the trend of large vessels, the
7 major trading lines for operation navigation
routes in the world have not be increased;
however, the total number of vessels and total
vessel shipping capacities are increased relatively
fast. From the statistics of the distributions of
each trading line vessel types and the number
of vessels, it can be found that the trend of large
vessels at each major navigation route is quite
obvious. In addition, from the statistics of the
distribution of vessel widths and the droughts at
different period of times on each trading route,
it clearly shows that the number of large vessels
significantly increases.

2. With regard to the analysis on the major port
navigation route deployment trend of our
nation and Asia Pacific, among the number of
navigation routes of trading lines of all major
container ports, in addition to that the ports in
Taiwan show significant numbers for the cross-
pacific navigation routes, the port of Kachsiung
has gradually developed into a port cluster
status mainly for near-sea navigation routes and
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regional hub. As for the number of navigation
routes of major hub ports of Asia Pacific countries,
under the impact of the trend of large vessels, it
shows no significant increase. For the statistics
of the vessel widths and droughts, they all show
an increasing trend. From the data of the vessel
widths and droughts etc., it can be understood that
the deployment of vessels by all major shipping
operators have created infrastructure pressures
on the docks and harbors at the internal of each
port, including the issues on the deep-water docks
construction and the upgrades of large loading and
unloading machinery.

3. With respect to the analysis on the operation
trend of major container shipping operators of
our nation and each country, in recent years, the
25 major shipping operators in the world show no
significant increase in the number of nominated
vessels at the major trading navigation routes;
however, the navigation route total shipping
capacity (TEU) shows a significant increase. For the
part of the nominated vessel type, it also shows an
increasing trend; in particular, for the long-distance
European navigation routes, the number of extra-
large vessels (above 13,000TEU) increases rather
rapidly, which also causes the subsequent large
container vessel types to gradually shift to the
cross-pacific deployment and movement or even
to be deployed at the near-sea regional navigation
routes, causing the shifting phenomena on the
type of vessels being used by the international
large shipping operators at each major navigation
routes.

4. With regard to the impacts of the trend of shipping
operator alliance on the hub ports of our nation,
since the strategic alliances have been treated
as the most important business strategy for large
container shipping operators, currently, it has
caused the phenomena of the decentralization
of mothership cargo collection on the long-
distance European main navigation routes,
homeport for common nominated ships, double-
side docking at transfer ports and the phenomena
of main navigation routes centralized to dock at
large hub ports. In addition, the advantages of
intercontinental hub for long-distance European
navigation routes of the Port of Kaohsiung in our
nation have also been degraded.

The Maritime shipping data collected and the database
established in this project can provide assistance and
benefits to the Maritime shipping policy analysis,
including the uses for policy analysis on the types
of data applications and the topic-oriented analysis
such that they are able to demonstrate the benefits
of the international Maritime shipping database.
Subsequently, data update and expansion of database
search function would continue to be executed in
the future in addition to the application of Maritime

shipping policy analysis.



900

800

700

600 -

500

400 -

300 -

200

100

2011 2012 2013 2014 2015Q1 2015Q2 2015Q3 070011 2012 2013 2014 20151 201502 20153

B S BIEAR W EATEAR BB (%) B ERISEAAR W BT R (F%)
4-5-8 TDRBRIF=KE ZERAIRE (15]) 4-5-9 IR IRIF=KE ZIARANNER (/)
FIG. 4-5-8 Number of navigation routes of three major FIG. 4-5-9 Number of vessels of three major trading lines
trading lines in Asia Pacific Region (unit in lines) in Asia Pacific Region (unit in ships)

5,000,000,0
4,500,000,0 —

4,000,000,0

3,500,000,0

3,000,000,0

2,500,000,0

2,000,000,0

2,883,824.0
3,804,862.0
4,036,454.0
3,832,124.0
3,955,106.0
4,368,595.0
3,777,955.0
3,919,941.0
4,026,203.0
4,419,662.0
4,322,944.0
4,596,358.0

1,500,000,0

1,000,660.0
3,488,566.0

874,791.0

1,000,000,0
500,000,0

1,168,232.0
1,140,482.0

2011 2012 2013 2014 2015Q1 2015Q2 201503 (4%)
B ETMEIATAR W EATEERUAR © REBRNAR

CH4
=
il
=
AN

J1

4-5-10 BB AR = KE SRR AIARIERE (TEV)
FIG. 4-5-10 Total shipping capacity of vessels at three
major trading lines in Asia Pacific Region (unit in TEU)

B

12,000

10,000 —

8,000

2011 2012 2013 2014 2015Q1 2015Q2 2015Q3

B COMEIEAAR WO AAR CORBAUAR (FF)

4-5-11 R RIF=RE 5 IR T HME (TEV)
FIG. 4-5-11 Average vessel type at three major trading
lines in Asia Pacific Region (unit in TEU)

Institute of Transportation, MOTC | 77



CH4 BEMENAE
Introduction of Key Research

25000

16000

20000

15000

10000

. ol a B 0 P WoE =R e
BAME  BARE  BARE  BARE BAME  BAME  BARE  BARE  BARE  BARE
KEEEEESO HEFEHE0
mEMAAR mORARAR  w REAE  m RS mPREEMER wENEENE KT EMAR
25000
= 3EAAR
Jo000 19224 19224 19224 19224 19224 19224 Bl
m SRR AR
14036
15000 - = RBAAR
ER=ES
10000 -
= ARRENEAR
5000 w EE AR
0 R SE R
] ) 2 ) ) R :
VN L %ﬁ% s g B “*‘% g
B @) 7 B g g g @
e &%
REFEHO
25000 = e
20000 19224 19224 19100 - RS
15000 I |4036 IMO%I I =R
10000 10114 10114 I I = EERS
5000 - 3614 1888 4834 = hEEERS
0 Io 0 M RIS AAR
0 I° 10 1 ’

e e e e "
IS - s s L o8 ol el L
25 2 b B %é % 9&; ﬁ% %ﬁﬁ&“ o <P e’

REREEEN

45-12 TRBBTIESGEEONSZEZBERAME FIG. 4-5-12 Maximum vessel type at each trading line of
(TEU) major container ports in Asia Pacific Region (unit in TEU)

78 | 105 FAIBIBEEH TR



80 120
67
70 100 -

109

HfE =5ld A =
= JENAAR SRR o REAAR = EEEMAR = e m RAE - EEE = RS
m FEREEHR M IR AR m PEEES I IS AR AT

KEEEZHEOMEE (K) 2 BREETEBOMBRE (1K) 21

100

= IR AR
- RREAR
ER AR
= ESEAR
= EREIEAR
NERI AR
= BUREAR

B FF @) B B ol gP a0 g ek
5P &>

REFZAOMRE () 2

120
100 i

. = IEMNATAR

m RARAR
80 = RERMAR
0 o = FEMAR

m ASREEHR
40 31 29

= M REsAR
20 2 ORI

00 OIO 1 1 1 1
0

oS BF g axt & FF g et %ﬁ\@ﬁ% \m’?&a eEP

RERTEBOMKE (1K) 2

4-5-13 R RGETEBOEXE ZEEMBEEAT (2015 FIG.4-5-13 Statics of number of navigation routes at each
F Q3) trading line of major container ports in Asia Pacific Region
(unit in TEU)

Institute of Transportation, MOTC | 79



Introduction of Key Research

70

Eéé;i /l/iL [ZEREE
EMC WANHAI YML OoCL COSCO CSsCL

%7‘3‘/&% ‘:F‘LML EiE

m BAEEMAR L EEAR MBI AR
IRRLES IR IS

MEEENE (&)

50

45 43

40 tj(qzﬁﬁ)l

35 s R
28

30

: -Ee-

KA

20 17 17

15 —

10 10 TN B

5 6 #R_ORME

0- 00

FRHEEHIN RAEMHVMM  SEEBEKMTC
BEEEME ()

4-5-14 IZHEERE ZEARRMRE
Q3)

#st (2015 4F

80 | 105 FaimEl BT AT R

60
50
40
30
20
10
0

AZAREBR/S JHIEA K =HEm

NYK LINE MOL
m BRI EBAAR SEMNEIAAR
KA EL KA EL KA EL

BAEEmE ()

o B
" s maE

o BB
" RahEr

EE/JII [EIZifT
_RASEL

e HE

BOMEZME ()

FIG. 4-5-14 tatics of number of nominated vessels at each
trading line by major shipping operators (2015 Q3)



EB4HA7 (2011 &) Before restructuring (2011)

iE@En FM oy H A TRAL B
'|'..E !!.b tﬁ;ﬁ g‘—z”” ’
/E - LS
* s | % 5B g g 7"
EUB/ . N
LPB/ 8725 0 111 .0 0 0 0
LP4 o i =
EUM : : R
(gjﬁ: g . o 65560 1 3 1 | 1 3.0
) -
NW1/ R =
AEX/ e . v 8509 0 9 1
FAL11 e E. —
11
sox  20TTE | FE O =
NW3/ e 6 o 3
NW2 e h
@B | A |
AEERAE o ol 212 = oL o ﬁﬁ”
=|x|E]F] 4 % | i ey 78
EMX T : 4212 0 0 0 0 0 0 10
EUC/ e Sl b ] o
LPC Fol i ; 7999 1 0 9

B4 (2014 &)  After restructuring (2014)

ceen _H g AR |
& HAEEM :
* 2|5 % | B 58 150 R bt A~ [ -PL [-viv[voL [nvk Joocl
. e
9272 9281 0 0 0 5 6 0
LPI4 R C iga35iza25 2 i2 i1 i2 i2 2
e -
LPI5 e 3027 13030 0 4 6 0 0 1
LPI6 Pt - 20550121455 4 3 {1 o0 |1 i 2
20145 . e e I
g5t o i -
LPIT #-mlif?ﬂ’nﬁ‘/ﬁﬂ R e 135911135041 3 o 2 i3 |1 |4
HERL S ’ =
- §‘1’—§:EI*§:*E.%H;§ meen | !
EUM g} 18678110450 1 4 {0 0 |3 |2

K BEHE 7 2 ¥ = L] hl:l EATSER Fbnik

B 4-5-15 B IR BARIR B RBABTRER (L1 G6 &bl ) FIG. 4-5-15 Docking status of each major hub port
before and after restructuring of alliance (using G6 as an
example)

Institute of Transportation, MOTC |

81

(@)
I
N

il
x
7t
&




82 |

Introduction of Key Research

AZRERTERRIBDY Lﬁuiuﬁzﬁﬁ
AT AP 103 FFRERFEMETT T BB 20
iéﬂ)i 2 FRREIRERIT TF - &K (104) Er“

EETHENED TSR EREEENE
%u MRBRCERE , —BTERE  ZEHL
Web-based % RETERENEER » B{E
BHEINEE  WETERNZERH ~ BRLDT

R EFMEMABERERNKISHLEES
5 146 BRI SE KRR 17 ERMEZIE
K&t~ EEMMAER > ZANEEHFRTD
BHUEAMERET R BEAREASE N
WEMEREEENAREMIBEIRNES (M
B 4-5-16 ~ 4-5-17) o [RFALIZERFH » AIFE
5 IATA MarketlS B2 #kE#5 (TPE) ~ 1Z)1[#4
1 (ICN) ~ JRIZHI IS (LAX) ~ ARA0H Bl s
(JFK) ~ REEF#68 (EWR) ~ AR TIBHIS (IAH)
FEREMIS (IAD) ~ JRTIB#IS (BOS) ~ AIHT#E

105 FRBELEB I T ER

To understand the international air shipping
development trend in order to facilitate the
analysis on the air shipping policy, the institute
has continuously conducted the development of
“international air shipping database” since 2014 and
has continued the expansion work. The project of
this year (2015) is to perform user interface update
and strengthen the database function with a Web-
based system for the “airport facility and operation
database” and "“passenger departure and arrival
database” in the database as well as performing the
update, expansion and analysis of the data.

The airport part of the data updated and expanded
in this project mainly includes the basic facilities,
transportation capacity and flight network data
of 146 international airports and 17 civil aviation
airports in our nation; the system interface update
part is to use the word map for the background in
order to allow the system to be of greater readability
and to assist users in associating the data content
and the geographic images (as shown in FIGs 4-5-
16 and 4-5-17). For the passenger departure and
arrival data part, the IATA MarketlS is purchased,
which includes all of the arrival and departure
passenger departure and arrival data for 10 airports
of Taoyuan Airport (TPE), Incheon Airport (ICN), Los



Angeles Airport (LAX), New York Kennedy Airport
(JFK), Newark Airport (EWR), Huston Airport (IAH),
Washington Airport (IAD), Boston Airport (BOS), Las
Vegas Airport (LAS), Vancouver Airport (YVR) etc.,
and the analysis is summarized as follows:

1. The total number of people in Mainland China

INETH#IS (LAS) ~ BT ZE#ES (YVR) & 10 B
BB ~ HIBIRERLIZER - MTEEEANT -
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AEANE 187.6 EAX » B\ KRKEBER
B APE 2 ik Z A 190.2 B AKX (4018 4-5-
18) o B KEERFRILE N\ REEZHES
B IREEBLEBERIE D B AT BHIS
2114635 R a B35 (208 4-5-19) -

2. B~ JRP9 ~ e E % 10 B 2014 FiEhdt
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R (ZN1El 4-5-20) - HAREE ~ BPT ~ Ko
Bt 10 B RIEENRFEEHIZHE > IRE
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AR e
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BAE 15 @ REABZEBRNSE2EIN
BeARL L shkEMEER 12 BRERMET
E20EAN BEEREIKEZ 93% A4 -

arriving at 8 major airports in North America in
2014 was approximately 1.876 million passengers,
and the number of passengers flying from the
8 major airports to Mainland China was 1.902
million passengers (as shown in FIG. 4-5-18).
Wherein, the passengers traveling between
Mainland China and the 8 major airports in North
America mainly transferred via the airports of
Hong Kong Airport, Incheon Airport and Narita
Airport (as shown in FIG. 4-5-19).

. The number of people traveling from Hong Kong,

Macau and the 10 countries of the Association of
Southeast Asian Nations to the 8 major airports
in North America in 2014 was approximately 1.78
million passengers, and the passengers returning
westward from the 8 major airports was 1.851
million passengers (as shown in 4-5-20). Wherein,
the passengers traveling between Hong Kong,
Macau, the 10 countries of the Association of
Southeast Asian Nations and the 8 major airports
in North America mainly transferred via the airport
(as s hown in FIG. 4-5-21) of Taoyuan
Airport with the greatest number of passengers,
serving the number of transfer passengers of
nearly 400 thousand passengers in total; the next
most popular airport for transfer was the Incheon
Airport with the number of two-way passengers
reaching 354 thousand passengers in total, and
the Tokyo Narita Airport in Japan and the Hong
Kong Airport were ranked 3’ and 4t with the two-
way total number of passengers both exceeding
280 thousand passengers.

. The top three main countries and regions of

passengers departing from and arriving at the
Taoyuan Airport are Mainland China, Japan and
Hong Kong (as shown in FIGs 4-5-22 and 4-5-
23). A basic comparison on the departure and
arrival passengers at the Taoyuan Airport and
the Incheon Airport is as shown in Table 4-5-4;
from the distinction of the markets between the
countries and regions, the Incheon Airport has
flights to and from approximately 15 countries and
regions with the number of passengers exceeding
200 thousand, and the subtotal of passengers of
such flights accounts for approximately more than
85% of the overall total number of passengers;
whereas although the Taoyuan Airport has flights
to and from only 12 countries and regions with
number of passengers reaching 200 thousand
passengers, the subtotal of passengers accounts
for approximately 93% of the overall total number
of passengers.
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FIG. 4-5-20 Total number of passengers traveling between
China and eight major international airports in North
America
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Table 4-5-4 Basic comparison between departure and arrival passengers of Taoyuan and Incheon Airport

HEHS =)11¥35
Taoyuan Airport Incheon Airport
L% N HiE N1
Departure Arrival Departure Arrival
RSN H 2 i B R
168 166 192 192
Number of arrival or departure countries
A H B o IS L
1141 1126 1440 1459
Number of arrival or departure airports
REAE
15,828,571 15,781,216 19,189,067 19,170,840
Number of passengers
IREE 20 B BIZRH (ARNE2EEDLL)
Number of countries with passengers reaching 200 12 12 16 15
thousands (93.4%) (93.5%) (87.4%) (85.8%)
(percentage of subtotal over overall total passengers)
IREIE 10 B2 HIZH (RNE2ER )
32 32 51 52
Number of airports with passengers reaching 100 thousands
u I T PRRSET g ! (76.4%) (76.8%) (76.4%) (76.5%)
(percentage of subtotal over overall total passengers)
REEIRE 2 5
90.8% 91.0% 88.4% 88.3%
Raito of passengers using direct flights
PREEIRE 2 AZ (Hh) 1,451,446 1,415,663 2,219,597 2,242,450
Number of passengers using transfer flights (ratio) (9-2%) (9.0%) (11.6%) (11.7%)

BERAIR © MarketlS » KREFFLEIE -

Data source: MarketlS, organized by the institute.
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The MOTC applies the Intelligent Transportation
System (ITS) technology to actively promoting the
Advanced Public Transportation System (APTS),
and its functions not only include passenger bus
dynamic information, estimate vehicle stop arrival
time but also allow the passenger bus operators to
adjust the operation adjustment performance by
tracking the vehicle dynamic information. However,
the massive bus traveling data collected by the
aforementioned APTS center is mostly used in the
aforementioned applications only, and further data
mining and analysis on data are rarely performed.
In recent years, as the Big Data analysis technique
becomes more mature, this research is able to use
big data of each items recorded in the APTS center
database to combine with the data of the operation
routes, timetables, weather etc. of the passenger
bus operators in order to perform visualization
analysis. With the Big Data analysis tool, we have
developed a bus dynamic information system data
visualization analysis program, which is able to assist
the highway authority and passenger bus operators
to perform public transportation supervision
management more effectively in the future.

This research is mainly directed to the annual (2014-
05-01~2015-04-30) bus dynamic information system
database of Taichung city, including the bus dynamic
fixed point data, passenger bus operator timetables
along with the operator self-management data and
weather history relevant data. With The application
of the Big Data technology, visualization analysis is
conducted on the following contents:

(1) Traveling time analysis: Using the operation
routes as the unit, cross analysis is conducted on
relevant index of the traveling time etc. of each
route and each influence factors.

(2) Timetable analysis: The timetable analysis
emphasizes the relationship between vehicles,
and typically, the following subjects are
considered: conducting dimensional analysis on
the total number of buses (including average
bus gap), bus gap variation (difference between
peak and off-time time), consecutive buses
(involving multiple buses passing by, passing by
in pairs) based on the route, time period, space
(bus stop) etc.

(3) Driver risk analysis: Visually presenting the
geographic space of high speed and high
turning speed driving.
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The purpose of the existence of the bus
transportation system is to transport passengers
from A stop to B stop. In addition to the most basic
demand for safety, the traveling time represents
the transportation efficiency and is the subject most
concerned by the authority and the public in society.
With the bus stop passing time and the time period
as well as the weather condition multi-dimension
comparison control panel in this research, it is able
to analyze the comparisons among the routes
selected by the user in terms of the average bus
stop passing time based on each bus stop/each
time period/sunny and raining day. Such mining
method can be promptly presented visually and
can be used to compare whether there is difference
between different factors (dimensions) in order to
assist the user in determining the mining direction
among various data.

FIG. 4-5-24 Multi-dimension comparison chart for passenger bus stop passing time and time period and weather

condition
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From the timetable, the relationship between
vehicles can be understood; through the timetable
consecutive bus/bus passing type control panel
in this research, it is able to provide assistance to
the public transportation authority in studying the
following subjects: total number of buses (including
average bus gap), bus gap variation (difference
between peak and off-peak periods), consecutive
buses (including multiple buses passing by, passing
by in pairs) etc. in order to analyze the consecutive
bus type based on the dimensions of route, time
period, space (bus stop) etc.
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FIG.4-5-25 Visual presentation graph of passenger bus
timetable consecutive bus/bus passing type.

Safety is the most important basic criteria for
public transportation system, and the safety of bus
transportation system is far higher than private
transportation tools. However, based on the principle
of “excel for perfection”, this research also utilizes
the Big Data to perform analysis on already known
or potential driving risks in light of increasing the
safety of bus transportation system. The dangerous
driving concerned includes: (1) Road rage, (2)
frequent passing (3) sudden acceleration (4) sudden
speed reduction. After filtering, format converting
and directory compressing the original Big Data in
this research, the file is presented in an appropriate
visualization such that further control panel can be
utilized to perform abnormality comparison between
the bus dynamic information system and the digital
driving recorder and comparison between different
vehicle driving behavior difference.



x| 2R
5 6

2000 T
1800
1600 T
1400 T
1200 T
1000 T
800
600
400
200 +
0 _

ER | FIR|FR|ER &

7,819 10 11

i | KA | K

B bt

i
D
=

FiR| Rk KR FiR Fik | KR R | KRk KR | Goback
1213141516 171819 | 20|21 | 22| 23 Hour

4-5-26 FIZEW DM (KEABE)

ERAR ()
=g

sy

s
Bk
Filth

g

— it

A0

RN (H75 )
it

SREH
HRED (ZRH#)
ma
U

B EHHEAR
EHAR (Jb5)
FES
EREN
FERE

a7

SR
FU—FEED
BREAR
=5
LY
RIS
BENIE
HRE

BT K
R

sz
IEEREO
ERC
D
e
waRE

FR

RHE
BEEH
Pl
2ERER
i

0

FIG. 4-5-26 Passenger bus consecutive bus distribution
analysis (based on time)
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analysis (based on space)
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4-5-28 BEGREMZTEIMHRELC LR REE FIG. 4-5-28 lllustration of dangerous frequent passing
space distribution visualization presentation

B 4-5-29 HBiREhENTCEAMFREER~EE FIG. 4-5-29 lllustration of road rage driving space
distribution visualization presentation
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Relevant dynamic and static Big Data collected
by the traffic authority from all units in the future
has its own format and characteristics. In order to
establish the program for data visualization analysis
via the mining, comparison and analysis of the data,
it is suggested that it can be performed based
the three-layer structure: Data Layer, Application
Layer and Big Data Visualization Analytics. With the
experience gained from the execution of this project,
collection of all relevant data including the bus
dynamic information system, establishment of Big
Data database and the with the use of appropriate
data mining analysis method, analysis can be
performed on the data collected in order to discuss
on how to assist the operators to perform effective
operation management and to further increase
the service standard of public transportation. For
the government officials, it can also be used for
discussion on how to utilize such data in order to
analysis the supply and demand status of the current
public transportation such that it can be used as a
basis for the overall public transportation planning.
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Bridges are important traffic construction facilities
for communicating two shores of rivers in the region
of Taiwan. However, Taiwan is a nation with a great
number of earthquakes, and frequent typhoons
and heavy rainfall every year tend to cause violent
disturbance of the river water to scour the foundation
river beds at the bridge piers and abutments such
that once there is large scale of natural calamity,
there is a great chance of bridge collapsing or
breakage and is likely to cause injuries. There is
an immediate need to conduct full inspections on
the currently existing bridges. Accordingly, in the
past researches, the “Bridge Access Inspection
Analysis Model” has been developed, which
utilizes the ground vibration analysis and performs
earthquake simulation to obtain the ground surface
acceleration distribution conditions of all areas of
Taiwan, followed by diagnosing and estimating the
damage probability under the current status of the
bridge. This project further expands the “Bridge
Seismic Pushover Analysis Model” to analyze the
quantity of the pushover cases and also expands
the “Avrtificial Intelligent Seismic Capacity Inference
Model” to update the inference model in order to
incase the accuracy of prediction. Furthermore, to
increase the applicability of the “Movable Vibration
Inspection Model”, further research and verification
are conducted for the bridge pier frequency
variation rate before and after disaster determined
based on the open for access after disaster. Finally,
the bridge earthquake disaster prevention decision
supportive webpages, bridge data automatic
update mechanism, disaster prevention map
and bridge disaster status report system of the
expanded disaster prevention countermeasure are
utilized in order to satisfy the application needs of
the bridge management unit in disaster prevention
countermeasure practice.
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The work outcomes of the research in this year have
completed (1) suggestion on using the “moveable

|u

vibration inspection model” applicable to the
region of Taiwan, installing the instrument device
onto a vehicle with mobility to conduct researches
on the bridge pier frequency variation rates before
and after floods (as shown in FIG. 4-6-1 showing
an illustration of determining the bridge damage
threshold frequency) in order to be used as a basis
for determining the bridge health. The actual
measurements was conducted on 2 bridge targets,
and a total of 6 measurement tests were performed
on the Lanyang Bridge and the Jiudongao Bridge,
and the test result suggested that the placing
the instrument at the bridge surface would yield
a more optimal result. (2) For the expansion
pushover analysis bridge case, pushover analysis
were conducted on 3 bridges, during the process
of analysis, the influence of different reinforced bar
cross section corrosion levels on the bridge safety
was considered, and 15 new bridge cases on the
pushover analysis were added (as shown in FIG. 4-6-
2, the bridge seismic ability under different levels
of reinforced bar degradation), and the artificial
intelligent inference case database is expanded
in order to increase the predication accuracy. (3)
Bridge disaster status report system as developed in
order to facilitate the feedback of the disaster status
during the helicopter reconnaissance (as shown in
FIG. 4-6-3, the bridge onsite disaster status system).

The outcomes of this research can be provided to
the bridge management units to evaluate the bridge
seismic damage potentials prior to disasters and
to perform repair and reinforcement accordingly. In
practice, the moveable vibration inspection can be
utilized after disasters in order to evaluate whether
the bridge can be opened for access.
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The disaster caused by a tsunami is different from
other natural disasters due to the reason that a
tsunami is driven by entire water mass and the
wavelength is exceptionally long; as a result, it is
able to carry the water mass to cause flooding in
a great range. With the example of the South Asia
tsunami at Sri Lanka in 2004, it caused the flooding
of the length of approximately 2.5km. The Samoa
tsunami also had such occurrence. The subsequent
health, psychological and reconstruction problems
associated to the disasters are also challenging
issues to be overcome. The next is the speed of the
tsunami wave. In the tsunami event occurred in the
east coast of Japan on March 11, 2011, as the actual
onsite status and the subsequent investigation
report both indicated that despite the tsunami wave
had caused flooding, the remaining speed of the
wave was still sufficient to destroy currently existing
buildings at that time. In this research, presentation
is made in combination with the visualized
Inundation Map and integration with map of the
geographic information system in order to establish
a visualization operational interface of Google Earth
geographic information system map for assisting
the authorities to instantly understand the disaster
status inside the harbor and to significantly reduce
the threats of the disaster. During the time when the
earthquake scale is larger, it is able to actively send
out relevant early-warning information to particular
personnel in the Taiwan Ports Corporation.

-
i

3

-

Since this system utilizes the numerical schemes
and database computation and establishment
completed in advance, it is able to perform
computations and graph outputs with the input
of the earthquake parameters such that the
equipment level of a personal computer is sufficient
to complete the computation operation for
one single port within 20 seconds. Wherein, the
hydrographic features mainly uses the water depth
data (TaiDBMVé) with the grid gap of 500m of the
Maritime Science Center, and the water depth of
the port area also uses the boat measurement data
provided by the Harbor and Maritime Technology
Center for correction. The land topography data
uses the DSM numerical geographic data of

Institute of Transportation, MOTC | 101



Introduction of Key Research

102 | 105 FABIBERFTTATA R

FEMEERN  REBERNEERZHER
FIRGERER - SRS, &R 2 RN
b B ATt 5m X 5m 2 DEM £
BEMFEER MRV ERKE
B LREXFMBEEYHE —BMEZ
A& 150 - E 1 DSM (Digital Surface
Model) BIfEHI2HE EFFE Y - B
SANLBEMNBEARARTMIALIENE
ZH S 2 - DEM(Digital Elevation
Model) KHAEEHEA THELER
FRaRRLIEEIRBHRSE

BEERCE—REXKINEE
ERMERENEE W ETOKASE
FEILHE P ET & 2R AR ERHE N R IR
HIt L &R (2118 4-6-4) @ W EEHE L
BRI IR E R KEAE -
#IP E T RA (GIS) IS (40[E 4-6-
5 kaBEEE  KEBEEREE
DEMNINEE UER—BTYAMNARE
1R (20[E 4-6-6) - FIIBERARLLF L
H Y Google Earth Sz H B &7 » R#k
FRE T EEN AR ETESERERR
§2 > R RREEREE K BN
ERleRE » HRRKzLEREIhaE A&
BB KB E B Mkim s ERE
METTE » FItEHRRRAAT T8
tHl Google Earth B & # /2 2 kmz 1 -



-unikIJIHIIJﬂIIlIJIIIlJEHUI!IJ_IUI!” g

5mx5m provided by with the concerns on the DSM
numerical geographic data that the containers in
port area are prone to be erroneously identified
as buildings, the DEM numerical geographic data
of 5mx5m provided by the Department of Land
Administration of MOI is further used as the land
topography geographic data in order to conduct
simulation based on the geographic data without
buildings and to represent the worst case scenario
where all buildings have been wiped out completely.
Wherein, the DSM (Digital Surface Model) refers to
all of the surface objects on the surface, including
artificial structure or natural forest or artificial plants
covering the ground elevation. The DEM (Digital
Elevation Model) uses the massive automatic and
artificial plant growing leaching process in order to
obtain the original surface elevation.

The height of the water level of each grid after the
simulation has been created for the range of the
flood and for displaying the height of the water
level. By stacking such water level data calculated
onto the original geographic data (as shown in FIG.

4-6-4), and converting the longitude and latitude
coordinates into the geographic information
system coordinates, it can cooperate with all layers
of the geographic information system (GIS) in
combination (as shown in FIG. 4-6-5) in order to
create a clear presentation (as shown in FIG. 4-6-
6 based on the function of each inundation map.
In each geographic information system, it is most
convenient and economic to use Google Earth,
and the system user can directly download the
application program form the website directly for
use; in addition, it can also eliminate the hassle of
establishing the basic layers and digital data. Its
powerful multi-layer function can be applied to
the establishment of disaster prevention map in
order to be used as a demonstration platform for
the inundation map; therefore, the tsunami instant
report system is able to output the kmz file for
Google Earth map terrain.
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When an earthquake occurs in the Pacific rim it is able to utilize the tsunami early-warning system (FIG. 4-6-
7) to quickly calculate the tsunami wave height of the sea outside the port along with the corresponding
Google Earth inundation map as countermeasure reference. In this example, it is assumed that the scenario
where an earthquake of the seismic scale of 8.0 occurs at the location of 120.75 degrees of east longitude and
20.96 degrees of north latitude at the north section of the Manila Trench, and tsunami waves of the height of
approximately 1.5m is caused to occur at the sea outside the Port of Kaohsiung. From the G-R relationship
(Gutenberg and Richter 1944) obtained based on the earthquake data during 1973 and 2010 by the U.S.
Geological Survey, the re-occurrence frequency corresponds to each earthquake scale can be obtained.
The expectation number for the local earthquakes of 8.0 scale is approximately 0.04, which means that an
earthquake of the scale above 8.0 occurs once every 2500 years. FIG. 4-6-8 shows the flooding range caused
by tsunami waves of the height of 1.5m under the terrain of DSM and DEM (simulating the Gaussian waveform
incidents of Tm and 2m respectively based on the tsunami mode, followed by using the results of the two to
perform the spatial linear interpolation of the flood water level)

Institute of Transportation, MOTC |

107

CH4
=
il
=
AN

A=

B



CH4 BEMENAE
Introduction of Key Research

4 EEFETEEEEERS — 4
ElsfEsf SHET SHREhES mLESE BEESE u
bl T
SMW
A B B
BREE 12075 E 7
ERggE | o006 E
21.33
wE 15 LB
: :';;'20.95
strike | _1p &
dip 40 20.6
. 100 120 140 160 180-160-140-120-100 -80
slip g0 20.23 s pe
ﬁﬁ | 12056 121.03 121.5
EFEHE SKTEATm SRR EEYE5.5km
TR RE B RS 0000/ 1NE26 43
3 v : A (m) 1.5727
hrBhEIE
oRmiEE OZdE U
b
OZFE OXEE o
O3 OFE®E
B =1 L i L 1 | L
O EEP% O {bgﬁ 00:30 01:00 01:30 02:00 02:30 03:00

IEFE 0.267 ~ 3.27 /i
4-6-7 BWTAFHALNE

FIG. 4-6-7 Tsunami early-warning system interface

108 | 105 FABIBERFTTATA R



(=12

* EmEEE

L/ B 0.1m

# 55 05m

@ @is1m
#2H8 2m

P e oam

Googleearth

CH4
=
il
=
AN

J1

B

=112
 EmEEE
L' 8% 0.1m
# i5E05m
& H# 1m
18 2m
[

Googleearth

4-6-8 =1 DSM ]2 ( _£fE )DEM 2 ( T8 ) RERE 2 S E
FIG. 4-6-8 Partial flooding ranges of DSM terrain (drawing on the above)
and DEM terrain (drawing on the below) of the port of Kaohsiung

Institute of Transportation, MOTC | 109



HEBEEHER

Implementation and Application Achievements

= EEHES
S alEAAaRE

.........}

Implementation
and

Application
Achievements

To achieve the administrative objective of “establishing intelligent
transportation system, promoting lasting green transportation,
satisfying energy saving and carbon reduction” of the Ministry of
Transportation and Communications (MOTC)
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To achieve the administrative objective of
"establishing intelligent transportation system,
promoting lasting green transportation, satisfying
energy saving and carbon reduction” of the Ministry
of Transportation and Communications (MOTC), this
institute is dedicated to implementing technology
project research outcomes in the promotion of
the MOTC policies and cooperates with the traffic
environment of our nation in order to research and
develop relevant traffic technology software and
hardware systems, followed by transferring to all
traffic management agencies or local governments
for further implementation and application in light
of enhancing the traffic management performance
of all traffic management agencies and local
governments. The following provides a brief
introduction on relevant achievements.
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Conducting review of annual

budget for “Each mid- and long-
term subclass project in MOTC"
and review of individual project

Conducting relevant researches on “Mid- and long-
term public infrastructure development operation
evaluation in transportation department” and
cooperating with the MOTC in conducting the
2016 early stage operation review with the public
infrastructure transportation department; assisting in
the stipulation of mid- and long-term development
plan and reporting to the Yuan for approval. In
2015, this institute not only assisted the MOTC in
reviews and evaluations of relevant infrastructure
project cases, attended the county/city government
and agency traffic construction and improvement
plan review meeting and counseling meetings but
also assisted the MOTC in examining the 2014
major public infrastructure plan execution outcome
reviews and evaluations submitted by all agencies.
In addition, to cooperate with the adjustment of
the auditing operation on the mid and long term
individual plan by the National Development
Council, to assist the MOTC in auditing 5 subclasses
of highways, rails, airlines and ports etc. for
the 2017-2020 individual infrastructure project
requirements and to connect with the superordinate
traffic infrastructure policy objective and promotion
strategies etc., the “Traffic Infrastructure Department
Schema Plan (2017-2020)" was drafted completely
in October 2015, in light of effectively implementing
the super-ordinate guiding functions, assisting the
stable deployments of mid and long term traffic
individual projects and to match with the annual
budget requirement.
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Performing series of researches
on “Overall transportation
planning” and transportation
strategy ee°e°

Overall transportation planning serves as a primary
basis and blueprint for the government in stipulating
all traffic and transportation infrastructures or
policies for the future. Since 1976, this institute has
consecutively completed the overall transportation
planning for 4 sessions, in which every 10 years are
counted as 1 session. With the consideration of the
recent rapid changes of the greater environment
related to climate changes, global industrial trend,
national development, national land space structure
etc., the demands of the public on transportation
service also changes such that the traveling and
transportation characteristics associated thereto are
too different from the past. The aforementioned
changes of the development trend and
transportation demands would affect parameters in
the social and economic models, relationship among
modules and overall interpretation ability of the
model. The fifth session of the overall transportation
planning has officially started in 2014. To fully
grasp the traveling characteristics, this institute
has conducted a large scale of intercity traveling
characteristic survey nationwide (including Taiwan,
Penghu, Kinmen and Matsu) in order to understand
the intercity transportation system regular and
holiday traveling transportation characteristics in
our nation such that it can be used as a foundation
for establishing an intercity transportation demand
model satisfying the actual development in light of
predicting the demand and supply conditions of
the future transportation system more accurately. In
addition, relevant transportation system blueprint
and strategy analysis are conducted in order
to facilitate the recently proposed 5th overall
transportation planning outcome to be served
as a reference for future overall transportation
development planning and strategy stipulation.
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Stipulating “Transportation
System Capacity Analysis” manual
and analysis software as well as
promoting their applications in
our nation eee

For the aspect of the rail capacity, this institute
proposed the 1st edition of the rail capacity manual
- 2013 Taiwan Railway Capacity Manual” of our
nation in 2013 and also completed the “Analysis of
Conventional and Regional Railway Capacity and
Software Development” (CRCS) for applications in
various fields. For the aspect of the highway capacity,
this institute issued the first edition of “Taiwan
Highway Capacity Manual” in 1990 and consecutively
released the edited and revised contents in 2001
and 2011, with the latest edition of the “2011 Taiwan
Highway Capacity Manual”; in addition, the “Taiwan
Highway Capacity Analysis Software” (THCS) was
developed at the same time in light of standardizing
the transportation system capacity analysis process
and increasing the evaluation efficiency. To promote
the highway capacity research outcome, trainings
for central and local government traffic and
transportation personnel have been held annually,
which further includes professionals of consulting
firms and university undergrads and graduates of the
department or institute of traffic science in order to
enhance the transportation system analysis evaluation
ability of transportation professionals and workers. In
2015, highway capacity analysis software educational
trainings were held once for the northern region and
the southern region respectively, and a total of 47
people participated in the training.
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Conducting cycling around island
road connection network plan eee

In response to the energy saving and carbon
reduction policies, to lead the trend of green
transportation, this institute assists the “Cycling
Path Network Infrastructure Plan Supervision
Team” of the MOTC to conduct coordination and
cooperation among ministries, local governments
and the road authority agencies on interface issues,
and this institute is also responsible for matters
related to the nationwide cycling path network
overall planning, reviews and adjustments during
construction, information searches for road network
after completion and the marketing propaganda
etc. At the end of 2015, the 1st cycling path around
the island connecting the entire Taiwan — “Cycling
Route No.1” was established, and the main route is
968km and the ring branch route is approximately
235km. Riders can simply follow the particular signs
for cycling in order to circle the island once. Along
the cycling route, 122 spots have been planned
as supply stations for resting; in addition, 11 spots
have been set up as dual railway transfer stations
to facilitate riders in planning the cycling around
the island in sections according to the length of
holidays, which have received warm appraisals from
the domestic and foreign riders since the official
start of use of these facilities.
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plementation and Application Achievements

Researching and proposing
specific management measures
for traffic congestion on
National Highway No. 5 with the
application of highway capacity
researcheee

This institute is dedicated in the fundamental
researches of highway capacity, and after observing
the traffic flow characteristic of the National Highway
No. 5, this institute proposed the method of
“Installation of Bus Exclusive Lane Along with Main
Line Instrumental Control for National Highway No.
5" in September 2015, which was approved by the
Deputy Minister for implementation by the National
Freeway Bureau; in addition, after the successful
trail runs on December 20 and 27, 2015, the traffic
control measure of “Northward Bus Traveling Road
Shoulder Along with Main Line Instrumental Control
on National Highway No. 5 During Holiday Peak
Periods” was started and implemented on the first
day of 2016. During the New Year holidays, the traffic
volume both ways was approximately 70 thousand
vehicles, greater than the regular weekend holidays;
however, the traffic jam length was shorter than
the regular holidays (reduced from 8km to 7.5km),
and there was no obvious changes in the traveling
time of the small passenger vehicles; however, the
traveling time of the buses was significantly reduced
(road shoulder opened for buses for holiday was
implemented), and in comparison to the period
without such implementation, it was conservatively
estimated that the bus passenger total traveling
time saved on a daily basis exceeded the rate of
250 thousand person minutes, which significantly
increased the advantages and attraction for public
transit.
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Collaborating and consolidating
National Freeway Bureau and
local government in continuously
performing Linkou interchange
improvement ece

The Linkou area is under rapid development, and
the two sides of the interchanges belong to the New
Taipei City and Taoyuan City respectively such that
both have their own dredging methods and cannot
be integrated with ease, which causes the traffic
congestion at the nearby roads of the interchanges.
Since 2012, this institute has conducted the regional
road network traveling characteristic analysis on the
traffic congestion issue at the Linkou interchanges A
and B in order to propose an overall improvement
solution. According to the latest investigation
result, it shows that after both the New Taipei
City Government and Taoyuan City Government
implements the short-term improvement measures,
the overall road transportation efficiency is
significantly increased, and the intersection delay
converting to traveling time cost saved annually
exceeds 50 million dollars, approximately equivalent
to the construction cost of 1 U-turn lane. In 2015,
this institute also assisted the two governments of
the New Taipei City and Taoyuan City to additionally
install 2 areas of U-turn lanes and 20 areas of
main and secondary intersection regional signs to
assist the control thereof; therefore, by integrating
the road traffic control system of the region and
balancing the regional road network traffic flow,
the overall operation performances of the Linkou
interchanges are effectively increased.
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plementation and Application Achievements

Assisting implementation of
bridge safety maintenance
management ece

To implement the bridge safety management and
maintenance in order to increase the Taiwan bridge
usage safety and improve the traffic environment
safety, this institute established the first generation
of Taiwan bridge management system (TBMS)
in 2000 and provided for the use of the national
bridge management units, following which bridge
maintenance management educational training
was held annually (approximately 1,000 people
participated in the training annually) in order to
increase the personnel quality. Furthermore, the
bridge maintenance management operation
evaluation has been implemented since 2005. By
using the county/city government as an example,
the overall bridge inspection percentage increases
from 18% to 98%; through the publication of the
evaluation results, the management units are urged
to consider the bridge safety seriously in order
to perform active management. Since 2015, this
institute has already completed the development
of the second generation of bridge management
information system such that through innovative
methods of component-based and mobility-based
techniques, the goal of “by component, full record”
can be achieved in order to increase the bridge
maintenance management quality and efficiency.
For the subsequent years, the second generation of
bridge management system would be officially put
to use in practice.
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Developing “Bridge Quick-
Screening After Earthquake
Notification Module” in order to
save inspection workload eee

Approximately 38 thousand earthquakes occur
in our nation annually, and on average, a felt
earthquake of the intensity above 4 (inclusive) occurs
once every 2.13 days, which causes the workload
for special corresponding bridge inspection to be
great. This institute integrates the special inspection
operation requirements after earthquake of the
bridge management agencies cross fields along
with the grid earthquake scale information from the
Weather Bureau in order to develop the “Bridge
Quick-Screening After Earthquake Notification
Module”. By broadcasting via the information
technology and screening, the bridge management
agencies are able to reduce the determination
range for the special inspection operation after
earthquake from 98 square kilometer to 1 square
kilometer. This module was provided to service
various agencies (provided for the uses by the
National Freeway Bureau, Directorate General of
Highways, Taiwan Railways Administration and 22
county/city governments nationwide) in June 2015.
This module is able to assist bridge management
agencies to promptly screen out bridges with an
earthquake of the intensity above 4 (inclusive) such
that it is able to significantly reduce the workload of
the inspection personnel, and the annual inspection
cost saved is approximately 40 million dollars.'
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Assisting the MOTC in completing
the review and revision of

"Road Traffic Order and Traffic
Safety Improvement Solution”
announced by the Yuan ece

After the execution of the “Road Traffic Order and
Traffic Safety Improvement Solution” announced by
the Executive Yuan for years until now, a lot of issues
on the execution aspect have been found, such
as: complicated work items, loss of focus on the
key works, inadequate outcome of the execution
performance etc. This institute has assisted the
MOTC in overall review and revision such that the
12th edition (2016-2018) of the draft of “Road Traffic
Order and Traffic Safety Improvement Solution”
announced by the Yuan is proposed, in which
the “speed management, intersection stopping
and yielding, motorcycle safety” are listed as the
key tasks, and this solution has been approved
for execution under the Yuan-Tai-Jiao-Tze No.
1040064115 of the Execution Yuan on December
1, 2015.For the subsequent years, the second
generation of bridge management system would be
officially put to use in practice.

Conducting “Taiwan Region
Accident-Prone Road Section
Improvement Plan” eee

Cooperating with the “Road Traffic Order and Traffic
Safety Improvement Solution” of the Executive
Yuan in executing the Taiwan region accident-prone
road section improvement plan, providing relevant
technical analysis assistance on research and
proposal of accident-prone location improvement
plan in the meeting with all county/city road safety
union (supervision) in order to increase the road
traffic safety. At the end of 2015, the 33rd edition
of “Taiwan Region Accident-Prone Road Section
Improvement Plan” has been completed. With the
example of the execution outcome of 115 areas
of the 2012 (30rd edition) planned improvement
location, the number of accidents reduced from
before the improvement (2011) to after the
improvement (2014) by 36%, number of deaths
reduced by 71%, number of injuries reduced by
41%, which demonstrates excellent results.



BN B ERHHIE " B ZBER
BARE 1 BEORMIFE oo

RIBEI B B B a Bl #EED 2011-2020 FRE
BL2T8+4 WRERANERIBLE
W THRERRBRENRE ) BERAR  Be

F2EELHARRMITE ) 515 © T EDRE
FRZEMEE  MASE 12 HlkE T EERE
LTRHEGBRFLCES R, PRIT WHEAL
2EABECEY R EEERETERIER
BENR2ER  BIRSEPIERLFERT

Assisting MOTC in conducting
policy research on “Motorcycle
Traffic Policy Proposal” eece

The MOTC promotes the years of 2011-2020 as
the road safety in action for 10 years according to
the United Nation to improve the domestic road
traffic safety, conducting the policy researches of
“"Motorcycle Traffic Policy Proposal”, cooperating
with the project of “National Road Safety Rooting
and Strengthening Action”, in order to incorporate
the researched and stipulated implementation
essentials of the treatment solution into the 12th
session of “Road Traffic Safety and Traffic Order
Improvement Solution” announced by the Yuan
for execution. In addition, with the establishment
of the safety monitoring index, the safety
performance of all subjects can be monitored and
evaluated continuously along with supervising
each department to emphasize and continue the
execution thereof.

Institute of Transportation, MOTC |

121




CHS

HEBEEHER

Implementation and Application Achievements

2 THEIRR 2 2 B E IR E
M7 - BRERRNCLEEREE
FEELIRE | AT oo

EERBHREABEERLDEEHEZ
BiIf ARTMEERLECRREERSFTR
FIRRSE » RHFER2EEREB[ESES &
EERREBEARCEFERE2EEREEERF
1851 0 MWLAPTE IR MEIR I E BRG] #
BB LE M E B RS2 IR ~ XL
BFEHES REBLEIERNGEZEE
DA Z B R 22 RBIEREEIET M
RBHEE BRI/ NESEARAREEZZES
5 RENFEREEEUREFELEEE

WEZTRBLETEN -

122 |

105 FABERE B IR FTAT R

Conducting research on “Railway
Safety Risk management
Promotion Research - Safety
Management Practice and Report
for Developing Railway Safety”

In cooperation with the MOTC in improving
the objective of the railway safety management
system of our nation, this institute conducts
a series of researches on railway safety risk
management promotion etc., proposing annual
safety management report improvement template,
stipulating annual safety management report
operation guideline for railway system along with the
use of the Alishan Forest Railway Derailment Case as
an example in order to promote the standardization
of the protection operation preventing derailment
accidents, to review documentation and procedures,
to propose suggestions on preventing the hazard
of train derailment and to suggest the revision
direction of legal regulations related to railway
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safety. The MOTC railway operation monitoring
team plans to request the railway operation unit to
improve the integrity and enrichment of the annual
safety management report based on referencing to
the suggestion matters reported by this institute.

Assisting the MOTC in promoting
“"Highway Public Transportation
Improvement Plan (2013~2016)"

To continue the promotion outcome of the
“"Highway Public Transportation Development
Plan 2000~2012", the MOTC acts according to the
approval of the Executive Yuan to continue the
promotion on the “Highway Public Transportation
Development Plan 2013~2016" for a period of
4 years. For this year (2015), the annual budget
amount is 4,722,083,000 dollars, and the actual
approved amount is 4,606,730,117 dollars. The
Directorate General of Highways is responsible for
the budget stipulation and execution of this project,
and this institute cooperates with the MOTC in
continuously supervising and assisting all counties
and cities in the promotion of this project in order
to enhance the service quality and energy of public
transportation in all areas nationwide.

Since the start of the two sessions of the highway
public transportation project in 2000 (2000-2012,
2013-2016), the average annual investment spent
is approximately 4 billion dollars annually, and the
its results are profound (such as the increase of the
bus carrying capacity by 20%, the reduction of the
carbon exhaust amount by the public transportation
is equivalent to the carbon absorption amount
653 times greater than Da-An Forest Park). To
continue the promotion of the public transportation
development, this institute has already stipulated
the 3rd session of project (“Highway Public
Transportation Diversity Improvement Project
(2017~2020)") according to the MOTC instruction
such that with the planning is conducted according
to the method of proposals, more diverse units
and content, the concept of more flexibility in
the budget utilization in order to overcome the
issues encountered during the past execution and,
therefore, it is able to cope with the requirements
for future development of the industries.
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Conducting “Transportation
Logistics Management
System Overall Research and
Development” eee

With the transportation logistics as the main
research target, the transportation logistics
development policy of the MOTC is re-examined
in order to cope with the dynamic adjustment
of the logistics industry development policy in
our nation and the trend of the global logistics
development. In 2015, to cooperate with the
promotion of the “International Logistics Service
Business Development Action Project” of the
Executive Yuan, this institute conducted the
"Research on Transportation Logistic Supply Chain
Recovery Ability”, and the primary objective of
this research was to auditing the weakness of the
aerial and Maritime port fundamental facilities for
the international transportation logistics in our
nation such that the international transportation
logistics supply chain risk between our nation
and the five major export countries (Mainland
China, Singapore, the U.S. Japan and Korea) are
analyzed and evaluated along with the proposal on
countermeasure strategies for each international
Maritime and aerial transportation risk factor in
order to provide such analysis and evaluation to
Department of Aviation and Navigation, Maritime
and Port Bureau, Civil Aeronautics Administration of
the MOTC, Taiwan International Ports Corporation
Ltd., Taoyuan International Airport Corporation and
relevant transportation logistics association etc., for
their utilizations such that they can be served as a
basis for strengthening the transportation logistics
development and administration of our nation.

Conducting “Advanced Public
Transportation System Overall
Research and Development” eece

The energy saving and carbon reduction as well as
the development of public transportation system
have gained significant attention globally. To
increase the public transportation market share
in our nation and to sooth the use of personal
transportation means, it is essential to introduce
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green transportation tools of low pollution and
energy saving and to utilize systematic analysis
method to increase the service performance of the
rail transportation system in order to complete the
public transportation system. In 2015, 2 researches
of "Integration and Promotional Utilization of Public
Transportation Gap Scanning Decision Supportive
System” and “Railway Transportation System
Operation Integration Platform Establishment and
Application Project” were conducted, wherein the
"Integration and Promotional Utilization of Public
Transportation Gap Scanning Decision Supportive
System” is to integrate the previous "Advanced
Public Transportation System Integration Database
Value-Added Application System” and the "Public
Transportation System Regional Development
Index Evaluation System” developed by this
instituted into the common platform in order to
increase the convenience and functionality of the
use of the system. This system is able to generate
an evaluation index value based on the public
transportation development status in each region
in order to screen out the transportation nodes
inconvenient to taking buses as the key targets
for improvement; in addition, this system can also
analyze the solution planned by the traffic authority
agency in order determine whether the solution is
of significant improvement outcome. In 2015, this
institute assisted and guided 14 counties and cities
in using this system, and the survey shows that all of
the interviewees are of the opinion that this system
is of great assistance to the future planning of bus
route network service. Furthermore, the “Railway
Transportation System Operation Integration
Platform Establishment and Application Project” is a
continuation of the research outcome of the project
of "Railway Transportation System Operation
Statistics Data and Performance Evaluation Index
Integration Plan” in order to physically establish
an association type of railway transportation
information platform with data fusion ability. This
platform has been established with more than
30 data associations and is able to provide 63
types of data searches. At the current stage, this
platform is opened mainly for the use by the railway
agencies and the government agencies; in the
future, it would be interfaced with the strengthened
data automation and fusion with other social and
economic data in order to create greater data value-
added application values and to further achieve the
function of supporting decisions.
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plementation and Application Achievements

"E-Traffic Service” Integrated
Website System Operation and
Expansion Service ¢¢e

This project continues to integrate the national and
county freeways, city area road conditions and land/
Maritime/aerial public transportation passenger
information and also provides open data for the
external users to perform value-added applications.
Currently, there have been approximately 300 value-
added application units (wherein the government
agency accounts for approximately 25%, academic
application accounts for approximately 10% and civil
enterprise accounts for approximately 65% of these
units) provide various traffic information services,
such as vehicle navigation and public transportation
schedule planning search services etc. The keys to
the subsequent tasks would not only continuously
provide the real-time traffic information but also
perform the stipulation of the standard formats for
road incidents and the notification relief mechanism
as well as assisting the MOTC in planning the next
stage of domestic traffic information service strategy.
Moreover, to cope with the diverse information
service demands by the traffic transportation
and passengers, further collection, organization,
publication and value-added opening of municipal
traffic incidence would be combine with the local
government administrative process in order to
establish a complete information integration
platform and operation mechanism.
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Promoting “Introduction of
Intelligent Transportation System
to Tourism Recreation Area
Project - i3 Travel in love of
traveling” eee

This project is based on the concepts of “low carbon
tourism” and “intelligent transportation” along
with innovative ideas in order to provide intelligent
information service such that based on the service
integration concept of 13Travel, the Sun Moon
Lake National Landscape Area is transformed into
the “first low-carbon traveling intelligent tourism
national landscape area in our nation”. In 2014, this
project has integrated the low-carbon transportation
system (electric round-the-lake bus, electric cars,
bicycles, cable carts and electric boats) and the
local promising business operators in promoting
the Sun Moon Lake low-carbon tourism electronic
traveling package innovative service. By combining
the powers of the public departments of the Sun
Moon Lake national landscape area administrative
office, Easy Card Corporation, Industrial Technology
Research Institute and Cinjging Travel Agency and
the civil organizations, convenient tourism and
shopping environment is established in the area in
order to allow the tourists to simply use one card to
enjoy the delicate and customized traveling services
created for Sun Moon Lake. Such low-carbon
traveling and intelligent consumption tourism
service environment commonly established is
expected to drive the sales of the packages for 200
million dollars; in addition, it is estimated that it is
able to effectively reduce the private transportation
means to 18% and a significant reduction of carbon
emission by more than 50%, which is able to provide
a completely new traveling service model for the
domestic tourism industry. It also received the
golden award for the “2015 APEC Energy Smart
Community Initiatives (ESCI) Best Case Evaluation
Event - Intelligent Main Transportation”. Since the
information amount and the concepts provided
by this case are complete, it can be provided to
the APEC members as a reference; in addition,
personnel have been assigned to travel to Hawaii to
attend the award ceremony for receiving the award
and to share case experience.
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Conducting “Intellectual
Property Research and
Knowledge Sharing for
Innovative Traffic Technology
Research Outcome” ece

This case is to perform patentability analysis and
licensing application promotion on the innovative
research outcomes of the technology projects of
this institute, in which the R.O.C. Invention patent
application for “a processing method for continuous
images” has been completed and the R.O.C. Utility
Model Patent for “Regional Public Transportation
Service Environment Evaluation System and
Method” has been obtained, and the free licensing
of “Advanced Public Transportation System
Integration Database Value-Added Application
System” of this institute to 7 domestic traffic units
of county and city governments for their uses.
Furthermore, this case also completes the setup
of the "Traffic Technology and Knowledge Sharing
Service” website in order to provide the knowledge
sharing services on the research outcomes, journals
and theses and the current important traffic
technology international references and patent
documentation in light of promoting the technical
exchange on traffic transportation technology
researches in our nation; moreover, it can also
prevent repetitive investments of relevant research
and development resources and energies into
technologies already protected by the intellectual
property right and to prevent wastes of research
costs and research manpower.publication and
value-added opening of municipal traffic incidence
would be combine with the local government
administrative process in order to establish a
complete information integration platform and
operation mechanism.
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Advanced Traffic Management
and Road Integration Technology
Innovative Application eee

In view of the international development of the
intelligent transportation system on the internet
of vehicles and road integration as well as the
benefits of transportation safety, efficiency and
sustainability, since the year of 2015, this institute
combines the DSRC intelligent onboard vehicle
research outcome of the Ministry of Economic
Affairs in order to perform actual implementation on
introduction into the traffic safety and information
service application. At the early stage (2015), the
intelligent transportation system road integration
application model review and the early stage
evaluation were completed, and the technology
of 5.9 GHz dedicated short range communication
(DSRC) was introduced into the Provisional
Highway No. 62 of Keelung City connecting to
the 4 consecutive intersections of Jijin 2nd Road
in order to construct an experimental field such
that the roadside equipment installed in erecting
on the road and the vehicle onboard equipment
installed on the testing car can be used for testing.
The test content includes: providing warnings

for dangerous road sections, speed reduction/
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mplementation and Application Achievements

construction zones, curves, weather, intersection
pedestrian crossing etc., as well as warning
indications of road signs etc. along with the use of
the updated and delicate traffic flow information
collected in order to develop a more reliable traffic
information service. At the later stage, the early
stage research outcomes would be continued and
incorporated into the high-speed expressway and
road integration operation test, reviews on road
integration with energy saving driving etc. as well
as establishing the themes on road integration
application laboratories etc. It is expected that the
DSRC vehicle onboard and roadside equipment
research outcomes of our nation can be applied in
studying of the advanced traffic management and
vehicle onboard information innovative integration
model on the application demand models of “traffic
safety”, “traffic management”, “traffic information
service” and “energy saving and carbon reduction
aspects” etc.; furthermore, fields for verification can
be further planned in order to study the technology
and market feasibility. With the international
participation and the relevant standards of the
international intelligent transportation system in
our nation, it would facilitate the construction and
development of the vehicle onboard industry chain
in our nation while at the same time, the information
communication advantages of our nation can be
utilized, to drive the trend of the intelligent traffic
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and to develop diverse vehicle onboard equipment
value-added services.

Conducting Reviews and Tracking
on “Environmental Impact
Evaluation - Traffic Impact
Evaluation Project” eece

This institute continues to cooperate with the
MOTC in conducting agencies of the ministry in
the reviews and tracking matters related to the
environmental impacts evaluation associated with
the development projects and to cooperate with the
traffic impact evaluations of various development
projects reviewed by the Environmental Protection
Administration of the Executive Yuan. Until the
end of December, 2015, number of the meetings
attended and the cases reviewed has reached 228
cases.

Cooperating with the Ministry
of the Interior in conducting
review on “Municipal Project and
Regional Project” eece

This institute continues to cooperate with the
matters related to the reviews on the municipal
projects and regional projects conducted by the
Ministry of the Interior for its agencies and all
counties/cities. In 2015, this institute participated in
the municipal project committee of the Ministry of
the Interior in reviewing the major transformation
cases of the land development at the surrounding
along route of the station area of the Taoyuan
Airport MRT, and until the end of December,
this institute had participated 140 meetings and
reviewed 278 cases [the front paragraph content
shall request the transportation planning team to
update]. In addition, this institute cooperates with
the regional planning committee of the Ministry
of the Interior in the revision of the "Regional
Department Plan” in the “National Regional Plan”,
proposing the "Regional Transportation System
plan” and participating in the review of the relevant
development projects. Until the end of December,
the number of meetings participated is 45 and the
number of cases reviewed has reached 19 cases.
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Conducting stipulation of
“Transportation Department Energy
Saving and Carbon Reduction

Policy and Promotion Strategy” and
research related to policy evaluation
decision supportive system eee

In cooperation with the “Green Energy Low Carbon
Promotion Committee” established by the Executive
Yuan and according to the instruction of the MOTC,
this institute is responsible for the internal operation
of the work team of “"Green Transportation
Promotion” and has completed the collaboration of
the parts on “National Green Low Carbon Overall
Action Solution” responsible by the MOTC along
with the cooperation in the management and
examination affairs of the National Development
Council of the Executive Yuan and the MOTC
for conducting the organization and report of all
seasonal action projects and annual performance
status. Furthermore, in cooperation with the
external declaration of “National Self-Expected
Contribution” of our nation in 2015, this institute has
assisted the Transportation Planning Department
of the MOTC in the path of carbon reduction,
including the estimation on the exhaust amount
for the years of 2015~2030 and the stipulation
on the carbon reduction strategy. Moreover, this
institute has completed the development of the
“Intercity Transportation Node Carbon Reduction
Strategy Evaluation Module” in order to provide
preliminary evaluation and analysis result on the
benefits of all intercity energy saving and carbon
reduction policies subsequently promoted by the
Transportation Department such that they could be
served as a basis for the carbon reduction policy
administrative implementation by the MOTC.

Assisting the MOTC in stipulation
of traffic infrastructure climate
change adjustment strategy and
action solution eee

In corporation with the project of “Planning for
Promotion on Climate Change Adjustment Policy
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Guideline and Action Project” by the National
Development Council of the Executive Yuan,
assisting the MOTC in handling the administrative
internal operation related to the “Life Supporting
Fundamental System” adjustment field of the
hosted agency, collecting and reviewing contents
related to the climate change adjustment project
proposed by all ministry agencies and provide
specific suggestions. In addition, this institute also
conducted research related to the transportation
system climate change adjustment, completed
the railway and highway system climate change
risk evaluation and construction of risk map in
2015, stipulated railway and highway system risk
management mechanism coping with the climate
change and established “Railway and Highway
Climate Change Adjustment Information Platform”.
The research outcome can be provided for the
railway and highway authority agency as a basis for
long-term planning and stipulation on adjustment
and measures.

Conducting situation of
“Transportation Department
Sustainable Development
Policy and Promotion Strategy

According to the instructions of the “National
Council for Sustainable Development Network” of
the Executive Yuan and the MOTC, this institute
has completed preparation of the “R.O.C.
Sustainable Development Policy Guideline - Traffic
Development” and the stipulation of the action plan
along with the instruction of the Sustainable Council
in order to continuously perform the rolling revision
of the action plan and to be promoted by relevant
agencies of the ministry. In 2015, in cooperation
with the instruction of the National Council for
Sustainable Development Network of the Executive
Yuan, the sustainable development quantification
target for intermediate term (2020) and for long
term (2030) were stipulated, the chapter of “Traffic
Development” in the “Sustainable Development
Policy Guideline” was reviewed and revised along
with the cooperation in the drafting of the “2015
National Sustainable Development Annual Report”.
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Conducting “Provisional
Highway Hilly Region LED
Road Lamp Testing Project
and Cost and Effect Analysis”
Project ece

The Executive Yuan approved the "Expanded
Installation of LED Road Lamp Energy Saving
Project Plan” in December, 2011. To cooperate and
cope with the future LED road lamp replacement
project of the Ministry of Economic Affairs, the
MOTC departments must stipulate the cooperative
promotion methods and supplementary measures in
advance based on the objectives associated with the
traffic safety, energy saving and carbon reduction as
well as the maintenance costs of lighting equipment.
Accordingly, this institute has conducted a series
of cost and effect researches on the promotion of
the LED road lamp lighting in cooperation with the
MOTC departments since 2013, and this institute
has completed the 6,000-hours LED road lamp
actual test project for the Provisional Highway 3B
in 2015. The research outcome is not only provided
to the Ministry of Economic Affairs as a reference
for incorporation into the stipulation of “Highway
LED Road Lamp Standard (Draft)” but also used to
assist the domestic manufacturers in improving the
product drawbacks.

Conducting the project of
“"Highway Cargo Transport
Carbon Footprint Public

Coefficient Establishment”

To cooperate with the Environmental Protection
Administration in promoting the product carbon
footprint label, there is a need to establish
carbon footprint public coefficients for various
transportation means to allow manufacturers
in calculating the carbon footprint of products.
In 2015, for the highway cargo transportation
business operators, this institute completed the
organization carbon auditing and carbon footprint
investigation for 2 business operators, and the
investigation vehicle team reaches more than 3,300
units. The research outcome has assisted not only
the Taiwan Pelican Express Co., LTD to pass the
carbon footprint verification by the British Standard
Institution (BSI) in 2016 and to obtain the “PAS 2050
Certificate” of the international carbon footprint
standard but also the stipulation of the “Highway
Cargo Transportation Service Footprint Product
Classification Rules (Draft)”, which can be provided
as a reference for the highway cargo transportation
business operators in the application of carbon
label.
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Conducting “Mountain
Indigenous Village (District)
Traffic Improvement Project”

In 2013, for 30 mountain indigenous villages
(districts), relevant data of the population, industry
and road traffic etc., were collected in order to
review and analyze the transportation demands
for their school commute, work commute, tourism
and local industry etc. such that the data could be
used for stipulating various improvement measures
including road traffic safety improvement, road
driving vehicle type control and non-classic public
transportation development. Currently, for the roads
pending for improvement reported by all indigenous
villages (districts), the first stage of investigation
review and the second stage of budget negotiation
process have been completed, which have been
selected to be incorporated into the improvement
projects for 111 roads. In addition to the subject of
"2014 Indigenous Cultural Tribe Characteristic Road
Improvement Project” has been amended to be
handled in conjunction with the project, the total
budget of this project is approximately 336 million
dollars and has been completed in the report
of “Mountain Indigenous Village (District) Traffic
Improvement Project” at the end of 2014, which is
reported to the MOTC for transferring to relevant
units as a reference for subsequent execution of
indigenous village (district) traffic improvement in
later years. Furthermore, for the required survey
program developed to promote this project, this
institute also hosted the "Mountain Indigenous
Village (District) Road Traffic Improvement Demand
Survey Program” research outcome promotion
seminar on September 7, 2015, and the participated
parties included the unit representatives from the
Construction and Planning Agency of Ministry of
the Interior, Department of Railways and Highways
of MOTC, all county/city governments and village/
township/district offices.
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Conducting “Taoyuan
Aerotropolis External
Connection Traffic Planning”

To promote the relevant construction plans of
the Aerotropolis, the MOTC established the
"Taoyuan Aerotropolis, Core Plan Project Team —
‘Development Construction’ Division” on October
17, 2012, and under the division, the workforce team
of "External Transportation System” was formed,
which was formed by this institute summoning
relevant units together. This workforce team is
in charge of the management of 4 airport park
external connection road construction projects
of the National Highway No. 2 Dayuan branch
westward route, National Highway No. 1A,
Provisional Highway No 15 route modification,
Provisional Highway No. 4 section improvement
etc., 5 construction projects of the connecting roads
between the airport park and the Aerotropolis as
well as the “Taoyuan Aerotropolis MRT Line”. Since
the end of 2015, there have been 15 meetings for
consolidation and tracking of 108 items of important
subjects and assigned matters. In addition, this
institute also participated in 12 meetings for the
division of “development and construction” of the
MOTC and 12 meetings in the project team of the
Executive Yuan. In the future, further meetings will
be continuously summoned in order to review the
external transportation system demand and supply
as well as matters related to consolidation in order
to facilitate the promotion of the project.
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Update, Exchange and
Analysis of International Air
Transportation Database” eee

To understand the trend of theinternational air
transportation development in order to facilitate
the analysis on the aerial transportation policy,
this project collects the basic facility data,traffic
and network of 146 international airports and
17 civil airports; in addition, the international air
transportation database-lIATA MarketlS passenger
departure and arrival data has been purchased
and installed; furthermore, the Web-based system
is used for performing the user interface update,
improving the database functions and performing
the update, expansion and analysis of the data in
order to analyze the international air transportation
market important trends and to support relevant
researches of this institute on aerial transportation
policies.

Conducting “Commercial Port
Overall Development Planning
(2017~2021)" ece

Since 1995, according to the instructions of the
Executive Yuan and the MOTC, this institute has
conducted the commercial port overall planning
every 5 years in order to use such planning for future
overall development direction of the commercial
ports in our nation, stipulation of overall commercial
port development strategy and development and
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positioning of each port such that these plans
can be used as the super-ordinate plans for the
future development and construction projects of
each port; consequently, the port resources can
be utilized in a most effective way for increasing
the port international competitiveness of our
nation and serving as a basis for the stipulation of
the future development construction project of
each port. The research key points in this session
(2017~2021) include: commercial port internal and
external environments analysis after adjustment
of navigation port organizations, passenger can
cargo transportation capacity estimation, issue
encountering and developing strategies; relevant
overall planned contents have been submitted to
the MOTC and the review has been completed,
and subsequently, this institute will cooperate with
the MOTC to perform the report and approval
operation by the Yuan.

Conducting “International
Maritime Transportation
Database Update Expansion
and Data Analysis” eee

To understand the trend of the international
Maritime transportation development in order to
facilitate the analysis on the Maritime transportation
policy, this project collects the relevant Maritime
transportation data of the navigation route,
navigation operator, port and vessel for the years
of 2011~2015. In addition, with the establishment
and analysis of the database, analysis are conducted
for the Asian Pacific Region navigation route
deployment trend, navigation route deployment
trends of our nation and Asian Pacific main ports,
operational trends of our nation and main container
Maritime transportation operators of our nation,
impact of Maritime transportation operator union on
the main hub of the port of Kaohsiung in our nation
etc., in order to provide such analysis as reference
for the Maritime transportation administrative
implementation.
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Conducting research of
“Taiwan Main Port Sea

Water Long Term Ocean
Weather Monitoring and Data
Characteristic Application”

This research is to establish and maintain the long-term
ocean weather monitoring website at the sea water
adjacent to all international ports and domestic ports
of Taiwan as the key task in order to perform statistic
and characteristic analysis on the ocean weather data
obtained. The monitored data of each port is provided
as real-time information on the harbor environment
information network system and berth depth system
in order to be used as a reference for vessel navigation
and parking safety. In addition, the wave estimation
model establishment and application are conducted,
and the climate change impacts are analyzed and
reviewed in order to commonly establish a basin
safety dynamic information management system. This
research not only issues the ocean weather monitored
data annual report and journal for each port annually
but also cooperating with the demands of the various
fields of the domestic industrial/official/academic
organizations in order to provide monitored data and
research outcome for nearly 40 cases as important
reference for port and harbor, coastal construction
planning design and environment evaluation.
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Promoting and Executing
“Intelligent Navigation and
Monitoring System” eee

This research combines the currently existing
navigation technology and electronic information
communication technology in Taiwan. For the
Maritime transportation in Taiwan, a set of
integrated green navigation route planning analysis
and monitoring operational application system is
established, which can be provided as a reference
and use by the MOTC, Maritime and Port Bureau,
Coast Guard Administration, Port Administrative
Affairs branch office and civil Maritime transportation
industry etc. The user can sue the webpage as
an interface for operations, which integrates the
applications including the information of AIS
vessel real-time dynamic status, ocean weather
information, electronic sea chart, network map,
maritime safety information (navigation warning)
etc., and it also uses the parameters obtained from
the environmental information and navigation
track exploration as the basis in order to provide
the automatic detection warning functions for
strand, collision, drifting, deviation etc. Moreover,
it further uses the latest international standards
and technically developed message translation
announcement platform as an assistance in order to
develop the coastal navigation route and the green
concept of intelligent application service technology
for navigation guidance on entering and existing
ports.
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Promoting “Harbor Ocean
Weather Environment
Information Service System”

Integrating the area on-spot weather real-time
monitoring systems, value simulation forecast
system, ocean blue highway, port area earthquake
geographic information, tsunami simulation
information, port area atmospheric corrosion system
and real-time image system for all major port
areas along with the cooperation memorandum or
mutual cooperation agreement executed with the
Central Weather Bureau of MOTC, Water Resource
Agency of Ministry of Economic Affairs and all port
administrative affairs branch offices etc., in order to
create a complete ocean condition database and
information platform. In addition, the ocean weather
and land climate as well as relevant environmental
information of all port areas in Taiwan are provided
to the general public, harbor management agency,
domestic and foreign vessel operators as well as
relevant personnel for searches via the “Harbor
Environment Information Network” based on
the cooperative display method of dynamic
webpages and the handheld device APP in order
to increase the vessel navigation safety, enhance
the port operation performance and stipulation of
emergency rescue measures. In this year (2015), this
institute further integrates the Kinmen area weather
and the traffic information to develop the “Kinxia
e-show triple Links” App in order to provide more
thorough and convenient information services to
Harbor Bureau of Kinmen and passengers traveling
in/out of Kinmen.
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Conducting “Research and
Development of Wireless
Detection Network Module
for Monitoring Highway Slope
Landslide” eee

In this research, an analytical method for analyzing
the shallow layer landslide destruction possibly
occurring at the highway slope is performed,
and a wireless detection soil layer reaction
module cooperating with the analytical method
is developed in order to develop a customized
shallow layer highway slop rainfall landslide warning
system. The simple soil layer monitoring module
uses the micro-electromechanical system sensor
widely applied to consumer electronic products and
medical devices in order to customize a monitoring
module equipped with the wireless network
communication function and capable of monitoring
the surface angle of inclination, acceleration and
soil water content. In 2015, the main achievements
include: (1) Select one area as the shallow layer
destructive research testing site in order to perform
the site stratum material mechanics experiment
and to conduct traditional limit balance and hydro-
mechanical coupled value analysis. (2) Develop
simple soil layer monitoring module prototype
in order to perform module integration tests. (3)
Planning simple soil layer monitoring module layout
installation and develop data processing procedure.
The relevant research outcome can be provided to
the highway maintenance unit for use in disaster
prevention decision support.
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Conducting “Research on
Establishment of Bridge
Shock Resistance Ability and
Inspection Evaluation Analysis
Model” eee

Bridge collapse or breakage can easily cause bodily
injuries; therefore, it is essential to conduct full
inspections on all existing bridges. Based on the
past researches, this institute has already developed
"Bridge Accessibility Detection Analysis Model”
in order to estimate the damage probability of
the bridge under different earthquake scales. In
2015, this institute further expanded the quantities
of the seismic analysis case of the “Bridge Shock
Resistance Seismic Analysis Model” and expands
the case database of “Artificial Intelligent Shock
Resistance Ability Inference Model” to update the
inference model. This institute further conducts
researches and verifications on the determination of
the rate of frequency change of bridge piers before
and after disasters after the opening for access after
disaster. Finally, the disaster prevention practical
application is expanded to include the bridge
earthquake prevention decision support webpage,
bridge data automatic update mechanism, disaster
prevention map and bridge disaster feedback
system, in order to satisfy the application needs of
the bridge management unit in disaster prevention
countermeasure practice.

Conducting “Corrosive
Environment Classification and
Harbor Construction Corrosive
deterioration Investigation
and Research” eece

Taiwan is in a subtropical climate region and is often
struck by typhoons; in addition, the storm surges
and waves created thereby often cause damages
on the harbor facilities. Furthermore, due to the
high temperature of the environment, high humidity
and high salt content, the atmosphere is also filled
with various gases, including such as SOx, NOx,
PM (suspended particles), etc., as factors causing
pollution, which in turn would cause material
deterioration and rust corrosion gradually overtime.
In 2015, this research completed (1) Taiwan entire
island metal material atmosphere corrosive
deterioration factor investigation and atmosphere
corrosive environment classification in order to
establish the atmosphere corrosive environment
classification system, which is also opened to the
public for searching; (2) for the port areas of Kinmen,
Keelung, etc., the current status investigation and
inspection evaluation as well as repair method
are established along with establishment of the
maintenance mechanism and the management
system. The research outcome is advantageous
to the anti-corrosion design of the construction
facilities, harbor construction inspection and
management automation application.
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Major Events

The following briefly describes all major events
performed and completed by this Institute in
2015.
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MAJOR EVENTS
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The following briefly describes all major events performed and completed by this Institute in 2015.

1 January

FXEEMMNEDT BRI RAKRNEERRE " XHE K L2 EEE (Rail Safety

Management Programs in the United States) ; ©

22

Keynote speech of “Rail Safety Management Programs in the United States” by Yong-Shing
Cheng, Chief Engineer at Department of Transportation, Utah, U.S.A.

23 B EEAREMBERSERBARTHRBEETERE 'HEHHETERRE, -

Keynote speech of “Smart City and Smart Decision Cloud” by professor Zhi-Hong Sun,
Department of Geography, National Taiwan University.

5 MEE TAUEBIEBKCERREACH ) BERE -

Speech of experience and record of promoting public transportation

30 MELGR ERBERFERBRPYENR ) KR EEEMRIEEREEEKE

Hosting review and correction research plan expert and scholar seminar on “Road Traffic Order
and Traffic Safety Improvement Solution” announced by the ministry.
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4

21

24 —

NEEERFRE N EEMNEAS -

Coaching information forum of the “Carbon Footprint for Road Transport Services of Freight”

5 / 8 IR T BN PO RISER R R OGS ) (PR [ ER 3 5HME -

The Explanation Session of Regional Transportation Research Center.

5

12
15
18

26

May

WE T EBWHRREANE ) BEEE -

Speech of Smart city Development and Business Opportunities.

IR U104 FREARIEERERRE (TGS) BN EMA | Bilti#Es -
Seminar of 2015 Traffic-on-Grade Simulation (TGS) Model.

WE T REEHHE I BERBFRNER R E | TEE -

Seminar of Traffic Control and It' s Impact on the Operation of the Shea-San Tunnel.

WiE TEFREBE SEES -
Speech of Copyright Law.

EMAREHEEEEZRE NS BRZ APEC 5 41 XEW TF/NEEZ -
Organizing representative team for attending APEC 41st transportation work group
meeting.

- 29

7

2

WIE T BERERSEREFIART L B 1R -
Hosting 1st research conference of “Motorcycle and Slow Lanes Layout Practice and Regulation
Study”
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17

22

22

24

28

ME TERTRCAREBEEDNE -BRERARCL2EEEBERSE ) £ 1 HF
AR

Hosting 1st educational training of “Promotion and Research on Risk Management of Railway
Safety - Safety Management Practice and Report for Development of Railway System”

W 1104 FERBREEEEIREES ) - EF5
2015 Training Workshop of Bridge Maintenance and Management-Taichung Site

- 10

EEEIIRE (1)- BRRKEERANRRERBEHN

Marine transportation training lesson (1) - ballast water management convention and treatment
equipment introduction.

M2 TERERENEERCONKE ) 8 2 RE

Hosting 2nd research conference on “Traffic Flow Theory and Macroscopic Water Flow Model”

B TERERMEBIRERN ) £ I3RS

Hosting 3rd research conference on “Traffic Flow Theory Microscopic Tracking Model”

2 WIE 1104 FERBREEEEIRES , - EF5

2015 Training Workshop of Bridge Maintenance and Management-Tainan Site

REUR (Big Data) AT EBEEHERBERMTE

Seminar for Big Data analysis on traffic management and service applications

FEEIIRE (2)- BE/LMAT (e-navigation) 2 HEBNELBAT © TE AIS ARBEETIN »
BRRAT S MR RES

Marine transportation training lesson (2] - Promotion and execution of e-navigation: current status
of the AIS system construction in our nation, international e-navigation development trend

W2 TRMnEELRESE, B2

Hosting reading group of “Chinese New Year Dispatch Plan Retrospect and Improvement”
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W TER TR AREBHEESNT -BRREARARCRE2EEEBERE B2 RHB
AR

Hosing 2nd educational training of “Promotion and Research on Risk Management of Railway
Safety - Safety Management Practice and Report for Development of Railway System”

W TEWGRTE ) B 4ORHTSR
The 4th Workshop on Transport Statistics

W T104 FEBREEEEIRES L - 215

12 — 14

17

26

28

2015 Training Workshop of Bridge Maintenance and Management-Taipei Site

WE T RHNERERRT® ) £ 5 RS

Hosting 5th research conference on “Collision Accident Structure Drawing Discussion”

ZEHIRE (1)- ZRERMIEBEEM (PBN) 5TEN B IRKR B R
Aerial transportation training lesson (1) - Performance Based Navigation (PBN] plan introduction
and future development in our nation

BIEHIRRIE (2)- SRR AR H ~ BEEBTREREN I E ZMRITEE

Aerial training lesson (2] -Discussion on how to develop from imperfect human-machine interface,
software and operation environment to a flying team close to perfection.
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September

104 FERBHREZEHTRBERER

2015 MOTC and Counties/Cities Transportation Executive Meeting

S T RERS (&) RBREFIATEN ) MEAREEEE

Hosting promotion seminar on research result of “Mountain Indigenous County (District)
Transportation Improvement Demand Investigation Program”
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15

21

23

2015 EREMEEE BRI
2015 EU-Taiwan Smart Mobility Conference

WE TR ERABBIKT, EES

Study session of beginning backpacking in Japan

ZE IR (3)- ERMIB R E RS

Aerial transportation training lesson (3] - Taipei Flight Information Region Airspace Optimization
Plan

EELETIFRE (3)- EEMBEMARREIRR

Marine transportation training lesson (3) - Planning and decision on navigation route of container
carrier

10

13

14

10 EMREZBLFEEIFEERBRAMC "APEC £ 9 XEBITREZ (TMMI),

Organizing representative team to attend the “APEC 9th Transportation Minister
Meeting (TMM9)” in Cebu, the Philippines

MR ZEHMEHAARBERZ L "XHABRMALERENENECREK | F&
Hosting keynote speech of “U.S. Highway Research and Development of Road Information

Database” by Dr. Xuan-Ren Chen from the U.S. Department of Transportation Federal Highway
Administration.

SXRBBEIIRABMEE RS EREREER LS

Keynote speech of “Sleeping Disorder and Driving Safety” by Dr. Bing-Ying Chiang from Taipei
Veterans General Hospital

ME TEENN R EEE R AREIERBEE BT, XS

Hosting seminar of “Study on Risk Management Regulation of Practice of International Safety
Management Code”
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19

20

21

23

26

28

30

R

Events

R T EEER Y ARTEADTE - BRESFSI RS EREBARS , RUTIEE
NEOIFERBEEYE

Hosting expert and scholar meeting of forestry train derailment case for “Risk Management
Promotion Research on Railway Safety - Safety Management Practice and Report for Developing
Railway System”

ME THRBEERRANEETERREER ) EREXS

Hosting expert seminar of “Motorcycle Hazard Perception Learning Tool Development and
Application”

M2 TERRBREBERE IR MEBRREXRS
Hosting research outcome presentation on “Preliminary Study on Road Traffic Safety Management
Regulation”

PHE T 2EARBTEONTEES THCS(2015 iR ) B##HEIIMR, - 235
Workshop of Taiwan Highway Capacity Analysis Software, THCS, for Northern Area.

R T BRI ERE Rt < BB B o AR
Education and training of energy conservation and carbon reduction evaluation during economic
analysis for transportation construction projects.

Zm T IREEERSER ) B 20 T UBER R,
Hosting second division “Transportation Construction All-In-One” of “Engineering Industry
Globalization Conference”

R T 2EARBTEDNTEES THCS(2015 iR ) BB EIR, - SIS
Workshop of Taiwan Highway Capacity Analysis Software, THCS, for Southern Area

WE TDREERBRECHMERRBLRETRRA %) HEIHBEES
Hosting educational training seminar on  “Motorcycle Traffic Safety Engineering Design Method for
Mixed Traffic Flow Scenario”

M T EREEEBRRERMTRO ) BEVIR

The Training course of Regional Transportation Research Center
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11

12

W THER TR AREEBHEESNT -BRREARARCREEEEBERE  EIRHAB
AR

Hosting 3rd educational training on “Promotion and Research on Risk Management of Railway
Safety - Safety Management Practice and Report for Development of Railway System

HHEE T ECEN » Tram-Train BELERTHEER | HERA
Speech of Light Rail, Tram-Train and Urban Development
M T ENESREMETOEEESBIONERES

Hosting “Regional Transportation Development Research Center with Industry, Official and Scholar
Exchange and Collaboration Conference”

R T BEERENRR2AE (- )-RIVERER? L MBS
Seminar of the Public Participation Procedure for Transportation Construction Plans (1] -
Irrational Citizen? or Bureaucrat?

R T UBRERETENRRSE (Z)-188g,
Seminar of the Public Participation Procedure for Transportation Construction Plans (2] -
Hearing

WE THBEERR BREIRE

Course of the knowledge management system

12

15

25

December

W T RIMEHBEMATRO . BBV

The Training course of Regional Transportation Research Center
H BB ERIRE RSB APEC ESCI #2548 - 1 APEC RERE B BIEFRER
PIFPERRRAEERNZS

Sun Moon Lake low-carbon tourism service received the honor of APEC ESCI gold medal; attending
APEC energy smart community proposing best case evaluation award ceremony and case study
sharing conference

R T H AR R R ES RS BIFR APEC ESCI 501 | 0B
Hosting press conference for “Sun Moon Lake Low-Carbon Tourism Service Receiving Honor of
International APEC ESCI Gold Medal Award”
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