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The Investigation of Vulnerability Factors of
Debris Flow Nearby the Protected Villages
and the Suggestion of Its Renovated Strategies
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Abstract

Recently, there were several important hazard mitigation issues for debris flow
hazard in Taiwan. They were estimation of the magnitude and the influence area of
debris flows, designing the emergency evacuation routes, shelters and planning the
emergency-response system for rescue operations. Hence, there are four major goals
in this project, including, l.investigation of vulnerability factors, 2.designing the
Standard Operating Procedure (SOP) and formulate the hazard mitigation map,
3.producing the hazard mitigation map of each village for emergency evacuation
planning, and 4.digitizing the GIS layers.

Before field survey, high resolution DEM (5mx5m) were adopted to be the
input of Flo-2D to simulate the aggregation areas of debris flow. The aggregation
areas were suggested to be the draft of priority evacuation area. Furthermore, the
areas were modified after field survey. 3S (GPS, GIS, Remote Sensing) Techniques
were not only applied to re-check the addresses of the people residing in potential
debris flow areas, but also to relocate and to obtain the shelters, and
emergency-response system information. Finally, whole the information were
combined in hazard mitigation maps according to the SOP and recommended by the
head of the villages. Hence, the maps could more effectively evacuate the people
residing in potential debris flow areas.

The major work of Filed survey in this project were including investigation of
vulnerability factors, estimation of hazard potential of the protected target nearby
the landslides and torrent, evaluating the performance of established structures on
torrent, suggesting the renovated strategies and calculating the budget for renovated
construction. Whole the results of one village were combined in a field survey report
and its hazard mitigation map. Additional, the spatial information is also all

collected in GIS.




The study area of this project is divided into 4 Stages. Stage 1 includes Nantou
County. Stage 2 includes Pingtung County, Taoyuan County and Hsinchu County.
Stage 3 includes Taitung County and the southern Hualien County. Stage 4 includes
northern Hualien County, Taichung City and Taichung County. Summarily, this
project has finished hazard mitigation maps and field survey reports of 274 villages
and including 699 potential debris flow torrent in Taiwan. 282 renovated strategies
were suggested for 274 villages. Those results could provide debris flow hazard
mitigation and emergency evacuation planning.

( Keywords : Debris Flow, 3S(GPS, GIS, Remote Sensing), Flo-2D,
Vulnerability Factors, Renovated Strategies )




FEEHE (2 ERMpAP ARRBEFE
Promotion, and Advising for Self-Defense
Communities of Debris Flow Disasters

ERE= SRS F &
Liu, Chia-Nan

FEER |96

K 2

R = o T R S SR
EI I B ~ B TR R B S] 1B TR
PR BEATER L S - R PR AR TR e T
%Wﬁiﬁﬁ%#& ¢ T S S SRR (PR~ [P B
PR IR A B B T R B
G VR N BUERRD R SRS R Vg TR
R 1SRRI R R 1 R R R SRR
FEREE L o A R B R TG 12 PR R 12
[y 5 e V]~ 1R T S e

(Mt AT A AP X~ 2 Bin 28~ H)




Abstract

Thirty six communities were selected as the targets to develop self-defense of
debris flow disasters in this project. The works conducted include giving lectures of
how to defense debris flow, and how to prepare disaster mitigation plans, and to
prepare disaster self-defense map, cognizing and discussing of community self
defense project, grouping of community self defense team and modification of
community specific disaster mitigation and prevention project. A seminar of
lecturing and training are given specially to the people of the grass-root level for
promoting the community works of self-defense of debris flow disasters. Finally, a
meeting was called to exchange their experience and thought of community works
of self-defense of debris flow disasters. Through these approaches, the conscious,
knowledge and techniques of community self defense is promoted and eventually to
reach to the goal of the establishment of self-defense communities of debris flow
disasters.

( Keywords : Self-Defense Communities of Disasters, Debris Flows : Promotion,
Advising )
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Abstract

Through a series of educational publicity and professional training courses,
people have their own observation of rainfall, environmental inspection facilities to
help with the evacuation of the disaster communications, such as the withdrawal of
professional competence. In order to achieve implementation of the debris flow
disaster prevention and self-management, and reduce the debris-flow hazards of the
goal. Also let the related disaster prevention and business staff to understand the
relevant knowledge and processes of handling training, and quickly familiar with the
basic knowledge. Then promote debris flow disaster prevention business effectively
to achieve soil and water conservation goal.

( Keywords : Debris Flow Disaster Prevention, Education and Publicity,
Training Observer)
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Abstract

Debris flow disaster prevention system keeps expansion and update for years
since it has been completed in 2001. In Taiwan, this system has become an
important website that provides comprehensive disaster prevention information.
This year, in addition to function modification, new techniques and notions are also
introduced into the system in order to enhance the whole efficiency of disaster
response.

Formosa Emergency Management Action (FEMA) system establishes
electronic and automatic disaster response platform according to Emergency
Response Unit standard operating procedures, and strengthens disaster response
mechanism by means of information technology. At present, for real-time data
reception, FEMA system integrates both Central Weather Bureau’ s point to point
transmission system and Soil and Water Conservation Bureau’ s debris flow
observation stations that enable to automatically receive and process real-time
observation data which serve as a reference for debris flow warning declaration. For
disaster management, on-line disaster report system enables the response unit to
manage the latest disaster situation; moreover, FEMA system integrates voice
broadcasting, short message, and fax to facilitate dealing with a large number of
communication works.

In addition to enhancing the whole disaster response efficiency and effectively
reducing the workload of personnel shift, this year, Formosa emergency
management action system has integrated various project results involving debris
flow response, education publicity, disaster prevention and investigation. The Soil
and Water Conservation Bureau has built the most comprehensive debris flow portal

and knowledge base and become a major debris flow knowledge center in Taiwan.

( Keywords : Debris-Flow, Knowledge Database )
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Abstract

The Houfantzkeng Ecotechnology Learning Area, located in Taipei County,
was established in 2003 and managed until now by Soil and Water Conservation
Bureau, COA. For the eco-sustainable development, this project was to integrate
ecological information of this watershed ecosystem, and to evaluate the ecological
benefit through stream restoration by using ecotechnology. This study analyzed
physical habitat components of watershed ecosystem structure and fish indicators
related to local stream. The 5-year ecological survey and monitoring data were
integrated to compare the habitat changes and indicated fish population dynamics
“before and after” the watershed treatment by applying several ecotechnological
methods. The evaluation demonstrated that the ecological engineering designed and
constructed, based on the ecological basis, would provide more stable habitats for
the inhabiting more diverse communities. The native fish populations returned to its
original habitats with suitable habitat conservation practices. This study established
a SOP of eco-information integration method for this project. The ecological
evaluation report was practically applied by Soil and Water Conservation Bureau as
the ecological basis for watershed conservation and management. The key
eco-information was re-structurally compiled into government (SWCB, COA)
network for Project SWEET (Soil & Water Eco Education for Taiwan).

( Keywords : Ecotechnology, Ecological Information Integrity, Ecological
Evaluation )
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Abstract

Recently, Government devoted prohibit disaster pursuits, then the relation to
the affair equal to the occasion is worked out and preventing any debris disaster is a
great efficacy for the country. It" s going on study preventing disaster, we point to
the serious disaster area in process of soil and water conservation to hold inspecting,
also for the serious debris field we make an investigation and basic data collection
are our main basic. Therefore the plan for debris disaster instantly investigation
starting and make a study for prepare for S.O.P., so it can be united field
investigation standard list and have an order for the purpose of disaster data and
samples collection.

Instantly field investigation S.O.P we order it divided 6 items, such as follow:
“starting” , “mobilization” , “preparation work” , “field investigation” ,
“basic data collection” , “field investigation report and submission” , “final

report and submission” etc. All the intention included “field work™ and
“desktop study” according to the working items ordered kinds of list.

Otherwise we also advanced to do with the above procedure and S.O.P, so
finished instantly disaster investigation that report by SWCB on the year of = 06
and* 07. Finally 66 disaster area field investigation finished, and made an analysis
of damage causes and reliable report of suggestion on construction measures.

We completed a course of training and on the authority of the process has
yielded good results, we used it to training co-works and show it on the poster
announced forward to the partners have much knowledge of field investigation.

( Keywords : Instantly Investigation, S.O.P, Debris Disaster, Debris Flow
Disaster, Landslides Disaster )
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Abstract

In aim of arousing the aborigines’ sense of public construction, such as Water
& Soil Conservation and the love and protection of ones native soil, improving the
process of Water & Soil Conservation and Mountain Slope Disaster Prevention, and
the upgrading of natural landscaping, as well as to supply job opportunities in order
to improve local residents’ livings and to maintain rural ecological environment, the
institute has launched an educational program in 2006 for aborigines who are eager
to understand and participate in governmental public construction work, through
which, they are able to become independent and self-supporting. This program
constitutes of 15 sessions, course content includes government procurement and
related regulations, knowledge in public works involvement, Water & Soil
Conservation and Mountain Slope Disaster Prevention, natural landscaping,
practical financial management training, and outdoors practical sessions etc. This
Aborigines Mountain Slope Disaster Prevention and Public Construction
Educational Program concluded on 8 December 2006. Total attending learners
counted 556, of which 359 are male learners and 197 are female learners. During
training, the team maintained good interaction with the aborigines and established
stable relationships, thereby achieving the aim of the educational program and also
resolved the aborigines’ concerns regarding the Mountain Slope Prevention and
Public Construction. Moreover, we anticipate the concluded learners to readily
participate in Mountain Slope Prevention and Public Construction.

(Keywords : Personnel Training, Aborigines, Slopeland Disaster Prevention
Construction)
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Abstract

Thirty communities were selected as the targets to develop self-defense of
debris flow disasters in this project. The works conducted include giving lectures of
debris flow related knowledge, and how to prepare disaster mitigation plans, and to
prepare disaster defense map, cognizing and discussing of community self defense
project, grouping of community self defense team and finally finishing with the
modification of community owned specific disaster mitigation and prevention
project. The regulation and the tables for evaluating the community works of
self-defense of debris flow disasters are also drawn up through the methods of data
collection and analysis, questionnaires, and expert meeting. A two-day seminar of
professional lecturing and training are given specially to the people of the grass-root
level for promoting the community works of self-defense of debris flow disasters.
Finally, some representatives are invited to exchange their experience and thought of
community works of self-defense of debris flow disasters. Through these
approaches, the conscious, knowledge and techniques of community self defense is
promoted and eventually to reach to the goal of the establishment of self-defense
communities of debris flow disasters.

(Keywords : Self-Defense Communities of Disasters, Debris Flows : Promotion,
Evaluation)
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Abstract

The Soil and Water Conservation Bureau (SWCB) plays the important role on
the debris flow disaster prevention and protects people from the debris flow. To
prevent the public from the natural disaster, SWCB keeps the efforts on propaganda
and establish “Debris Flow Disaster Prevention Information”

(http://246.swcb.gov.tw). The web contents target objectives including education,

propaganda, and policy marketing.

This project is based on the Debris Flow Disaster Prevention Information
website which continually accumulates related digital content, plans topics of
disaster prevention and designs web campaigns to attract people’s attentions and
raise consciousness of disaster prevention for the public. The project keeps
maintenance to increase new content and review databases of disaster prevention.
The information web site plans three themes including kids’ learning, the public
education and the professional disaster prevention. This web site has been designed
by three different user interfaces to lead people of all ages browsing the information.

In addition, this project has the great achievement on education of debris flow.
To satisfy the learning requirement, the project plans and designs teaching materials
and kids’ homework assignments, as well as online adult courses. This year, the
project possesses the complete architecture of disaster knowledge and promotion
framework. It will elaborate web campaigns and workshops to promote knowledge
and reach effect of disaster prevention. In conclusion, the goal of this project is to
integrate recourses, practice knowledge management and promotion of website

brand name.

( Keywords : Debris Flow, Disaster Prevention, Propaganda of Disaster
Prevention)
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Abstract

The plan combines the system data and digital maps. 'The preparation and
preventing for debris flow calamities administrative system' to build a web set, offer
the governments at all levels to note down every important information in work of
reorganizing and outfitting before the calamity.

The first, the working content planned this time combines the system service.
The on-line teaching service construction is completed, in order to offer the on-line
procedure which studies system operation to users. Strengthen GIS (Geographical
Information System) in the system, it combine and take precautions against natural
calamities relevant services, such as localization of the basic materials. Take
precautions against natural calamities and pursuing the digital map levels respect,
finish every take precautions against natural calamities information in this year.
'Protected peoples distribute' is 1,319 points and 31,706 peoples; The refuge by
place' is 806 places, "The machines waiting place' is 466 sites; "The precautions
against natural calamities by commissioner' is 501 places. Make TM2 67 and 97
coordinate systems for other units to apply to use. In addition, utilize these GIS’s
digital maps and layers of topographic maps as the background, offer on-line
plotting.

The system service can be offering greater working efficiency, lightening user’s
working pressure and reducing the data losing. It can promote the convenience that
the materials of searching, reading, taking, using. The taking precautions against
natural calamities in the local government, or the SWCB, manage and investigate
now through over these two years' efforts. The system service powerfully, in the

future it maintains to be can light and easy certainly.

( Keywords : Debris Flow, Protected Peoples, SWCB, GIS(Geographical
Information System) )
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Abstract

Debris flow disaster prevention system that keeps expansion and update for
years since it has been completed in 2001 has become a key website providing
disaster prevention information in Taiwan. This year, in addition to function
modification, new techniques and notions are also employed to enhance the whole
efficiency of disaster response. It includes: 1.modifying debris flow warning model
and offering procedure declaration model directing response staff to announce
warning forecast swiftly and correctly, 2.integrating phone camera allowing the staff
to send photos of disaster areas by their cell phones, 3.integrating Web News to
facilitate collecting real-time disaster situation, 4.making use of historic typhoon
routes and disaster situation reports to analyze potential damage, 5.developing
web-based management system for potential debris flow hazard torrents and
enabling users of SWCB, county/city governments, investigators to use.

The updated system can not only assure the consistency of data management
but also keep investigation information to serve as research and analysis sources.

(Keywords : Debris-Flow )
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Abstract

The project supported by Soil and Water Conservation Bureau, COA, was to
plan and produce the instructional media as the teaching materials and aids of soil
and water conservation education for public and teachers.

The project conducted SWOT analysis for the SWB outdoor classroom and
learning area, and proposed the SWEET IP (Soil & Water Eco-Education for
Taiwan Integrated Promotion) , SWEET Plan (Soil & Water Eco-Education for
Taiwan Plan ) as the integrated communication strategy for the government.

(Keywords : Soil & Water Eco Education for Taiwan, Multimedia Teaching
Material )
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Abstract

This project SWEET (soil and water eco education for Taiwan) integrated by
Professor Ching-Ming Wang were supported by Soil and Water Conservation
Bureau, COA, during the period May to December 2006.

The output of project produced the SWEET teaching materials compiled into a
multimedia book with a brochure and DVD attached.

The contents of SWEET book includes 4 main concepts : earth ecosystem,
environmental culture, world sustainable issues, and soil and water conservation.

(Keywords : SWEET, Soil & Water Eco Education for Taiwan, Multimedia
Teaching Material )
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Abstract

After every raining, the debris flow was forms due to geology of Shangan
village is easily tumble down. The misfortune of three disasters in five year
highlights the importance of soil and water conservation.

The focus of the plan is on the formation of debris flow and the interpretation
of related soil and water conservation facilities. Expect the designs of five
interpretation brand and manual, the interpretation education courses designed for
locals was also held at Shangan. Three beneficial results were hoped to accomplish
it’s end:

1. To connect every site if interpretation brand in order to make tourists gain the
related knowledge.

2. To link up interpretation center and interpretation education courses; to build
up gateway of to train interpretation.

3. To suggest appropriate sites for the interpretation brand and manual in order to
offer public to learn the related knowledge further.

Finally, according to the investigations and evaluations in site, public facilities
plan is suggested to site interpretation center, parking lot planning, public lavatory
planning, and pavilion planning in order to contribute the develop and operation for
Shangan Soil and Water Conservation Education Park.

( Keywords : Debris Flow, Soil and Water Conservation, Interpretation Brand
Design, Manual, Interpretation Education Courses )
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Abstract

The local work units enhance the professional skills of debris flow disaster
prevention and public awareness of disaster prevention and relief by training. The
purpose of this drill is to let members in the region of potential debris flow area
understand the tasks of their own in emergency, as well as being familiar with the
evacuation route and the location of evacuation shelter. This project not only helps
the inhabitants of potential debris flow area divide community into groups for
self-defense and evacuation drill, but also enriches related equipment and materials
as their actual needs for disaster prevention.

( Keywords : River Basin Management, Slopeland Management, Disaster
Prevention and Evacuation )
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Abstract

Three communities were selected as the targets to develop self-defense of
debris flow disasters in this project. Furthermore, the current conditions of three
communities which were developed as the self-defense communities of debris flow
disasters were monitored. The approaches applied in this project include community
group working, operating, training, experts lecturing. Through these approaches, the
conscious, knowledge and techniques of community self defense is promoted and
eventually to reach to the goal of the establishment of self-defense communities of
debris flow disasters. The works conducted in this project include checking disaster
mitigation and prevention map, giving lectures of how to read aerial map, debris
flow related knowledge, and how to prepare disaster mitigation plans, grouping
community members to field investigate locations of potential debris flow, landslide
disasters, and to prepare disaster defense map, cognizing and discussing of
community self defense proposal, grouping of community self defense team and
conducting practice.

( Keywords : Self-Defense Communities of Disasters, Debris Flows,
Development, Advising)
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Abstract

Only when residents have act on weekdays to prepare and are familiar with
evacuation routes and shelters, they could remain unruffled and seize the
opportunity to evacuate. That’s the reason why we need to handle disaster
prevention drill and relational publicity activities. How to increase the sense of
participation of residents is an important point. In this way, the disaster prevention
drill will be much more effective. In addition, by leading the residents to be familiar
with evacuation routes and analyzing the potential debris flow disaster that may

occur, residents could understand the potential danger in their community.

(Keywords : Debris Flow Disaster Prevention, Evacuation Drill )
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Abstract

In the recent year, the Soil and Water Conservation Bureau (SWCB) has the
great achievement on management of debris flow disaster and development of
related information systems. In 2004, SWCB developed “Debris Flow Digital
Knowledge Website”  (246.swcb.gov.tw) to integrate debris flow disaster
prevention information from different website or digital media which SWCB created
before. The Debris Flow Digital Knowledge website has recently been renamed as

“Debris Flow Disaster Prevention Information Website” and possesses the
complete architecture of disaster knowledge and promotion framework.

This year, the scope of the project included integration and maintenance on
Debris Flow Disaster Prevention Information Platform as well as propaganda of
debris flow disaster prevention. The Debris Flow Disaster Prevention Information
website provides different users’ content such as kids, adults and officers of
disaster prevention units. Moreover, this project creates e-learning materials and
establishes project management of disaster prevention system as well as the website
analysis system which records user behavior and evaluates the efficacy of the
website content.

On the other hand, this project put lots of efforts on propaganda of debris flow
disaster prevention. First, the website provides 2D map and 3D interactive
simulation for evacuation routes of debris flow disaster prevention. As people surf
the web site, they can see real scenery along evacuation routes by 3D simulation
which can make people easier find the right way to get to refuges. 3D evacuation
routes raise capabilities of disaster reduction. Secondly, this project creates
3 interactive games to raise consciousness of disaster prevention for kids. Finally,
the most important thing is to promote the brand name of the website. This project

adopts digital media and designs rich newsletter to spread knowledge of disaster
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prevention.
In conclusion, the goal of this project is to integrate recourses, practice
knowledge management and promotion of website brand name.

( Keywords : Debris Flow, Disaster Prevention, Propaganda of Disaster
Prevention, Evacuation Routes )
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Abstract

The geographic features of Taiwan are sharp and rivers are rapidly. Rock
stratums are loose especially in the typhoon season or torrential rains happened. It
caused accidents like landslide & debris flow in the mountainous area. The Soil and
Water Conservation Bureau (SWCB) started to investigate the potential of debris
flow streams since 1991 and there are 1,420 debris flow streams were identified
after typhoon Toraji. In order to reduce the lost of people’s life and wealth, the
SWCB had the training and evacuation for the residents of those dangerous
area. And hope through the help of workable software and hardware, it can reach the
target of precaution.

In order to help the government to prevent the work on debris flow, this project has
to use the field investigation system which finished in 2004 as a base. Through the
related functions, the investigate report from the system and the internal self-check,
it can easily understand which cities or counties need further assistance. This will
find out which part of work need to be upgraded. Moreover, this plan has also
provides a control system of debris flow for those parties that are under influenced.
This is to help to maintain the data information through the internet workstation
mechanisms and it will help the government to build up the related information and
through the information, it can also provide the department of precaution for future
research.

(Keywords : Debris Flow, Field Investigate, Database, Disaster Prevention )
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Abstract

Due to the geological, topographical, and weather conditions, Taiwan is prone
to debris flow hazards. The Bureau of Soil and Water Conservation, Council of
Agriculture has conducted the investigations of debris flow torrents since 1991. In
1996, a total number of 485 potential debris flow torrents were published. In 1999,
the Chi-Chi earthquake hit central Taiwan and induced severe landslides, a
reconnaissance for potential secondary debris flow hazards was conducted with 722
potential debris flow torrents listed. After typhoon Toraji in 2002, the
re-investigation was conducted for up-dating of the debris flow torrents information,
and a total number of 1,420 torrents were listed. Due to the variation of
geomorphologic conditions and frequent severe weather conditions, it is essential to
perform the follow-up investigation of the debris flow torrent conditions constantly
and properly maintain and up-date the fundamental data base of the potential debris
flow torrents.

The objectives of this project are to review the methods of up-dating and
publicizing hazard potential information and to device a mechanism for up-dating,
maintaining, and publicizing of the debris flow hazard potential information. Field
investigations of 61 debris flow torrents were performed and data base was
up-dated. The operation procedures for publicizing of debris flow potential
information were proposed, and the mechanism for up-dating and maintenance of
data-base was also proposed based on the operation procedures. The results of this
project would provide supports for decision-making related to debris flow hazard

mitigation.
( Keywords : Debris Flow, Up-Dating of Potential Information, Publicizing of
Potential Information, Hazard Mitigation )
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Abstract

The project content includes: 1.Disaster prevention and Relief for debris flow
study business practices. 2. Make a circuit of publicity for debris flow disaster
prevention. 3. The exhibition of debris flow disaster prevention. 4. Planning, design
and production for display cabinets of debris flow disaster prevention. 5. Research
and development of promoting model for debris flow disaster evacuation shelter. In
addition, to enrich the content of the advocacy car, the debris flow theater
classroom, "Care about Disaster and Carefree™" was produced completely.

( Keywords : Reconstructed Region, Debris Flow Disaster Prevention
Response, Education Training, Publicity )
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Abstract

Preventing soil and water disaster is all-around and that combining geology,
hydraulic, soil and water conservation experts to study manage methods. Except for
calamity engineering that preventing soil disaster, local people is an important
resources to join the soil and water conservation work. In order to utilize the social
human resources to join public things and promote quality of life and promote
voluntarily atmosphere. Utilizing the volunteer power to establish voluntary
mechanism in order to promote the efficiency of soil and water conservation work is
the main purpose of this project.

The plan recruits voluntary people that had accepted soil and water
conservation trains. 12 hours basic courses were provides. Soil and water
conservation volunteer training was combined local resource and local
characteristic, enhanced the people to notice and prevent the disaster. T

( Keywords : Educational Promotion, Volunteer)
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Abstract

Debris flow disaster observer training program is held in 4 training sessions.
The program anticipates, under specialty training courses, the trainees would acquire
the ability to measure rainfall self-sufficiently, to look over environmental
equipments, assisting disaster notification and evacuation. The outcome is to fulfill
self disaster management objective and minimize potential damages.

Concluding the 16 hour training session, overall trainees achieved completion
and was appointed as the Observer of Debris Flow Disaster for the period of 2 years;
they will take part in disaster prevention activities.

(Keywords : Debris Flow Disaster Observer, Community Empowerment )
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Abstract

The project content includes: 1.Debris flow disaster prevention and relief
business education program workshop. 2. International academic and technological
exchanges of debris flow. 3. Knowledge forum for debris flow disaster prevention.
4. Tour promoting car of debris flow disaster prevention. 5. The special exhibition of
debris flow disaster prevention publicity in museum. 6. Seeded teachers study of
debris flow disaster prevention. 7. Debris flow disaster prevention publicity for
primary and secondary schools in remote mountains. Narrow mountains and urban
education gap between urban and rural areas, and let disaster prevention and relief
of the debris-flow concept deeply rooted to every corner of the country.

( Keywords : Debris Flow Disaster Prevention Response, Education, Training
and Publicity)
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Abstract

In order to establish the Information Network System of Preventing Debris
Flow Natural Disasters, The Soil and Water Conservation Bureau (SWCB), Council
of Agriculture, started a three-year project of “the Development and Establishment
of a Knowledge Bank for Preventing Debris Flow Natural Disasters” in 2003. This
second year (2004) project is to follow the previous year’s achievement, and focus
on “the Development and Establishment of the e-Learning System for Preventing
Debris Flow Natural Disasters”.

We start the project by planning the hardware and network structure for an
e-Learning system. We then install “the e-Learning Platform for Preventing Debris
Flow Natural Disasters” on the system. We also carry out a series of training classes
for the colleagues of SWCB to learn how to use e-Learning platform and how to
produce a digital e-Learning materials. In the mean time, we collect experts’ views
and experience in their domain of the debris flow prevention to produce digital
e-Learning materials in multimedia format. It is believed that with the e-Learning
training system, all SWCB colleagues can learn effectively, apply and share their
knowledge and experience any time, any where.

(Keywords : Debris Flow, Knowledge Bank, E-Learning, Training)
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Abstract

Soil and Water Conservation Bureau (SWCB) has accumulated outstanding
achievements on debris flow disaster management and related application
technologies, such as establishing emergency operation center of debris flow,
dividing potential debris flow torrent areas, planning debris flow evacuation drills,
and so on. To integrate debris flow knowledge and announce disaster prevention
information for the public, as well as keep creative advantages for disaster
prevention administration, the project would make the entire plan and executive
architecture to integrate various aspects into the disaster prevention platform.

The project was based on spatial information and disaster prevention databases
of SWCB administration, further using e-learning technologies to develop open
platform where the debris flow knowledge could be delivered to other government
units as well as the public. In addition, the combination of 3D spatial information
can simulate evacuation routes of debris flow, then raising effectives of debris flow
evacuation drills.

The scopes of the project also include on-site support for a variety of
emergency operation issues in the emergency operation center at SWCB, researches
on international debris flow disaster prevention policies and regulations which can
be applied on the references of domestic execution. On the other hand, it developed
the decision support systems to make debris flow warning with forecast of typhoon
routes for debris flow emergency operation team.

(Keywords : Debris Flow, Debris Flow Warning, Debris Flow Evacuation
Drills, Decision Support systems )
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Abstract

In order to implement the achievement of hazard mitigation program and
Improve the awareness of independent hazard mitigation for community, actively
promote hazard mitigation demonstration community. In this project, the three
communities, Puli Township Nei-Pu community ~ Guo-sing township Nan-Tou
country ~ Shueili township were selected to, carry on a series of propaganda and
maneuvers activities for independent hazard mitigation.

Basing on route and place of refuge by the Water and Soil
Conservation-Bureau pre-assigned, the billboards of the route of taking refuge
promptly in every communities have set up for the residents familiar with the
position of refuge. Through the discussion and propaganda, hazard mitigation senses
for the residents has been built up. And the independent hazard mitigation handling
team was also established in each community. The dividing work contents and
notify warning system were clearly defined.

Through the hazard mitigation maneuvers activities, each demonstrated
community was able to gain the essence of hazard mitigation ability. In addition,
two typhoons were touched down in the period of this project. The independent
hazard mitigation handling team has carried on the monitoring, evacuating and
rescuing work immediately started up for the safety of life and property.

( Keywords : Debris, Hazard Mitigation)
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Abstract

This research is made through the steps of conducting speeches, experiment
activities, sharing experience and making vows, with 33 schools chosen according to
the proportion decided based on the number of schools in northern area (the eight
considered cities and counties are: Taipei City and County, Keelung City, Yi Lan
County, Hua Lien County, Tao Yuan County and Hsin Chu County etc.) to conduct
campus soil and water conservation promotion activities. After the promotion
activities, surveys were conducted to find out the efficiency of the promotions.
Teachers and students were invited to write down their thoughts toward those
activities. Below are the findings collected after one year of promotion:

1.Survey Analysis (teachers)
Those teachers participating the promotions expressed their agreement on the
following survey result: students’ ability reaching 80% or above; soil and water
conservation education achievement reaching 75% or above; connecting to
other fields of curriculums reaching 82%; creativity reaching 82% or above;
students’ enthusiastic participation reaching 85% or above; good interactions
between teachers and students reaching 90% or above; teachers’ vivid body

language reaching 86% or above; teachers’ oral expression ability reaching 91%

or above; good control of each scenario reaching 90% or above; and good

overall atmosphere reaching 83% or above.
2.Interview result (student)

(1)The school holds water and soil conservation to guide an activity and lets us
understand the importance of Debris Flow, water and soil conservation, is
vitally related with real life today.

(2)How to properly maintain soil and water conservation?

a. It is everyone’s responsibility to help maintain soil and water conservation.
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More trees should be planted and less alpine vegetables and fruits should be
consumed.

b. we should all strive against deforestation and slope land destructions. We
should grow more trees but avoid growing plants with short roots. Soil and
water resources should be treasured.

c. Promotion posters should be pasted at the entrance of each forest. We
should not tread on grass, and when we find litters on the grass, we should
pick them up. Do not throw garbage into waters, and do not dump waste
water. Promote the concept to our friends and relatives.

d. To reserve natural resources and to prevent occurrences of disasters, as well
as to reduce the loss of lives and properties, we must maintain soil and water
conservation.

e. We hope that everybody can observe and put into effect the government’s
various soil and water conservation policies so our soil and water resources
can be protected.

3. After participating the soil and water conservation promotion, | have been
thinking and wondering if soil and water resources were removed from our
lives, what would our living environment look like? Thus, how can we not
protect our soil and water resources? | vow to be a warrior protecting soil and
water.

Through the expressions of teachers and students, we know that soil and water

promotion has good efficiency. In the near future, more promotional activities can be

conducted for further education.

( Keywords : Soil and Water Conservation, Campus, Experimental Activities)
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Abstract

In order to attain more knowledge and experience about Debris Flow Hazard
Mitigation for the Soil and Water Conservation Bureau, we used advanced
information & internet technology to help engineers gain information more
efficiently, put knowledge to use, share experiences and develop personal practice so
as to combine their information resources into the organization and integrate the
knowledge and applications of Debris Flow Hazard Mitigation.

There are three phases of the Debris Flow Hazard Mitigation Knowledge
Management System project:

Phase one: Setup the Knowledge Document Management Platform as a tool in
order to collect and manage information.

Phase two: Setup an e-learning system.

Phase three: Use the knowledge management platform to help develop various
application strategies.

The project at this stage mainly focuses on phase one — setting up the
Knowledge Management System.

Setting up the knowledge management system will not only help engineers
learn how to apply this system to the design of soil and water conservation and
hazard mitigation projects, but at the same time will provide a valuable reference of
its results for future applications.

The main functions of the project at this stage are as follows:
1.User- web-structure interface

2. Tree-structure as the basic framework of this knowledge management system,
and users may add more folders without limitations.
3.Formats of this system include sound files, image & video files and other

document types of information files.
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4.This system provides raw-data creation, searchable and easy-to-maintain
function for users” advanced selection.

5.This system provides the functions of uploading, deletion and integration of
images and information data, and users may manage the database through the
authority management function.

6.This system provides the functions of data download, data copy, data print and
data search.

7.Knowledge Management functions include authority management, file-category

management and document management.

( Keywords : Debris Flow, Hazard Mitigation, Knowledge Management,
E-Learning)
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Abstract

After 921-earthquake, debris-flow disaster occurred frequently in Taiwan.
During the debris flow occurred, different rainfall type results in different ranges of
losses. In order to enhance the disaster reduction power of debris flow, this study
selected two dimensional model, FLO-2D, to simulate the disaster maps at
Chiu-fen-erh-shan, Erh-pu and San-pu, Fung-chiu in Nantou, Ta-hsing, Chien-ching
in Hualien, respectively.

This study collected hydrological, topographical data, associated with field
surveying, grain sampling, as well as updating and supplementing data, as an input
data for FLO-2D. After operation of FLO-2D, Geographical Information System,
GIS, was used to find out the safeguard area in the debris-flow disaster map. And,
the estimation system of debris-flow loss was set up to get disaster area and
reconstruction budget.

As a reference of disaster- loss and disaster-scale estimation, this study set up a

homepage, connected with http://fema.swcb.gov.tw, to show elementary data of

rainfall, 3D disaster map, direct loss and reconstruction budget. In which, the five
results of 25 years and 50 years reoccurrence frequency rainfall, and 0.2, 0.3 and full
typhoon Toraji were presented. Moreover, with the rainfall data of Central Weather
Bureau being transferred directly, the disaster loss and map can be searched by
public users with FLO-2D and Arc View 8.1.

This study presented debris-flow disaster map and disaster loss estimation to
hope to protect life and property.

( Keywords : Two-Dimensional Numerical Simulation, FLO-2D, 3D Disaster
Map)
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Abstract

This project provides the information about natural hazards in Taiwan,
proceeding data collection and arrangement of environmental education, achieving
and promotion of prevention and reduction of hazard. Let our nation get in touch
with information of natural hazards, to dissolve the problem of the lack of hazard
prevention education. This project also holds the conference to geography teachers,
to illustrate how to bring hazards occurred in these years to our teaching materials.
There are aims of the project :

1.Collect and analysis data of natural hazards these years in Taiwan.

2.Display data of natural hazards by documents and maps.

3.Renew data of natural hazards.

4.Based on those data, to do the promotion and guidance about natural hazards.
5.Record history of hazards occurred in these years.

6.Promote our teachers to do the education about natural hazards.

(Keywords : Taiwan, Natural hazard, Promotion, Slope land, Environmental
Education)
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Abstract

According to the water and soil conservation method chapter 3, processing and
maintenance of particular water and soil conservation know for needing water and
soil conservation processing and delimitation in the maintenance region as particular
water and soil conservation area very much and have the initiative to manage with
stricter land control Be. This is differing from general water and soil conservation
and the particular water and soil conservation area particularly emphasizes that the
delimitation announce, raises a point and control measure and protection to bring
items such as constitution and repair etc.. The delimitation is the land of each kind
of particular water and soil conservation area usage behavior, unless is the major
construction concerning water resource, don't involve the certain scale above land
change, through environment influence natural recreation area and agriculture that
evaluate reviewing pass herd usage's behavior's etc. to be free from development to
limit outside, any other development behavior all are forbidden. This makes to push
a particular water and soil conservation area delimitation work rather not easy. Even
if is delimited by the management organization, also because protection the object
make its delimitation needed sex for the district of public facilities or number less
greatly in order to reduce, and lose the original intention of lawmaking. On these
grounds, for raising the results of particular delimitation of the water and soil
conservation area, in addition to the particular water and soil conservation area
delimitation standard of standard necessity, abolish a project to it how to prove that
it saves to place of the necessity should also consider in the meantime. Be
advantageous to delimit the social milieu of the particular water and soiling
conservation area by construction. The particular water and soil conservation ward
chief expects a water and soil conservation project to become the important path that

the realization abolishes a project. Its influence in pushing a particular water and soil
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conservation area delimitation work is rather profound, can't neglect. This project
draws up to aim at the content that "the mudslide particular water and soil
conservation area” long-term water and soil conservation plans to carry on
self-criticism and adds a suggestion. Build up its standard content and copy.
Particularly the valuation mode that plan that the part of the benefit valuation should
can put forth concrete quantity's turning, with benefit follow-up abolish the basis of
the mudslide particular water and soil conservation area. In addition, the origin plans
to also draw up to build up long-term water and soil conservation project result
database and geography information system to provide the supervisor with the

organization and management organization search, covariance and analysis of use.

(Keywords : The Debris-Flow Particular Water and Soil Conservation Area,
The Environment Influence Evaluates, Plan Benefit Valuation,

Geography Information System)

84




PR ERE (2 FARFERAFHELAY
Feasibility Study on Automatic Event
Understanding of Debris Flow Surveillance

Video
I A 3R

Wang, Jia-Shung
FEER |96

£ 2

U BRI RS B S e DI A
Tt d oS B HRLE H TP B N AR PR lﬂhﬁn
S At R AR RSO © (R BB

CIVEE RS SY 0 B o) PR TR TR R ET%“Q'H\E'EJ S ST IT
REFRISAG o FPFHRIGPFOIFAVE LTI TR R | RS Tk
BEHP B 1 00 2R 02 S0 3 0LV i 5 T RT » R T S
PR VB (2 TR e P A o GRS TS 8 s P R R ]
FHBLES Al o 3 2 T RY (50 [ RIS Fol (20 Y e e v
FIo TR o3 V8 B RLE S @RS TR AT (R 19
RSP » 2 1 FERERUR T B TR TG - R e S T
SRR B PSS AR o I S A B Y
AP i B -

(M 2 Fim B 28 2228 Fhef BT BN H)

85




Abstract

This work aims to study the feasibility of understanding debris flow
surveillance video and to explain the detected events meaningfully. Motion
estimation and MoG (Mixture of Gaussian) background modeling techniques are
used to develop related event detection strategies. Some major results are
summarized in this report including: 1.Event detection strategies for existing
surveillance videos, 2.Motion based video characteristics extraction, 3.MoG based
video characteristics extraction, and 4.An event analysis tool set and video
management system. As the experimental results demonstrate, we conclude that
current video processing technologies are still far away to achieve understanding of
meaningful hydrology parameters. However, video understanding is still a useful
tool to raise early alarms for certain event scenarios, such as debris flow, flood, and

landslide without knowing the actual hydrology parameters in advance.

( Keywords : Debris Flow, Event Detection, Motion Estimation, MoG, Mixture
of Gaussian)
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Abstract

This year is the 3rd year of the 3 years project. We summarized the 3 years
studies into two parts. First, we focus on the development of radar-raingauge
integrated rainfall estimation scheme, and the application at local area during
typhoon strikes. Second, we try to access the feasibility of the forecast 0-3hr rainfall
by dynamical model (WRF) at typhoon landslide or debris flow events.

According to the first and second year of the results (Lee et. al, 2005; 2006),
the radar-raingauge integrated scheme that developed by this project has showed
high performance at the local area rainfall estimation. Integrated rainfall estimation
scheme can describe heavy rainfall characteristics well at local area when no surface
raingauge covered. And the traditional interpolated estimation by surface raingauge
shows inaccuracy at the same case. We also use the integrated method to exam the
heavy rainfall event that happened at Hao-Cha village in 2007. It showed reasonable
in the rainfall estimation.

In order to have an early warning of debris flow occurred, 0—3 hr predicted
rainfall is an important issue. The project of this year accessed the WRF rainfall
prediction at local area in 2005— 2007 typhoon events. The preliminary results show
the rainfall accuracy highly depended on the accuracy of the track prediction. When
predicted typhoon track is reasonable, the predicted rainfall distribution show highly
closed to the surface raingauge observation, but the estimated rainfall amount
showed less than the observation. On the other hand, it showed reasonable rainfall
time sequence in the model prediction.

Using advanced radar observation and coupled with model simulation will give
more rainfall information to determine the occurrence of debris flow or landslide.
This study show that the quality of QPESUMS estimated precipitation is superior to

interpolated precipitation by surrounding raingauge especially when rainfall
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concentrated at local area and surrounding raingauge is few, and WRF model can
offer rainfall time sequence when predicted typhoon track is reasonable.

( Keywords : Radar-Raingauge Integrated Scheme, Meteorological Dynamical
Model, QPESUMS, WRF)
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Abstract

The geological settings, geomorphology, and climate conditions in Taiwan
deemed the frequent occurrences of debris flow hazards. From typhoon Herb in
1996 to typhoon Mindulle in 2004, significant number of debris flow hazards and
landslide occurred in Taiwan, not only caused properties loss but also threatening
the lives of local residents. The Soil and Water Conservation Bureau of Council of
Agriculture, Executive Yuan, has launched the investigation since 1991, and
continued the site investigations and delineation of affected zone of 1,420 potential
debris flow torrents in 2003 for debris flow hazard mitigation. In 2005, the drafting
of information renovation and feedback system for potential debris flow torrents was
completed for continuing up-dating of the database.

The objective of this project is to enhance the local government’s abilities of
management and application of debris flow torrents potential data, and to precede
the site investigations according to feedbacks. This is the second year of a two-year
project. During the previous year, site investigations and evaluations for torrents
reported were conducted, and procedures for information renovation and feedback
system were modified. In addition, the potential analysis of debris flow torrents was
performed using Nan-Tou County as the pilot study area. In this year study, the
further up-dating of debris flow torrent database were conducted, and further
potential analysis and the delineation method of the affected area were conducted.

For the current delineation of debris flow affected area, the lkeya (1980)
equation is used for initial radius of a deposition fan, and modified according to field
topography. However, the lkeya’s equation tends to overestimate the run-out
distance of debris flow and affects the subsequent modification. An empirical
equation is established using the flow distance and elevation difference of the debris

flow torrent, length, and average gradient of the torrent. The total run-out volume
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was then estimated. Through verifications of field cases, it is suggested that a
non-exceeding probability of 85% of total run-out volume be used for estimating the
run-out distance, and the initial deposition fan can be developed for field
modification.

Following previous year study of debris flow potential in Nan-Tou County, the
debris flow potential of the Taipei metropolitan area and Hua-Lien County were
analyzed this year. By using the similar procedures of the Fisher discrimination
analysis, 80% accuracy rate was reached for debris flow torrents. Further
improvement of the accuracy rate might be achieved by taking into account the
classification of engineering geology. Based on the results, the potential occurrence
of debris flow can be classified as high, intermediate, or low, corresponding to the
probabilities of larger than 70%, from 30~70%, and smaller than 30%, respectively.
Such information could be applied to support issuing warning of potential debris
flow areas.

(Keywords : Debris Flow, Taipei, Hua-lien, Discrimination Analysis, Influence
Factors, Field Investigation )
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Abstract

This project is to establish the Graphic User Interface (GUI) for the numerical
program Debris 2d. This work should help engineers to use Debris 2D in
understanding characteristics of debris flows so that they can obtain an estimated
influenced area of debris flow. The program itself had been verified by theoretical
and practical cases. Major works includes reinforcing the basic theory by adding
modification of from the boundary layer, modulating the program, adding
pre-preprocessing and post- processing modules. After programming, we ask
professions to test the final product. Users are believed to be able to use the program
after spending an initial short time to study the program.

The project is successfully finished. However, due to copy write issues, we can
not automatically combine commercial software in our program to produce after
process figures. Only the step by step explanation is included.

The future work will include construction a data base for inputting parameters

and assessment module for real money evaluation.

(Keywords : Debris Flows, Numerical Simulation, Assessment of Engineering
Mitigation )
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Abstract

The conservation of water and soil bureau aimed at the potential brook of
debris flow control in recent years, devotes to impel the spirit of eco-engineering in
carrying on the plan design. Besides disaster prevention, limited information in
whether eco-engineering preserves biodiversity and restores ecosystems is an
important topic. This project extends the result of the projects in the pass two years,
discusses that how to fit in with the spirit of disaster prevention and eco-engineering
at the same time in debris flow control, and examine the effectiveness of using
eco-engineering on debris flow control. This project tries to establish an estimate
mold of potential brook of debris flow in Taiwan, and be reference of using
eco-engineering on debris flow control. This research will not only provide useful
information to the reconstruction project but also facilitate relevant personnel's
expertise.

( Keywords : Eco-Engineering , Debris Flow, Index of Stream Condition)
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Abstract

In this study, several topographical and hydrological parameters, including the
deposited length of debris flow L, the deposited width of debris flow B, the debris
flow deposited volume V, and the watershed area A and the rainfall intensity, for
debris flow events that occurred in Taiwan from 1985 to 2004 are collected. Based
on such collected data, four empirical relations, the probabilistic relation between V
and A, between L and V, the relation of L versus B as well as the relation of the
debris-flow discharge against the deposited volume V, are formulated using a
statistical analysis. The empirical relations developed in this study are applied to
evaluate the deposition zones of debris flow gullies which are located in Dilee
village in Nantou county and Fanlin village in Hualien county, respectively. The
deposition zones evaluated by the empirical relations are also compared with that
from the field investigation.

( Keywords : Debris Flow, Deposited Volume, Deposited Length, Deposited
Width)
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Abstract

The study focuses on post-earthquake landslide potential analysis and warning
criterion development to two earthquakes, Taitung earthquake and Heng-Cun
earthquake. Two stages of potential were considered that the period in 1 to 2 years
after earthquake regards as the short term stage and period in 3 to 5 years after
earthquake to be as the long term stage. For the short term period, the landslide
inventory of Toraji and Nari Typhoon (2001) event, which attacked Taiwan about
one year after Chi-Chi earthquake, was introduced to the potential analysis.
Alternatively, the landslide inventory of July 2" flood (2004) was applied to
evaluate the landslide potential of long term period. Besides, the landslide warning
criterion for the study areas were drafted as well.

The achievements of the study included the database development on
geomorphology, geology, landslide event, and etc.; literate review on the
characteristic of post-earthquake landslide; landslide potential analysis on Pingtung
and Taitung areas; and drafting landslide warning criterion for study areas. Factors
selected in potential analysis were the possible maximum landslide area, the
possible maximum landslide number, and the possible maximum landslide rate.
Based on above factors, the landslide potential for towns in the study area were
classified into high, medium, and low of 3 grades. Moreover, the rainfall warning
criterion, the accumulation and intensity of rainfall, for both short term and long
term periods were drafted for all of town.

( Keywords : Landslide, Heng-Cun Earthquake, Taitung Earthquake,
Potential, Warning Criteria)
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Abstract

This project is to solve some common and practical problems when engineers
design sediment disaster treatments.

1.When the impact momentum under 2000 N - S, cushion efficiency on attrition
tire-surfaces is better than complete tire-surfaces.

2. Impact force from elastic collision theory is bigger than the other theory. The
maximum impact force of debris flow experiment convert to field is 18.4 ton.
Compare with F ~500%R? gng F =30.807R’ the maximum impact force
is smaller than R=0.3m ~ V=3m/s.

3. According to the result of experiment, the wing slope of check has concentrate
effect for the movement of sediments, but it just reduce the volume of disaster,
it can’t completely prevent disaster overflow the top of check dam.

If the spillway has not enough cross section, the debris flow would overflow the
check dam and spread to downstream. The best way to protect the occurrence of
disaster, we suggest to design enough cross section.

4. To calculate the depth of scour hole, we suggest to apply the modified equation
with undeposited upstream of the dam to get the maximum depth of scour hole.

3F, %
Depth of scour hole: r = 0_9732y0-0436[ y J

27p"
Regarding the length of apron, we try to figure out the horizontal position of
the over-fall flow based on the modified equation with the silt-up upstream of the

dam to get the larger.

y j%moe

Length of apron: X=H, x| ———
: P ’ (—0.4981H0

(Keywords : Debris Flow, Impact Force, Used-Tire Cushion, Scour Hole)
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Abstract

To promote the effectiveness of slope land monitoring and precaution against
natural calamities, the Council of Agriculture’s Soil and Water Conservation Bureau
of Executive Yuan designs not only 2 DVDs related to remote sensing application
and debris flow monitoring but also publicities and brochures to let professional

scholars and visitors to understand its effectiveness clearly handled by Soil and

Water Conservation Bureau.

( Keywords : Debris Flow, Remote Sensing, Multimedia )
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Abstract

This study is to use new method for landslide monitoring based on setting up
targets for a total station (laser range) remotely. The target is a glass capsule
containing paint and grass-beads which is attached to an arrow and installed by
crossbow. Some experiments were performed to test the effects of rainfall,
observation distance and different materials. According to data of field experiments,
the laser reflection intensity of installed target decreased with distance and rainfall.
Laser reflection intensity of targets was greater than 3% at a distance from 42~
293m. Based on data of experiments, it is shown that the targets installed at some
specific locations in the potential landslide area are suitable for monitoring by using
total station (laser range). It is possible to use auto-tracking function of total station
for monitoring potential landslide area automatically.

(Keywords : Landslide, Monitoring, Crossbow )
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Abstract

Because of global warming effect, abnormal change of whether is constantly
occurring over the past years. Taiwan, an island situated in an earthquake active
zone, has to endure challenges from typhoons and earthquake consistently attacking
this island. As a result, prevention of landslide hazards including landslide and
debris flow due is a serious topic deserving further investigation. Over the past
years, vast amount of resources from both academic and government institutions
have been poured into the disaster prevention. Reasonable progress and valuable
experience on the prevention of landslide hazards have been obtained over the past
years. Hindered by the significant amount of costs, however, including costly
monitoring instruments, high set-up and continuous maintenance cost, in addition to
problems associated with rigorous environments under monitoring, large-scale
monitoring of potential landslides is not fully and successfully implemented. To
solve this problem, we have applied the research results that we have accumulated in
the fields of electrical and electronic engineering over the past years into the areas of
landslide hazards monitoring. In this project, we have investigated the original
designs based on the research results of academic papers published and patents
granted to the research team members, and have them revised to design apparatus
and means suitable for local use in Taiwan, taking account of the examiners'
comments raised in the initial and mid-term reviews. Currently, several devices have
been developed by our research team, including electro-optical type landslide
movement measuring device, reed-switch type landslide movement measuring
device, image-based landslide movement measuring device, and wireless sensors
network, etc. Effort is currently being made toward the establishment of reliable,
accurate, and low-cost devises to realize the objective of a mobile monitoring
system for landslide hazards prevention.

( Keywords : Landslide Hazards Monitoring, Electro-Optical Yype,
Reed-Switch Type, Image-Based, Wireless Sensors Network )
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Abstract

Land use / land cover (LULC) is one of the main issues of river basin
management. Traditional investigation of LULC is time and manpower consuming.
Therefore remote sensing is one of best way to monitor LULC.

This project utilize satellite imagery to classify Sule basin into eight classes
including broad-leaf, conifer, bamboo, fruit farm, paddy area, bare soil, building up
and water. To make preciously and accuracy classify, we use band spectrum
information, texture and vegetation index which integrated multi-seasonal,
multi-spectral and multi-scale (M3S). Furthermore, multi-date change detection also
applied to monitor land cover change result from typhoon event (AERE).

Results show that LULC classified of SPOT-5 imagery have high overall
accuracy and kappa statistics. Change detection can effectively detect real change
area. Finally, integrated with LULC, geology, underground water level, rainfall
amount and relative information, the relation between hillside debacle and land
cover type is analyzed and discussed.

(Keywords : Land Use/Land Cover Classify, Change Detection, Landslide
Potential Assessment, AERE Typhoon)
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Abstract

Remotely Piloted Wehicle (RPV) technology possesses advantages of
mobilization, instant response and non-limitation by strict weather condition. In this
project, we used RPV technology to collect the environmental information of 20
hillside areas managing by the Soil and Water Conservation Bureau. According to
environmental properties in the 20 hillside areas, it could divide into three types
such like “Environmental Disaster Areas”, “Engineering Construction Areas” and
“Village Development Areas”. Environmental disaster areas meant collapsed areas
or debris flow disaster areas. Engineering construction areas meant SWCB used
engineering technology to rebuild and recovery the disaster area. Village
development areas meant SWCB managed the village construction region actively.
These RPV images could provide SWCB with Instant and wide environmental
information, such as, the foundation information collection of the sloping fields and
the whole analyses of change and monitor.

On the other hand, to promote the characteristics and achievements of the RPV
technology effectively, we made 3D animation which simulated the area called SHI
MEN watershed. We used 3D simulation technique and many media elements to
make topic 3D animation. The 3D animation can become the educational reference
of the disaster prevention effectively.

Finally, SWCB implements RPV technology to build environment information
for many years. This project collected the RPV images to establish the “Remotely
Piloted Vehicle information system”. The system could show the introduction of
RPV technologies and applications. It also provides convenient functions about RPV
images query and download for SWCB officers to reach benefits of information

sharing and distribution.

( Keywords : Remotely Piloted Vehicle, Slopeland, 3D Simulation)
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Abstract

According to the results of observation since 2003, there are anomalous surface
displacements in the failed area, induced by weathering and surface buckling, and
no significant subsurface movement. The fluctuation of groundwater in the BH-4
sensitively responds to rainfalls. Its water level may have less fluctuation at the
depth of 1 m during continuous raining. It is inferred that there is a groundwater
conduit connecting with a nearby recharge area on the upper part of this unstable
slope.

A large block of weathered rock overlaying a slip surface forms the uppermost
part of the failed slope. The weathered rock slid down the slope induced by heavy
rainfall during Mindulle Typhoon in 2004 and Bilis Typhoon in 2006. The volume
of the weathered rock slip down the slope during Bilis Typhoon is about 200,000m?,
it moved down 180m away from the scarp and remains on the upper slope of
Lung-Nan Road. The risk of the interested slope remains high because several
cracks distribute on the crown, most parts of this failed slope are still unstable.

There are two groundwater observing wells, BH-1 and BH-3, at the deposited
area of the landslide. The water level in the BH-3 is often found at the depth of
about 39 m; it appears slight variations with rainfall, indicating that the groundwater
detected occurs in bedrock and is little recharged from landslide dams. The variation
of groundwater level in the BH-1 is closely related to the rainfall; the water level
rose up 1~2 m during the typhoon seasons. The time lag for the response of the
water level was about 4~6 days. The observed results suggest that the groundwater
in the BH-1 occurs in colluviums and is partly recharged from a nearby small
landslide dam.

In addition to rainfall, the surface water from stream affects the water level of

the landslide dam observed. After heavy rainfall, the water level of the landslide
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dam decreased rapidly and generally at the elevation of 575.25 m, it can be used as
reference of disaster warning at deposited area.

Locations of collapse at both sides of the spillway are related to the confluence
of Jiu-thai-hu stream and its branches, masses of debris on the valley become the
path of subsurface flow, and it leads to continuous collapse at both sides of the
spillway.

Since most parts of this failed slope are still unstable, especially during the
heavy rainfall period, the relative authority should forbid people to pass through
Lung-Nan Road after heavy rain forecast announced by Central Weather Bureau,
and within one week after heavy rain. Drainage works are also recommended at the
locations of confluence of Jiu-thai-hu stream and its branches to maintain stability of
deposited area.

( Keywords : Chiu-Fen-Erh-Shan ,Landslide, Monitoring )
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Abstract

According to the water and soil conservation method chapter 3, processing and
maintenance of particular water and soil conservation know for needing water and
soil conservation processing and delimitation in the maintenance region as particular
water and soil conservation area very much and have the initiative to manage with
stricter land control Be. This is differing from general water and soil conservation
and the particular water and soil conservation area particularly emphasizes that the
delimitation announce, raises a point and control measure and protection to bring
items such as constitution and repair etc.. The delimitation is the land of each kind
of particular water and soil conservation area usage behavior, unless is the major
construction concerning water resource, don't involve the certain scale above land
change, through environment influence natural recreation area and agriculture that
evaluate reviewing pass herd usage's behavior's etc. to be free from development to
limit outside, any other development behavior all are forbidden. This makes to push
a particular water and soil conservation area delimitation work rather not easy. Even
if is delimited by the management organization, also because protection the object
make its delimitation needed sex for the district of public facilities or number less
greatly in order to reduce, and lose the original intention of lawmaking. On these
grounds, for raising the results of particular delimitation of the water and soil
conservation area, in addition to the particular water and soil conservation area
delimitation standard of standard necessity, abolish a project to it how to prove that
it saves to place of the necessity should also consider in the meantime. Be
advantageous to delimit the social milieu of the particular water and soiling
conservation area by construction. The particular water and soil conservation ward
chief expects a water and soil conservation project to become the important path that

the realization abolishes a project. Its influence in pushing a particular water and soil
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conservation area delimitation work is rather profound, can't neglect. This project
draws up to aim at the content that "the mudslide particular water and soil
conservation area" long-term water and soil conservation plans to carry on
self-criticism and adds a suggestion. Build up its standard content and copy.
Particularly the valuation mode that plan that the part of the benefit valuation should
can put forth concrete quantity's turning, with benefit follow-up abolish the basis of
the mudslide particular water and soil conservation area. In addition, the origin plans
to also draw up to build up long-term water and soil conservation project result
database and geography information system to provide the supervisor with the

organization and management organization search, covariance and analysis of use.

(Keywords : The Debris-Flow Particular Water and Soil Conservation Area,

The Environment Influence Evaluates, Plan Benefit Valuation,
Geography Information System)
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Abstract

The geological settings, geomorphology, and climate conditions in Taiwan
deemed the frequent occurrences of debris flow hazards. From typhoon Herb in
1996 to typhoon Mindulle in 2004, significant number of debris flow hazards and
landslide occurred in Taiwan, not only caused properties loss but also threatening
the lives of local residents. The Soil and Water Conservation Bureau of Council of
Agriculture, Executive Yuan, has launched the investigation since 1991, and
continued the site investigations and delineation of affected zone of 1,420 potential
debris flow torrents in 2003 for debris flow hazard mitigation. In 2005, the drafting
of information renovation and feedback system for potential debris flow torrents was
completed for continuing up-dating of the database.

The objective of this project is to enhance the local government’s abilities of
management and application of debris flow torrents potential data, and to precede
the site investigations according to feedbacks. This is the first year of a two-year
project. During this year, site investigations and evaluations for torrents reported
were conducted, and procedures for information renovation and feedback system
were modified. In addition, the potential analysis of debris flow torrents was
performed using Nan-Tou County as the pilot study area.

The potential analysis of debris flows was conducted using statistics of
influence factors, including geology factors, geomorphologic factors, and
hydrological factors. The discriminant model was accordingly. The results yielded
accuracy rate of 62% and reached 68% by adding shape factor for the 101 debris
flows in Nan-Tou County. The results of the Fisher discrimination analysis appeared
to be satisfactory for identifying the potential debris flow, and the torrents were
classified as high, intermediate, or low potential, corresponding to the accumulated

probabilities of larger than 70%, from 30~70%, and smaller than 30%, respectively.
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Such information could be used supporting decisions of issuing g warning of
potential debris flow areas.

(Keywords : Debris Flow, Nan-Tou County, Discriminant Analysis, Influence
Factors, Field Investigation )
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Abstract

The conservation of water and soil bureau aimed at the potential brook of
debris flow control in recent years, devotes to impel the spirit of eco-engineering in
carrying on the plan design. Besides the disaster prevention, limited information in
whether eco-engineering preserves biodiversity and restores ecosystems is an
important topic. This project plans to conform domestic and foreign correlations
theory and technology, discusses that how to fit in with the spirit of disaster
prevention and eco-engineering at the same time in debris flow control, and examine
the effectiveness of using eco-engineering on debris flow control. This project tries
to establish an estimate mold of potential brook of debris flow in Taiwan, and be
reference of using eco-engineering on debris flow control. This research will not
only provide useful information to the reconstruction project but also facilitate
relevant personnel's expertise.

( Keywords : Eco-Engineering , Debris Flow, Index of Stream Condition)
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Abstract

We field investigated the status of 90 (69%) Taiwan fishways for two
consecutive years (1995 and 1996). Near one third (34.2%) of the existing fishway
was damaged and can no longer be used. Four different damage types of fishway
were found. The first type is the major dam structures were destroyed by debris
flows of floods. The second type is the fishway’s structure was damaged. The third
type is the conduit of fishway was buried by large rocks and/or broken woods. The
last one is due to the riverbed erosion. We suggest two recommendations for the
future fishway design. First, we should carefully consider and evaluate the
feasibility to build fishways in the rivers with steep slopes. Once the fishway should
be built, the step-and-turn type is recommended. When the slopes of rivers are mild,
the whole section step type fishway should be considered.

In order to understand whether the native fishes of Taiwan were able to utilize
fishways for upstream migration, we conducted the experiments on fish migration,
using three types of fishways at Liuchong creek. It was found that eight species
were able to utilize the no.6 dam fishway for upstream migration, three species at
the simple plane type fishway and five species at the Larineir type fishway beside
BaiHe township liuxi elementary school. The functions of simple plane type and
Larineir type fishways are complementary, they could provide migrant species with
multiplicate upstream ways.

Related domestic and foreign documents especially Japan were researched and
compiled to gather the latest fishway designs and establish essential references for
building sustainable fishways in Taiwan. Fishways (since 1991) in Japan were
reviewed and some proposals were made on their improvement. A major problem
was lack of a holistic view in the role of fishways. Most fishway evaluations were

based on experiments using stocked fish in the fishway to examine possibility of
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their upstream movement. In the case of the fishway of Koroaki dam with 79.2 m in
height, fish passing through the dam were few in number in spite of the
effectiveness of the fishway itself. Several scientists have examined the monitoring
data on the fishways of the Nagara Rivermouth Barrage and arguments on the
environmental influence of the barrage were made based on their evaluation. The
function of fish passage is not the purpose of a fishway but a part of conservation of
fish population. We should include dam effect estimation in a fishways evaluation
program, for this purpose required are approaches from fish population ecology such
as investigation of longitudinal distribution and seasonal pattern of migration in each
age of the fish population. Practical guidelines for the method of evaluation should
be developed.

Fish habitat in streams is made worse by sabo works which are control of
erosion and sedimentation, through two major processes: dams obstruct fish passage
and channel works eliminate the environmental multifariousness of fish habitat.
Adoption of combination of the method of low dams series and simple pool-type
fishway is recommended. Grasping nature of a stream and performing proper
channel works in accordance with the nature possibly enables desirable channel
works that satisfy both prevention of disaster and conservation of fish habitat. In
order to avoid excessive sabo works, it is important to understand sabo works and
proper treatment of watershed.

Function of low dam’s series was studied in Shiretoko Peninsula, Hokkaido,
Japan. In three sets of the low dams series, pool depth, head (vertical drop between
top of a dam and surface of pool formed just below the dam) and total fall (sum of
the depth and the head) were measured. Total fall varies in accordance with
fluctuation of streambed elevation nearby. When total fall is constant, pool depth
and head greatly fluctuate. Low dam’s series thereby can be a barrier to upstream

passage for fish. Installing a trapezoid notch to a low dam is efficient for reducing
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head temporarily. However, degradation of the streambed possibly causes expansion
of total fall and head. In order to ensure fish passage, structure of dam should be
modified as follows. Fixation of channel course by making a cut with enough width
and depth for flood passage is required. Installation of auxiliary dam is still effective
where the next downstream dam prevents excessive degradation of the streambed.
Making downstream slope of a dam gentle and extending into the streambed would
help fish passage.

(Keywords : Taiwan, Fishway, Low Dams Series, Evaluation, Ecology )
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Abstract

Slit dam, is usually adopted to intercept debris flow and thus reduce its impact
on downstream areas. There are two main types of retaining structures used for the
slit dam design in Taiwan, namely, gravity type and cantilever types. In this study,
we collected various design data of slit dams in Taiwan to study the safety issue and
the efficiently on blocking debris and building costs as well. To investigate the
stability of the cantilever type slit dam, four different conditions were analyzed as
follows. 1. Empty dam impacted by debris flow. 2. Full filled dam with normal flow
under maximum designed earthquake. 3. Full filled dam with maximum flow. 4.
Nearly full filled dam stricken or impacted by huge rock at the top of the dam.

Owing to the fact that certain structures may not survive the impact due to huge
falling rocks even when they were designed by codes. It is intended to carry out
impact tests on the proposed used-tire cushion materials to evaluate the effectiveness
of such devices on reducing the maximum impact force. The results indicate that
used-tire cushion material can significantly decrease the maximum impacted force
about 95% or higher for slopes between four to fourteen degrees. It is then
concluded that these use-tire cushion materials may have excellent potentials to be
applied to maintain the safety of retaining structures. As a result, it seems more
economically efficient to design retaining structures with used-tire cushion systems
than those without used-tire cushion systems.

(Keywords : Debris Flow , Slit Dam , Impacted Force , Used-Tire Cushion)
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Abstract

The AERE Typhoon was carried heavy rainfall to Taiwan on August, 2004 and
was resulted in a lot of collapsed areas in Shi-Men watershed. Then HAITANG
Typhoon and MATSA Typhoon came on 2005 and also eroded collapsed areas
deeply and widely. Because those reasons, there were caused more soil and stone
flow into the Da-Han river and let the river became muddy with the result that can't
supply running water normally. Owing to such kind of disaster factor, SWCB
immediately proceeded the recovery work. Because there is no earlier environmental
information and the environmental changed quickly in recent years, we built
full-scale environmental information in order to provide the effective reference to
SWCB.

In order to support SWCB to carry on short, medium and long-term of the
water and soil conservation manage project, we integrated remote sensing, aerial
survey, LIDAR, GPS to establish multi-scale environmental information. There was
including two periods SPOT5 satellite images, two periods aerial photo and DEM,
two periods Remotely Piloted Vehicle images, one period LIDAR information.
Besides, we used these satellite images and aerial photos to landslide discrimination
and estimated the recovery of vegetation. Compared the result with the earlier
information, we discovered the landslide already getting less and that approved
SWCB good management.

In the future, we suggest there will must build multi-scale remote sensing
image cyclically and we can also use LIDAR technology to produce DEM
information in some important area to estimate the landslide volume. Then we can

integrate these data into diversified information network and built Grid Monitoring
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system to assist SWCB to reach full-scale management in Shi-Men watershed.

( Keywords : Multi-Scale Spatial Information, LIDAR, Digital Elevation

Model, Aerial Photo, Remotely Piloted Vehicle Image, Shi-Men
Watershed )
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Abstract

Multiple disciplines including RS, GPS, GIS and MIS data survey are used for
data collection, retrieval, and analysis in order to efficiently monitor and manage
slope land by the Soil and Water Conservation Bureau.

The main goal of this project is to guarantees the system to be stable. Mean
while, the functions of Changed Point Areas Inspection and Management System are
upgraded and released to every local government units. The inspection efficiency
man be increased by the generally participation of every members on slope land
management system. All these efforts are used to reach the goal of e-government
and to hold back the illegal behaviors in slope land areas.

( Keywords : Remote Sensing, GIS, WWW )
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Abstract

In this project, various ecological engineering methods for slope stabilization
are to be collected from various countries, compared and suggested to be used in
Taiwan. Graphic displays of the methods are to be established and developed,
species of the plants which are suitable to be used in Taiwan for slope stabilization
are to be analyzed and classified, so that for each ecological engineering method,
suitable plants are to be recommended. Practical engineering cases are used to do
the slope stability analysis and the appraisal of effects of the ecological engineering
methods.

In the compilation of illustrations of this report, thirty ecological engineering
methods for slope stability which are commonly used in Taiwan and abroad are
collected and clarified into three major categories: slope surface, drainage for the toe
of slope, and drainage on the slope. In regard to species analysis and classification
of plants used in ecological engineering methods for slope stability, suitable native
plants species in Taiwan are collected, analyzed and classified according to their
characteristics. For stability analysis, shallow and deep failures are investigated. The
analytical hierarchy process is used for the evaluation of benefit, and the practical
engineering case of Er-Ba-Tzu ecological arboretum is used to do the slope stability
analysis and the appraisal of effects of the ecological engineering methods.

( Keywords : Ecological Engineering Method, Slope Stabilization, Appraisal of
Effects)
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Abstract

Taiwan is located in the Asian Torrid Zone, and it is one of the disaster zones of
typhoon in the worlds because Taiwan averagely experiences the damages of 3.5
typhoons every year. Besides, after 921 earthquakes in Taiwan, debris became

loose and easily happened debris-flow disasters. Thus, SWBC set up the
Debris-Flow Disaster Prevention System in 2001 and built up a transmissive system
with CWB to receive the instant information from CWB so that SWBC can refer to
the information which is analyzed by system to prevent the debris-flow disasters.

The Debris-Flow Disaster Prevention System has experienced three years,
including rising up the efficiency of Debris-Flow Disaster, saving time for duty
people of Prevention team group, and intergrading the recent achievements of
SWBC for Debris-Flow Disaster. This project will use the records of every disaster
to estimate the condition of disaster; also, adding the technology of cell phone to
develop a system of Debris-Flow Disaster check. In order to enhance the ability of
disaster group, it also develops a system for drill online regularly and raise up the
abilities of people in SWCB.

( Keywords : Debris-Flow )
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Abstract

Taiwan Island is of mountainous with high density of population concentrated
on a narrow belt of western plain. Human activities are forced to move toward
slopping area and even mountains after an overdeveloping of flat plain. These
include establishment and construction of local community, agricultural zone, golf
course, and road network, among others. The competition of land use with nature
leads to landscape change to dramatic degree. The complex geological setting is
prone to landslide and soil erosion triggered by torrent storms if soil and water
conversation are not well cared. The 921 great earthquake in 1999 further made the
soil even more vulnerable to slide and collapse. It has been seen from 2004 “72”
Flood event which caused large scale damages from Hsin-Chu to Chai-Yi counties.
There are total of 5 Typhoons in this year (2005), including: Haitang (07/16), Matsa
(08/03), Talim (08/30), Khanum (09/09), and Longwang (09/30). These Typhoons
adversely raged against some counties. Hence, monitoring of land-use change to
reduce or prevent illegal and over developments becomes critical for effective and
efficient land management.

This project continues the efforts of land-use monitoring carried out by Soil &
Water Conservation Bureau (SWCB). Land-use changes were analyzed from SPOT
satellite and FORMOSAT-2 images with ground truth and other GIS data provided
by SWCB. Reports are then issued every two months to city government for in-situ
checks. It is demonstrated that the use of satellite imagery through the current
Project substantially enhances the monitoring of land-use change and improves the
detection rate.

(Keywords : Land-Use Monitoring, Satellite Images, Land Management )
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Abstract

In order to understand the existing environmental characteristics and vegetation
conditions on bare slope, deposit areas and the purlieus of landslide area, this project
is mainly focuses on the investigation and analysis of treatment cases in landslide
source areas, evaluate the suitability on different engineering methods to establish
integrated information and techniques to handling problems in landslide areas.

The main items of the project includes :

1. Compilation and evaluation the environmental characteristics of landslide areas.
(1) The different vegetation types on the purlieus of landslide areas.
(2)The vegetation treatment techniques on bared slope of landslide areas.
(3)The vegetation treatment techniques on deposit areas of landslide areas.
(4)The environmental character evaluation of landslide source areas and
efficiency evaluation of construction in landslide areas.
2. The investigation and analysis of existing treatment cases in landslide source
areas.
(1) The effect investigation of simple retaining structures.
(2) The effect investigation of staking and wattling techniques.
(3)The investigation and analysis of spreading seeds (including spurting seeds)
techniques.
(4) The investigation of planting techniques.
3. The development and innovation of treatment techniques apply in landslide
source areas.
(1)The development and exploitation of utilized materials.
(2)To provide opportunity for technical exchange on utilized materials of
domestic and international landslide management and disaster mitigation

methods and vegetation techniques.
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(3)Compilation of construction drawings of landslide treatment.

( Keywords : Landslide Areas, Erosion Source Management, Treatment
Measures and Techniques, Construction Drawings)
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Abstract

Remotely Piloted Vehicle (RPV) possesses advantages of mobilization, quick
response, timeliness, and non-limitation by strict weather condition. In this plan, we
use PRV to collect the basic environmental information of hill of assigned managing
areas according to the Soil and Water Conservation Bureau.

We carry out seven tasks in Central and Eastern Taiwan and expect that the
information can be treated as a reference to follow-up management and disaster
mitigation.

On the other hand, Typhoon Aere struck the upstream area of Shihmen
Reservoir last year causing collapse in many places. This year it attacked by
Typhoon Haitang and Matsa in succession, and further caused water shortage.
Therefore, we also make use of Remotely Piloted \Vehicle to shoot the status in 10
areas within Shihmen Reservoir. After image mosaic and geometric correction, we
proceed the collapse range judgment and disaster status qualification to provide the
Soil and Water Conservation Bureau a real-time and effective disaster information.

In the follow-up evaluation, for effectively demonstrating the impact on the
real environment by debris flow, San-bu-keng in Nantou County is designated as a
sample area. In this area, an overall simulated display from the beginning of debris
flow disaster to the renovation situation will be made by 3D simulation The result
can be used as a multimedia teaching material, which is an important medium of
publicity for the Soil and Water Conservation Bureau and the public.

(Keywords : Remotely Piloted Vehicle, Shin-Men Watershed, Landslide, 3D
Simulation)
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Abstract

Taiwan Island poses very rough and steep terrain along the Central Range to
east coast with only about 30% of plain area along the west coast. It suffers from
strikes from typhoon and flushes storms almost every year. The Mindulle typhoon in
2004 July carried heavy rainfalls and raged viciously to the several counties in
Middle Taiwan. The aim of this project was to understand and document the caused
landslides in the seven counties by means of change detection using satellite images
in order to assess the potential risk, to build up the attribution properties, and to
compare with the past analysis result by Soil and Water conservation Bureau
(SWCB) in earlier this year. It is hoped that we may improve our understanding
about the status and trend of the catchments, drainage network, and watersheds.

From the analysis results, it was found that the total landslide area was
23,748.37 hectares. Among them, the increased counties were Miaoli, Taichung,
Nantou, and Jiayi, while the decreased counties were Taichung city, Zhanghua, and
Yunlin; only 11 %( 2607.23 hectares) belong to mountainside range, the others were
part of forest area. In terms of the scale by numbers of landslide, mostly were fallen
between 0.1 to 0.5 hectares, or about 33.4% in total; if terms of area, areas between
2 to 10 hectares had 33% of the total; gradient at most number is 53% between
30 with 45 degree. It was also found that most landslides were in between 45 to
60 degrees and 25% of them were between 1,500 to 2,000 meters in altitude. It was
worth mentioning that Nantou County, the 921 great earthquake sites, wrap up a
total of 13,270 hectares, increasing 1,792 hectares from previous report, while the
most area decreasing county was Yunlin, amount to 204 hectares in reduction.

(Keywords : Landslide, Change Detection, Satellite Image )
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Abstract

MINDULLE Typhoon attacked Taiwan on first July 2004 and took a lot of
rainfall to cause the flood, landslide and debris flow disaster, especially in the
Nantou county and Taichung county. In order to figure out the range of disaster and
count the collapsed areas and quantification, we used the Remotely Piloted Vehicle
technology to get the real time images about the collapsed land. And then we
collected a lot of effective information to simulate the debris flow state to build the
animation which becomes the educational media tool in the future.

On the other hand, we developed the Executive Information System for
improving the ability of response. The commander can use this system to make the
decision quickly and deduce the pressure of the operators. And then in order to
speed up the restored working, we also build the Spatial Engineering Management
System. The system can assign the works in the real time and monitor them in
anytime.

To sum up, we completed the work projects and could bring the benefit of
improving the response ability and reducing the effect of disaster.

( Keywords : 72 Flood Disaster, Debris Flow, Remotely Piloted Vehicle,
Response )
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Abstract

The major working items of the second year project (FY93) are including as
follows: 1.set-up groundwater monitoring stations; 2.monitoring ground water
fluctuation; 3.investigating landslide surface; 4.analyzing slope stability;
5.simulating the post-failure behavior and 6.exploring the ground movement of the
Chiu-Fen-Erh-Shan landslide slope.

In the first year project (FY92), an inferred sliding surface was found at the
depth of 8 to 23 m below surface in the lower slope near the road named Lung-Nan,
which is based on the local landform and boring cores investigations. From the
results, the inferred sliding surface developed in parallel with the bedding plane, but
not yet to confirm by the monitoring data of inclinometer.

In all monitoring wells, groundwater level was rising after the rainfall and went
down gradually. In those wells, BH-4 variation is significant and changes within 1 m
below surface when has heavy rainfall. The groundwater level of BH-01 in the
deposit area may be affected by the combination of rainfall and the landslide small
dam’s leakage. Its groundwater level elevation variation during the values of 513.57
and 512.28m before Mindulle and Aere Typhoons, but after the heavy rainfall
caused by two typhoons mentioned before, groundwater levels were rising about
1.75 and 1.0 m, respectively. The response is about five days delay.

The small dam’s surface water level could be affected directly by the rainfall,
but also influenced by the Chiuchaihu creek. Its water level change is usually
smaller than 0.6 m before the coming of Mindulle Typhoon. After that, the water
level was suddenly rising up to 1.08m contributed by the 1107.5mm cumulative
rainfall of Mindulle. Then, the water level drawdown about 0.5m drainage from the
spillway. During the date of Aere Typhoon coming, its water level was rinsing again

up to 0.43m contributed by the 542.5mm cumulative rainfall of Aere.
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The post-failure behavior and impact area of Chiu-Fen-Erh-Shan slope along
the inferred sliding surface were investigated by using the method of Discontinuous
Deformation Analysis (DDA). Simulation results indicate that the depression in
front of the toe of the Chiu-Fen-Erh-Shan slope offers a place to trap the sliding
rocks acting as a buffering zone when only the failure at the lower slope is
concerned. However, the full slope failure involves larger amount of rocks and
generates more violent impacts to have further movement than the case concerning
only the lower slope. The depression closely in front of the slope toe can no longer
have enough space to trap all the sliding rocks, and these sliding rocks have
opportunity to damage the memorial park, which is at the distance 2-3 times of the
height of the slope. The angle of internal friction of the discontinuities affects the
failure behavior significantly, but the cohesion does not. The affected area increases
when the angle of internal friction of the discontinuities decreases.

The displacement monitoring results show that the horizontal displacements at
points of D4 and F7 presenting individually continuous changes in the same
directions and significant trends of cumulative movements. Hence, continuous
sliding may occur at these positions but not available at other points.

Horizontal displacement exceeding 10 mm was measured at the monitoring
points G1 to G5 individually at the deposit area after the attacking of Mindulle
Typhoon. The significant horizontal displacement at G3 and G4 were measured
reaching to 36mm and 26mm, respectively. In addition, the largest vertical
subsidence, 18mm, occurred at G4. Local failure was found at G4 and G5, which
locates at the south slope of the spillway, and was caused by the flood during
Mindulle Typhoon.

Part of deposits on the sliding area failed during the Mindulle and Aere
Typhoons and damaged the monitoring devices on the slope and the base course of

the highway resulting in the interrupting of Lung-Nan Road. The deposit volumes
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remain hanging on the upper slope and the lower slope are 4.6x10° m® and 1.3x10°
m?® calculated from the field survey data. The risk of the interested slope remains
high because several cracks distribute on the crown and the southeast part of the
sliding area.

Part of deposits on the sliding area failed during the Mindulle and Aere
Typhoons damaged the monitoring devices on the slope and the base course
resulting in the interrupting of Lung-Nan Road. The water in the discontinuities
generating water pressure decreases the stability of a slope, especially in the heavy
rainfall period caused by typhoons. The DDA simulation results show that the
relative authority should prohibit any activities in that sensitive area during or even
few days later after heavy rainfall.

(Keywords : Chiu-Fen-Erh-Shan, Landslide, Monitoring )
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Abstract

Since Typhoon Gloria caused debris flow in Shuenyie, Taitung in 1963 (the first of
recorded ever), the debris flow disasters on Taiwan’s slopelands have never ceased
to happen, causing threats and trials to the life and property of mountain residents,
overall industril economy and tourist industry and transportation. In 1990, Typhoon
Ophelia caused debris flows at Tungmen Village and Jungshu Village in Hualien
County, resulting in severe damages which caught the attentive eyes from industries,
governments and academy. Typhoon Herb in 1996, particularly, highlighted the
seriousness of the debris flow problem in the island of Taiwan by inducing a few
dozens of major and minor debris flow disasters along the New Central Cross-Island
Highway (Tai-21 Route) in Nantou County. Nurtured by the 921 Major
Earthquake in 1999 and the back to back strikes of Typhoon Taroji and Typhoon
Nari in 2001, the debris flow disasters took place in central and eastern parts of
Taiwan to an unprecedented extent that debris flow became the synonym for earh
disasters on slopelands in the island of Taiwan. The affected scope of the hazards of
debris flow is gradually spreading, which is likely to shake the balanced
development of the economic environment and the mountainous ecosystem in the
region of Taiwan; therefore, it is urgent to enhance the research in various issues in
relation to debris flow in order to upgrade the ability of debris flow prevention.
Among the approaches, the Debris Flow Observation System, which is aware of
both the signs before a debris flow and the changing situations during it, is helpful in
the development of theories about debris flow, and particularly capable of acquiring
the instant information about the possible changes in situ prior to the happening of
disasters in regard to disaster prevention and response, so it can elevate the ability of
the prevention and response by far. Consequently, the Soil and water conservation

bureau of Council of Agriculture, Executive Yuan, has completed the deployment
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project of ten exemplar debris flow monitoring stations (Chiufenerhshan, Chunkeng,
Shang-an, Fengchiu, Shenmu, Baibufan East Pit, Da Tzukeng, FengYi Pit,
Kasavakan and Huashan stations). While this project yields good effects, it also
integrates the real-time information on the areas of potential debris flow torrent into
SWCB'’s Debris Flow Disaster Response System during flood-protection periords
for the disaster prevention agencies of all levels to use as a reference in decisions,
which receives appraisals from many sectors. In view of smooth operation and
continuation of on-site observation and information gathering of debris flow to
enhance the ability of debris flow disaster response and the efficiency of disaster
warning reporting during the flood-protection period in 2004, it was planned to
deploy another two such exemplar stations at Fengshan Village of Alishan
Township, Chiayi County and Dahsing Village of Kuangfu Township, Hualien
County, to increase the sites of debris flow observation and data gathering.
Therefore, this project is set out to employ advanced measuring instruments and
high-efficiency transmission system to keep track of information like soil and sand
production in rivers, and occurrences and changes of debris flow in a real-time

manner.

( Keywords : Debris Flow, Debris Flow Monitoring Station, Debris Flow
Monitoring System )
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Abstract

Taiwan is an island with a high population density concentrated on a narrow
belt of western plain. Human activities are enforced to move toward slope land areas
and even mountain regions due to the overdevelopment of flat terrains, which house
the major social-economic activities. The competition for land leads to a drastic
landscape change. The complex geological setting is prone to landslide and soil
erosion triggered by torrential storms if soil and water conversation measures are not
well implemented. Unfortunately, the 921 great earthquakes even fugther made the
mountainous terrain more vulnerable to slope failure and soil erosions. This has
been witnessed by 72 major floods in 2004 which created serious damages across
Hsin-Chu to Chai-Yi counties. Therefore, it’s critical to regularly monitor land-use
changes and to prevent illegal developments over slope land areas.

This project continues government efforts on land-use monitoring carried out
by Soil & Water Conservation Bureau (SWCB). Land-use changes were monitored
regularly by SPOT satellite images and supplemented GIS data provided by SWCB.
Reports are released every two months to city government for in-situ validations. A
total of 1,134 changed areas were identified, with 136 sites (12 %) confirmed illegal.
It is demonstrated that the use of satellite imagery substantially enhances our ability
to monitor land-use change and improve the detection rate.

( Keywords : Land-Use Monitoring, Soil and Water Conversation, Land
Management )
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Abstract

Songhe Tribe, situated in Bo-ai Village, Ho-ping Township of Taichung County, is
one of the Atayan tribal communities within the Dajia River basin. The area around
the Tribe is in the downstream of potential debris flow torrents Taichung 003 and
004. Before the 921 Major Earthquake, Songhe community had also been among the
important tourist sites; the Earthquake did not cause serious damages to it, however,
the area of Songhe was brought some earth avalanches after the quake, which have
caused debris flow and rock slide in this area whenever there is extremely heavy
rain. In this July (of 2004), the excessively heavy rain brought about by Typhoon
Mindulle struck the same area severely, causing a multiple of residences buried and
about eight hundred residents relocated to Bo-ai Elementary School for shelter.
Consequently, the Soil and water conservation bureau of the Council of Agriculture,
Executive Yuan set forth this project, hoping to keep track of information like soil
and sand production in rivers, and occurrences and changes of debris flow in Songhe
area in a real-time manner via advanced measuring instruments and high-efficiency
transmission system. The project has the following functions:

1.observing and comprehending the occurrences and dynamic data of debris flow

in a real-time manner by using advanced monitoring instruments and

transmission system;

2.0bserving and keeping record of dynamic information of debris flow as future

reference for setting warning values;

3.incorporating stable transmission methods of communication such as ADSL or

transmission via satellite, capable of sending on-site images and other physical

measurements back to the reaction center real-time for decision units of all levels

to formulate effective responsive measures with so as to prevent debris flows

from causing disasters.

( Keywords : Songhe, Debris Flow, Debris Flow Monitoring Station )
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Manning's equation can be employed for hydraulic routing for a nature creek.
However, it is suitable only for uniform flow and not for a compound channel even
with a hydraulic structure. This project used Din-Ji-Lan Creek located in the Taipei
County as an example to simulate the flow conditions using the HEC-RAS model.

Three gauge stations' rating curves of water level and flow discharge were
established. Several critical parameters and phenomena including the bed slope,
particle size of substrate, conveyance contraction, water fall, and flow meandering
were also investigated step by step. In addition, from a mobile-bed point of view, the
incipient velocity of riverbed substrates was derived from Shield's diagram.

For the case study of a 50-year return period flood simulation, results were
close between physical and numerical modeling.

On the study site, we set up five water level rulers and an auto-recorder to
measure rainfall intensity and capacity. On the other hand, the third gauge station
was moved upstream of Yin-Man Bridge to take down the water surface elevation.
The "Handbook of Hydraulic Modeling for a nature creek™” will also be written for
the training course before this project concludes.

(Keywords : Hydraulic Model, Physical Model, HEC-RAS, Nature Creek )
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Abstract

The estimation of watershed output sediment amount and sediment
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management or distribution all symbols the design scale of integral watershed
treatment, and also an important work in watershed management, hence it is hard to
verify and been roughly estimate in the past. For this reason, this research deals with
the standard setup of integral watershed treatment, result database and GIS system
for watershed management, sediment output estimation model of a watershed, and
finally establish sediment transport monitoring station, and discuss thorough the
above four topics.
1.Integral watershed treatment standard setup content
This research basis on field practice needs, and address the fallowing content,
including five topic among the general situation of the watershed, hydrological
environment analysis, watershed problem analysis, treatment draft and
expectation beneficial assessment. Furthermore, this research’s main goal
includes debris flow disaster prevention, normal sediment disaster, construction
maintenance, ecological engineering and environment landscape afforestment,
and will classify into many management items.
2.Watershed Renovation Planning Database and Geographic Information System
Establishment
This project was design for watershed renovation professional work, the
purpose of this project is to build a well database that have highly efficiency
and accuracy data providing rules to store and output renovation result data,
let undertakers can acquired related reference data any time in future.
3.Establishment for Watershed Sediment Yield Estimation Model
The sediment yield for watershed includes sources from slope land, landslide,
and channel bed. Major works for this year focused on collecting and
comparing commonly used sediment yield estimation models. For the slope
land erosion, the principal theories used in this study are based on USLE

equation suggested by Soil and Water Technical Regulations for soil erosion
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estimation. From our former research results, the NDVI values derived from
satellite images were transformed to C factors. The systematic evaluation was
established to quantify calculation processes coupled with watershed
delineation. The effective and real-time data can be acquired.
4.The transportation of river sediments and their monitoring

3D laser scanning techniques were applied to two areas of in the watershed, and
five scanning stations were set up with geodetic controls as well as GPS
measurements. The point clouds generated in these stations were further
processed to merge all views into one 3D point model and then converted to the
local geodetic coordinate system of TM2.The special and unique feature of 3D
laser scanner is the capability of obtaining large amount of accurate discrete 3D
points in a very short time. By using a series of datasets taken before and after
events, topographic changes can be quantified.

( Keywords : Watershed, Standard Setup, GIS System for Watershed
Management, Sediment Output Estimation Model, Sediment,
Monitoring Station)
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Abstract

Preliminary conclusions can be drawn from the first year field survey and

indoor data analysis. They are listed as follows:
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I. Low-gradient spillway attached to the apron of groundsills or gabion at the
downstream foundation is an effective design to control streambed
downcutting in mudstone area. Either method not only helps reduce the
energy of plunging flow, control scour at the downstream of the transverse
structures, but also create a foundation for aquatic plants to establish that
improves the biodiversity.

Il. Local scour at up- and down-slope of the wing walls of compound
cross-section or shallow-dish groundsill was found in field survey. The
maximum scour depth could reach 1m. The main reason was because wing
walls helped raise the water stage which in turns increased the drop height
and promoted plunging flow to occur. Low-stage groyne could be an option
for flow training. Riprap could be another option which created diversity in
stream appearance.

I11. Different forms of hydraulic jumps can be initiated by different effective
height created by transverse structures. The forms of hydraulic jump included
submerged-hydraulic jump, pseudo-plunged flow, and typical hydraulic jump.

IV. The migration of disaster should be considered as the highest priority when
designing low-drop transverse structures like groundsills; especially when
determining the proper spacing between structures.

(Keywords: Transverse Structures, Stream Flow Hydraulics, Groundsills, Belt
Works )
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Abstract

After finishing the fist upgrade system, SWCB immediately experience the

typhoon and torrential rain in the same year. This experience made Debris-Flow

185




emergency process enter IT-based, systematized and automated. Owing to this
project is operating under the specialists and limited human resources and
professional abilities, it is a three-year project for the future maintenance need. This
year is the second year project.

The first year project aims to the application of bureau prevention; therefore,
except for keeping upgrading the system in Prevention Center, the project in this
year will put focus on enhancing the application and mobilized request. Also, the
usual people could easily get the instant news from SWCB anytime and anywhere.

(Keywords : Debris-Flow )
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Abstract

The Soil and Water Conservation Bureau has already formulated the thresholds
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of the debris flow occurring rate and the phases for debris flow alert. To learn more
about the related information such as rainfall, phenomenon, and occurring time, the
debris flow monitoring stations are set up to obtain these data when the debris flow
occurs. All these data are used as references for investigating, modifying, and
defining the thresholds. Debris flow monitoring station consists of monitoring
equipment, data-receiving center, communication transmission, and network
demonstration system. All the information is offered for decision-making in each
grade of disaster prevention units.

( Keywords : Debris Flow, Debris Flow Monitoring Station, Debris Flow
Monitoring System )
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Abstract

The Soil and Water Conservation Bureau has already formulated the thresholds of
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the debris flow occurring rate and the phases for debris flow alert. To learn more
about the related information such as rainfall, phenomenon, and occurring time, the
debris flow monitoring stations are set up to obtain these data when the debris flow
occurs. All these data are used as references for investigating, modifying, and
defining the thresholds. Debris flow monitoring station consists of monitoring
equipment, data-receiving center, communication transmission, and network
demonstration system. All the information is offered for decision-making in each
grade of disaster prevention units.

( Keywords : Debris Flow, Debris Flow Monitoring Station, Debris Flow
Monitoring System )
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Complying with the policy of Soil and Water Conservation Bureau (SWCB),
this project monitors the landuse changes for slope lands using satellite images. The
detection span is two months. SPOT satellite images and the supporting data
including basemaps, landuse map, road maps, administration boundary maps, and
cadastres are integrated to locate the changed areas. Those areas are then sent to
county governments for in situ checks. In the project, eight periods of satellite
images have been analyzed. Those eight sets of data meet the SWCB requirements.
County governments have reported six periods, where 1117 points were verified on
site. One hundred and thirty nines points are assured to be illegal. It has been proven
that the proposed scheme is effective in preventing the illegal developments for
slope lands. The slope land management could thus be more scientific and digital in
the internet environment.

( Keywords : Satellite Images, Slope Land, Change Detection)
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Models for a Nature Creek
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Abstract

Manning's equation can be employed for hydraulic routing for a nature creek.
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However, it is suitable only for uniform flow and not for a compound channel even
with a hydraulic structure. This project used Din-Ji-Lan Creek located in the Taipei
County as an example to simulate the flow conditions using the HEC-RAS model.
The HEC-RAS model has a complete routing function for hydraulic structure
simulation and can therefore present a good estimation of flow conditions such as
water depth and flow velocity.

A distorted physical model, with a horizontal scale of 1:60 and a vertical scale
of 1:30, was constructed to calibrate and verify the simulation results of HEC-RAS.
The variation in water level between physical and numerical models was less than
0.01m after consideration of the riverbed roughness. Sensitivity analysis of
hydraulic parameters was also examined to understand the influence of distance of
each bathymetry point.

Three gauge stations' rating curves of water level and flow discharge were
established. Several critical parameters and phenomena including the bed slope,
particle size of substrate, conveyance contraction, water fall, and flow meandering
were also investigated step by step. In addition, from a mobile-bed point of view, the
incipient velocity of riverbed substrates was derived from Shield's diagram.

( Keywords : Hydraulic Model, Physical Model, HEC-RAS, Nature Creek)
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Abstract

There are three sites were chose for ecological related study, which are

Tou-Bien-Ken creek in Taichung county, Mu-Dan creek in Taipei county, and
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Liou-Chung creek in Tainan county. Base on the types of major structure in creeks,
landscape structure analysis around the areas, and field survey data compiled, the
habitat enhancement design was drawn which could be modified as reference

material for further ecological engineering study and promotion.

1.The issues and countermeasures of the applications of ecological Engineering
Method in Stream
Relevant problem analysis of ecological engineering promotion, and the effects

of concrete structure in stream habitat.

2.The establishment of stream habitat ecological investigation model
Included the results and the application of ecological investigations outcomes,
the establishment of auto-instrumentation station for habitat environment

monitoring around Stream.

3.Habitat enhancement model, planning and design of ecological engineering
method
Included the categorization and analysis of structural enhancement types,

Illustration and simulation of habitat enhancement design works.

4.Compilation of ecological engineering works
There are totally 21 case histories of ecological engineering works were
compiled as a handbook. In which, there was 8, 2 and 11 case studies from

Japan, Germany and Taiwan respectively.

5.Conference and field trip abroad
A field trip to Germany has been scheduled during 2003, August, 10~August,
21.

(Keywords : Creek, Ecological Survey, Design Reference Handbook, Habitat
Enhancement Model, Compilation of Ecological Engineering
Works )
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Abstract

This project constructed six exemplar debris flow monitoring stations (at Baibufan
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East Pit, Chiufenerhshan, Shang-an Triple Pits, Chunkeng Double Pits, Fengchiu
Wild Creek and Shenmuchushuei Creek), incorporating the specialties like
information, communication, GIS and debris flow. Apart from rain gauge used to
measure the rainfall data, geophone, wire detector and IR camera and other
instruments are incorporated in the remote-end monitoring system to detect the
dynamic rules of debris flow prior to and during its occurrence. Small surface
satellite transceiving stations are also set up which send the on-site monitored data
back to the Emergency Operation Center of the Soil and water conservation bureau,
Council of Agriculture, real-time, safely and in fidelity by radio transmission
through satellites. The data are used as reference for disaster prevention and rescue
by relevant authorities as well as used in analyses by academic institutions.
The monitoring system are constantly under test. This team has conducted test and
correction according to each abnormal signal, and the test results are summarized as
follows:
1.Elevation of image transmission stability: seeking stable quality of CCD, this
team has made multiple times of correction on Video Server program during the
project execution; presently the quality is closer to stable.
2.Correction on signal capturing programs for instruments: due to the difference
in environmental conditions for the instruments installed at each monitoring
station, the capturing programs require constant tests and corrections on the
parameters for capturing sensitivity to achieve the best signal capturing effects.
3.The transmission of satellite communication has been very stable so far,
literally the stable transmission tool in mountainous areas. In contrast, the GSM
module has inferior transmission quality in mountainous areas, sometimes
requiring repeated dialing, yet is still capable of transmission by dial-up.
4.Backup power has kicked in real-time at Fengchiu, Shang-an, Baibufan,

Chunkeng and Chiufenerhshan at time of power failure, and is currently working
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well.

In order that the monitoring system can maintain in operation and do its work,
this team will carry out regular and casual maintenances on the monitoring
equipment during the execution of the project. Regular maintenances are divided
into on-site maintenances and maintenances of indoor operation; the former refers to
periodical visits at each monitoring station to maintain rain gauge, geophone, wire,
CCD and data reception center, to keep detailed track of their working conditions,
and, in case of damaged monitoring instruments, to repair them at once if allowed,
or otherwise to set schedule for repair as soon as possible and notify the Bureau for
joint inspection. Maintenances of indoor operation consists of the overall test on the
internal system operation, including whether the monitoring instruments,
communication transmission, machines at data reception center and rear-end
integration system are working normally. In the event of abnormal message in the
instrument or system, an on-site maintenance or operation like system modification
is taken immediately. Casual maintenances means to carry out the test and
maintenance on the entire system upon an announcement of typhoon warning during
the execution of the project, so as to remain in a condition of normal operation.

( Keywords : Debris Flow, Debris Flow Monitoring Station, Debris Flow
Monitoring System )
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Establishment of the Criterions for Safety
Management of Li-Shan Landslide Area
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Abstract

Degree of safety for a landslide area is influenced by many factors. It will
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change with the proceedings of remediation work. In order to predict area’s safety
condition and avoiding accident to occur, establishment of the criterion for safety
management purpose is needed. Field monitored data were analyzed to judge the
status in regards to safety.

In this project, results of hydrogeological survey, failure mechanism based on
analyzed information were put together to be the foundation for the management
system. Real time monitoring data are put into the judging rules to predict current
safety degree to provide suggestion to response. This was a four years work.
Criterion for safety management was set based on monitoring result. At the end,
cooperation and information between different departments of the government were
suggested to make the system more effective.

( Keywords : Establishment, Criterion for Safety Management, Li-Shan
Landslides)
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Abstract

The performance engineering quality of this project default takes out to check
an amount total 420. (Contain the examination of the size of examination and
appearance that concrete drills a heart examination, AC thickness etc.) Among them,
if is fit while canning use to carry out to have the examination of the rock and
thickness, the engineering should choose 24 to carry on in 420 whether have a piece
of examination of stone, choose 67 examinations that carry on thickness. The end
physically completes of the engineering quality take out to check of the amount is
total 412. Have 366 among them is carry on concrete to drill heart. Having 46 is the
examinations of size that carries on appearance. Having 22 is the examinations that
carry on having rock. Having 75 is the examinations that carry on thickness. The
concrete drills the completion rate of heart examination to reach to 98%. The
completion rate that has a stony examination reaches to 91%. And the completion
rate of the examination of thickness reaches to 100%.

The whole examination shows as a result. After completing 366 examinations
that the concretes drill heart to try a body anti- to press strength. The anti- presses
the strength unqualified ground to totally have 10. The qualified amount contains
356.After completing 22 to have a stony examination. There is ungualified one.
After completing 75 examinations of thicknesses. There are unqualified 2ses.By all
accounts, in 412 pieces take out check the engineering. The unqualified number of
items is total 12. The qualified number of items is total 400. The qualified rate is
97.08%.

( Keywords : Engineering Quality, The Engineering Takes out to Check )
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Abstract

In the past few years, most of rural communities in Taiwan faced the issues of
economic restructuring. The major goals of the rural communities are to create a
sustainable development and satisfy residents’ living demand simultaneously.
According to the successful projects and relational researches, we initiated that the
concepts of ecovillage could be used to plan the rural communities in Taiwan. Two
major tasks were done in this study. First, the study selected two sites, Niu-Pu
community and Hu-Ben community, for operating practical planning based on the
indicator system and the planning model built last year. Second, we assessed the
benefits of indicator system by residents’ questionnaire survey contents. The
contents of questionnaires included cognition of ecovillage, attitude of participate in
ecovillage’s planning, and the motive of participation. Based on residents’
responses, we added the “feature industry of community” in economic industry
dimension. At the same time, we built a process for practicing planning that suits the

condition of rural communities.

(Keywords : Eco-Village, Benefit Evaluation, Breen Building)
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Abstract

The plan title "Operating management and updating capability of mobile debris
flow monitoring station” is set forth for Soil and Water Conservation Bureau's 2
mobile monitoring stations. The key tasks of the plan include updating capability to
reach mobile operating purpose independently of mobile monitoring system. We
continually survey and investigate on all the high potential debris flow hazard
streams spread over Taiwan and decide the 20 high potential debris flow hazard
streams which can set-up the mobile monitoring station. The plan also build the
internet map system with GPS and by sending back the real-time GPS data to
display the position of mobile monitoring station and handle mobile station for
manager.

For ensuring the task smooth going, we carry on numerous operations of
instrument, repeatedly test instrument function and equipment of mould during
observations. Before and after the torrential rain and typhoon, we adjust and
maintain instruments to ensure the event of debris flow task is correct and finishes
during the emergency response center alert period.

We finish the observation of 0604 torrential rain, PABUK-WUTTP, SEPAT,
WIPHA and KROSA Typhoons in this year. In Yun Lin County’s Ping Ding Village
of Lin Nei, we especially carried out the landslide disaster of mobile monitor. We
collect rainfall and images to provide the government with reference of disaster
emergency, evacuation, and refuge.

The mobile monitoring station collect the rainfall, geophone and CCD camera
data had sent back and stored up in SWCB. The data will be provided to government
agencies and academic organizations in order to develop the theoretical base for

debris flow prevention countermeasures.

( Keywords : Debris Flow, Mobile Debris Flow Monitoring Station )
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Abstract

After the 921 Earthquake, with a Richter magnitude scale of 7.3, struck central
Taiwan on September 21, 1999, the fragile soils, frequent floods and debris flow
made homeland resources even weaker. The dense population of Taiwan has forced
the inhabitants to use mountain hills for agriculture and development in the past.
Flood 92, which entailed vast monetary losses and casualties in 2004, caused the
government to rethink its strategy for land use. This project content four parts, first,
database construction of plan for flood control of transforming mountains; Second,
Watershed Management and Flood Mitigation Policy; Third, manage the
construction of DSS; Fourth, education and training.

The Database of watershed management and disaster prevention is established
as the basis for data exchange platform. All Alphanumeric data of achievements is
imported into the database. Besides, the data upload module of data exchange
module is developed, tested and fixed while the planning and design of data
integrity auditing mechanism is completed. Otherwise, the work items include
collecting the planning results of existing reservoirs, integrating database from
different sources, building demonstration module of planning and management, and
the delimitation and review of river boundaries are all carried out in this project.

The watershed management and flood mitigation policy, In order to use land in
a more efficient and eco-friendly manner, the Council for Economic Planning and
Development (CEPD), Executive Yuan, proposed the “Land Recovery Strategy and
Action Plan” in 2006. The core concept is: “To respect Nature and to adapt to
Nature”. To achieve this goal, a hillside watershed management and flood mitigation
policy in Taiwan was proposed. Safety, economy and ecology issues are included in

the policy. The strategies and measures of the new policy combine in a chart for
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better understanding and can be referenced by other countries with similar
conditions. Along with the efforts and cooperation of different countries and sharing
information and techniques, we have a responsibility to help the earth to restore
itself and allow sustainable development for all living things.

A decision support system (DSS) for watershed management was developed to
decide the management priorities for landslides and soil erosions in the Yufeng
watershed. Based on the soil redistribution map from isotope 137Cs technique, we
can focus on the specific area to save the time and manpower, identify the sediment
sources, avoid the dangerous field work during typhoon events and supply an
alternative to estimate soil erosion rates. In addition, we estimate landslides volume
by using Digital Terrain Model (DTM) from the total station measurement on the
slope and find out the key factors to lead to landslides volume changes from the
regression analysis. At last, a DSS is therefore developed to help planners analyze
the hot spots in a faster way instead of time-consuming field checks for all the
landslides. In the DSS, the distances between landslides and the buildings or the
roads, sediment yields from landslides and the sediments delivery ratio are the
factors to consider. The DSS which produces scenarios can help managers design
the strategies to save the manpower and time, especially with applications to the
larger spatial scale. The priority map of watershed management with the budget
calculation can save the managers’ time by focusing on important areas. The
combination of using GIS and field data can successfully identify the priority areas
to managers.

This “Watershed Management and Flood mitigation Policy in Taiwan” the
research range to be in the mountain region township of 30 aboriginals, it already
finishes smoothly to work relevantly, and propose continuing regarding aboriginals

level land township as the main research direction in the future, finish the watershed
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management and flood mitigation policy.

( Keywords: Watershed Management and Flood Mitigation Policy, Geographic
Information Systems, Decision Support System )
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Abstract

According to the technical specification of soil and water conservation,
vegetation community survey should include quantitative analysis and qualitative
description, and the distribution of vegetation communities in specific
environmental gradient. The data collected from vegetation survey can not only used
to establish data base of vegetative resources, but also useful in native planting
selection processes to assure proper extraction which match up with management
strategies. Further, the data base can be used as base line for the differentiation of
transformation of vegetation community, and the basic materials in the selection of
vegetation community evaluation factors in watershed.

Due to the importance of the characteristics of vegetation community in
watershed management, the study start on the categorization and definition of
vegetation survey, preparation of survey tools and operation instructions, and follow
up with survey and analysis procedures in details. In addition, the analysis on the
characteristics of vegetation community, and the interpretation and categorization of
vegetation community in Taiwan has been proceeded in this study, thus to provide
referable materials for further use.

(Keywords : Watershed, Vegetation Survey, Vegetation Association Analysis)
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Abstract

The 2006 maintenance project of on-site data gathering and monitoring stations
was intended for all current facilities belonging to the Soil and water conservation
bureau, including the 13 debris flow monitoring stations, two mobile debris flow
monitoring station, module monitoring systems that are all over Taiwan. Key tasks
of the project comprise the reinforcement of servicing, management and
maintenance of the systems and equipments in the Bureau and at the stations,
deployment of new Chinese-English explanatory facility, integration of mobile
debris flow monitoring station and module monitoring systems, elevation and
adjustment of monitoring platforms, maintenance and correction on hardware and
software of communication transmission type, and the repairs and upgrading of
instruments. In addition, to ensure smooth monitoring works, tests on instruments
and equipment will be repeated during the execution of the project, plus the
adjustment and tests on them to be conducted by engineers sent to the sites before
and after a typhoon or extremely heavy rain, such that all monitoring instruments
guarantee to do their job completely and accurately under bad weathers. Also, in line
with the deployment of the Disaster Emergency Operation Center of the Bureau
during the project execution, the on-site observational results gathered at the 13
debris flow monitoring stations and the mobile debris flow monitoring stations
across Taiwan will be sent back to the Bureau as reference for disaster prevention
and response. After the disaster, on-site investigation will be carried out and
observational information be gathered and analyzed to provide the observational
data on-site at the stations to governments and relevant academic institutions, to
facilitate them to study the debris flows in Taiwan and to serve as the theoretic basis

for developing debris flow disaster prevention.

( Keywords : Debris Flow Monitoring System, Mobile Debris Flow Monitoring
Station, Module Monitoring System )
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Abstract

How to estimate rainfall reasonably in the mountain region is the key issue to
improve the early warning of slopeland disaster. In order to get the real-time rainfall
information at the high potential area that debris flow occurred, especially in the
mountain area, the project use CWB QPESUMS radar reflectivity observation (the
time interval is 10 minutes, and the spatial resolution is about 1 km) and surface
gauge data (the time interval is 10 minutes, and the spatial resolution is about 20-30
km) to develop quantitative precipitation estimation and forecast (QPE/QPF)
techniques during typhoon period.

On the previous study of this project (Lee et al., 2005), it has demonstrated that
the quality of integrated radar-gauge precipitation is superior to the interpolated
precipitation by surrounding gauges. Especially typhoon rainfall is concentrated at
local area and surrounding gauges is few. In the study of this year, the integrated
radar-gauge rainfall is verified in local debris flow event of typhoon Haitang (2005).
We analyzed the integrated rainfall and compared with the observation of
representative raingauges Shin-Fa and Da-Jin. The results show that the integrated
rainfall is a reasonable index to explain the occurrence of debris flow, and
representative raingauges present fewer characteristics.

In the study of typhoon 0-3 hours QPF by the integrated radar-gauge rainfall,
we use the1989-2002 typhoon case to develop a 3 hours persistent method to
forecast the rainfall in local region. The result showed that the persistent method
show better forecast compared with the climate model forecast, and the correlation
coefficient between forecast rainfall and raingauge observation is about 0.6 —0.7.

(Keywords : QPESUMS, Integrated Radar-Gauge Rainfall, Persistent Method )
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Abstract

The purposes of this research are: 1.to constructs a cost-benefit analysis
framework for soil and water conservation projects and national land restoration
plan in Taiwan and 2.to carry out two case studies on Shihmen Reservoir and on
Shehigh Creek Projects.

Results show that the analytical framework is workable. Both two cases
resulted positive social economic values. The benefits on the two cases also showed
different characteristics of the projects. Shihmen project focused heavily on benefits
of reducing sedimentation, while Shehigh project highlighted on benefits of
recreational activities. Both cases are justified in accordance with the criteria of
cost-benefit analysis. Among the evaluated items, the intangible benefits play the
key role in both projects, confirming that the goal of improving environmental
quality has been fulfilled through the both projects. These results also suggest that
the economic appraisal of such projects should bring the intangible benefits into the
decision making process of soil and water conservation projects in the future.

(Keywords : Soil and Water Conservation Projects, Cost and Benefit Analysis,
Benefit Evaluation, Benefit Transfer Method )
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Abstract

The SWCB Engineering Management System has collected huge information
such as engineering foundation data, implemented progress and budget amount etc.
for five years. One major mission of his project is to build up a data model for
decision makers’ demand with cube data concept and also applied the Online
Analytic Processing (OLAP) technology to analyze the engineering data. Then
making the system provide more diverse visional functions for managers to manage
data through the management dashboard model , as multi-dimension query, axis
analyst table, red-green light etc., The others of this project is to expand the
functions of PDA Phone platform for the undertakers to record and update the
investigation data via the mobile device.

(Keywords : Data Club, Online Analytic Processing, Mobile Device )
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Abstract

This project aims at anode and anode factor of influence agriculture road to
carry on ratings and power to weigh. Build up the valuation mode of the agriculture
road repair engineering to evaluate the importance degree of ratings agriculture
road. It is the basis that its repair engineering has the initiative sequence or
necessity. According to study a result, agriculture road importance can basis benefit
index sign, the environment impact faces index sign and manage the valuation index
sign of index sign. Basis this 3 index signs then ratings. Among them, the benefit
index sign includes: The unit length agriculture is subjected to benefit area, the unit
length forestry is subjected to benefit area, abundance village benefit, Be subjected
to the advantage inhabitant's amount, the amount of public facilities, act for the
function of road and the only connective road etc. The environment impact faces
index sign to include : The non- agriculture land uses a comparison, ecosystem
sensitive comparison, geology disaster sensitive comparison, collapse a comparison,
and debris flow amount etc. The above-mentioned two greatest index signs (12
parameters) give "the importance assess (cent)™)". Use "management index sign™ as
again when the after-calamity damaged agriculture road report reviews is established
"review group” by central supervisor's organization, in addition to according to
originally plan provide the agriculture road the current conditions data(photograph),
and consider at that time of the social people live and feel gave" management the
index sign assessed(cent)".The power weighs analytical part and the procedure of
the adoption stratum analysis method(AHP) (send out 78 questionnaires, effectively
recall 37 total questionnaires) establishes the absolute power of each index sign to
weigh. Again match with other related basic data, integrity construction agriculture
road repair the environment pound at valuation mode. With provide the damaged

repair of the after-calamity agriculture road or not the reference of the decision
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basis.

In this project, use Taichung County, city and Nantou County as to investigate
scope first. Begin to carry on investigating now according to current "internet
agriculture road geography information system™ inside 819 total agriculture roads in
three county City. Know as a result and have already completed the inquisitions of
Taichung County, city and Nantou County according to this time inquisition, in 819
agriculture roads of the scene the inquisition the data, parts of agriculture roads have
already merged into highway system, or have no the situation of that road on the
scene.

In this project, have to the agriculture road of deletion totally has 113 from
current "internet agriculture road geography information system". However, only for
have already merged into an of the highway system or check to have no the situation
of that road on the scene, don't include the agriculture road length mistake or the
agriculture road position false situation. This data that shows the agriculture road
geography information system existing conservancy has a necessity to take in to
renew and raises the efficiency of management maintenance.

(Keywords : Build the Valuation of the Environment Impact, The Analytical
Method of Stratum Procedure, The Mechanism of Review )
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Abstract

The main subjects of this study include the analysis of related regulations,
authorities and operation processes. The target groups and scopes which are suitable
for “local labor employment and construction material procurement system” were
itemized as following:

1.The cooperate tasks of emergency rehabilitate construction which been
approved by government authorities.

2.Small construction works which are in remote areas or no contractor is
interested to bid.

3.Small scale local infrastructure constructions or community beautification
works.

4.Living environmental enhancement works which are applied to be constructed
by the community themselves.

5.Local communities can participate the works voluntarily and the salary can be
reduced.

6.Enterprise donators who are willing to feedback the local communities or
identify themselves with the integrated community works.

According to the principles mentioned above, the suitable construction items
can be accomplished including planting, lawn covering, slope protection gabion,
stakes and wattling, grass ditch, soil bag ditch, stone pavement, brick pavement,
wooden railings and fences, wooden deck, steps, short wall, etc. The shop drawings
and construction instructions of each item were provided in details in this study.

In order to help the local communities’ residents who are amateur in
construction skills to understand the working drawings and construction steps in a
short time, the study adopts caricature to interpret the construction processes. Three

parts of the references were compiled including the “introduction of handwork tools
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in common use”, “the joint method of wooden and bamboo structures”, and “cost
estimate handbook”. The local communities’ residents can warm up before actual
working by viewing the pictures of hand tool usage. To the most common used
wood and bamboo materials, the computer simulations of joints provide different
ways of connection for users. For the amateur local communities’ residents, the
guantity estimation sheets, including labor and material requirements, were
categorized using “item”, “standard”, “quantity”, “unit price”, “total price” and
compiled with easy to understand considerations. This is to provide users for explicit
steps to complete construction works safely and successfully.

( Keywords : Local Labor Employment and Construction Material
Procurement, Landscape, Ecological Facilities)
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Abstract

The Council of Agriculture water and soil conservation bureau aims at each
engineering carry on with each counties and cities various engineering qualities of
projects examine in 2004, include a concrete anti- to press strength to take out to
check, whether have the examination of the stony examination, the concrete
structure thing thickness and the examination of the engineering appearance etc.. By
all accounts, in 578 engineering’s that accept a check. The unqualified amount is
total 15.The qualified amount is total 563 and the qualified rate is 97.40%.Take out
to check a result is better than 2003. This representing this annual engineering
quality has already had notable progress. Among them, unqualified total 13 in the
concrete anti- press the examination of strength. Unqualified total 2 in the
appearance and the size. And 17 pieces whether have stony examination and 103
examinations of thicknesses to wear to deeply examine all qualified.

( Keywords : Engineering Quality, The Engineering Takes out to Check )
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Abstract

To establish the quality management system and have the registration by
Taiwan Accreditation Foundation (TAF) (CNLA) for the compressive strength treat
of cylindrical and drilled cores of concrete specimens, The Soil And Water
Conservation Bureau 2"&3"&4™ Engineering Office has subcontracted the project
to Cheng-Dow Technology Testing Company Ltd. for consulting and planning
works after selecting by evaluation on October 25, 2004.

The project contains following four major works:

1. Planed the space arrangement for test laboratory.

2. Expand the necessary equipments for test laboratory.

3. Establish quality management system and provide consulting and assistant
services for the registration from TAF (CNLA).

4. Establish the standard test manual for routine works.

The project begins on November 4, 2004, the 2"& 3" Engineering Office have
got the registration from TAF(CNLA) on October 11, 2005, also has the 4"
Engineering Office on October 25, 2005.

(Keywords : Accreditation, Assessment, Audit, Proficiency Testing )
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Abstract

Our project is proposed to research and develop disaster investigation dynamic
integration system to increase the investigation efficiency and quickly response the
disaster damage situation in real time. The engineer can carry the portable
equipments to the damage area and use them to transfer the land image and data into
operation center. We implement our system with the satellite phone. It is used to
extend the coverage area with GPRS. The satellite phone can transfer the image,
communication data and information back. There are two parts in our system: one is
for engineer who use the equipment outside and the acid system to investigate the
real environment. Another one is for the engineer who is in the operation center to
receive the return information, such as video image.

The equipments for engineer outside include waterproof and shockproof Tablet
PC, CCD, image capture, Bluetooth GPS receiver, satellite phone etc. The user can
use the Tablet PC to search the engineering data, investigate disaster and report the
nature disaster immediately. When the user inputs and searches the data in the real
locality, the system can get the coordinate via GPS and load the digital map directly.
After finishing the information access, the user can submit the information with
Tablet PC. The system will transfer the information back to the operation center
automatically. It improves the traditional operation with paper work.

The infrared CCD can take a picture at night or under bad weather condition.
The video or image can save into the Tablet PC directly. We use the image capture
equipment to capture the picture and transfer into operation center. It achieves the
goal to transfer the real time information.

The receivers in operation center can understand the information, such as the
investigation path, route, image display, human management, equipment
management or investigation form management etc. This information can be the

reference for decision making at the moment.

(Keywords : Disaster Investigation, Disaster announcement, Image communication )
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Abstract

This research aims to guide the Soil and Water Conservation Bureau applying
recycled aggregates to the soil and water conservation engineering and to teach the
essential conceptions of recycled aggregates to the engineering staffs. Besides, for
giving consideration to the ecological protection, the manufacture technology of
high permeable recycled aggregate concrete that fit in with the idea of ecological
engineering is developed.

( Keywords : Recycled Aggregate, Soil and Water Conservation Engineering,
Recycled Aggregate Concrete )
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Abstract

This project is to upgrade the service efficiency and manage functions of SWCB
Engineering Management System. In the operation client to improve the operation
automation and make the Ul more friendly based on the operation procedures such
as Engineering vestigation work, qulity management, account management, budget
examination management etc. This project also upgrate this system to operate in
coordination with the Goverment Budgetting and Accountion Management
system(GBA) built by Directorate General of Budget, Accounting and Statistics of
Executive Yuan since June of 2003. In the dicision supporting client, the
technologies of Customer relationship Management and Data Mining have applied
on the Ul varied with the user manage level and the dicision supporting modules
provided for superintendents of the government agencies to manage the Engineering
benefit estimation.

( Keywords : Engineering Management, Customer Relationship Management,
Data Mining)
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Abstract

Soil and Water Conservation Bureau has promoted the establishment of GIS
Database and Internet application systems for the slope land, farm road and slope
land monitoring from 2001 to 2002, which also provide the information queried and
browsed by vary users. There are three major goals for this project. The first one, to
set up an integrated database from the three application systems: Slope Land
Management system, Satellite Image Variation Management system and Farm Road
management System. The second one, to build up an integrated Geographic
Information System to combine the all functions of the above-mentioned systems to
provide more widely application service needed. The third one, the open spatial
database concept was used to build the slope land web GIS database for a
foundation of Spatial Data Warehouse Center establishment for Soil and Water
Conservation Bureau. The metadata for slope foundation maps have also been
planed built to raise the circulation and usability for slope land information.

( Keywords : World Wide Web, Geographic Information System ; Data
Warehouse )
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Abstract

For ensuring and promoting the quality of water and soil conservation
engineering. The Council of Agriculture water and soil conservation bureau
particularly aims at country...Wait for unit. Entrust a professional service the
manufacturer carry on the project of the environment improvement of mudslide
disaster and village and fishing village of the engineering quality take out to check.
Include a concrete anti- to press strength to take out to check with various
examinations. Always take out to check an engineering amount total 260. Among
them, the qualified number of items is total 214.The unqualified number of items is
total 46. Include a concrete anti- to press the strength unqualified amount to contain
38. The engineering quality has the unqualified number of items of imperfection
total 14. The qualified rate is 82.3%.

(Keywords : Engineering Quality, The Engineering Takes out to Check )
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Abstract

Soil and Water Conservation Bureau(SWCB) have set up a SWCB Engineering
Management System to manage the rate of the engieering executable progress and
expense situation since 2002. This application system integrated the SWCB
engineering operation procedures and account management via the internet online
updated from the local government and angencies. The mobile technology also have
been integrated with Personal Digital Assistant (PDA) funtions to provide the
information queried and recorded for investigators at the local site investation for
slop treatment and management. The disaster database can be updated through the
field investigation data upload to the database server. The mobile phone via GPRS
application could provide the latest information of engieering executable progress
and expense situation for the superintendents of government angencies to rise
effeciency of the slop disaster mangement.

( Keywords : Engineering Management, PDA, Mobile )
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Abstract

For ensuring and promoting the quality of water and soil conservation
engineering. The Council of Agriculture water and soil conservation bureau
particularly aims at engineering, the county government, city hall and the country
male entrust a professional service the manufacturer carry on various engineering
qualities of projects to take out to check a work in 2003 and include a concrete anti-
to press strength to take out to check, whether have the check of stony check, the
concrete structure thing thickness etc.. The amount that accepts a check's allying
amount is 608 engineerings. By all accounts, the qualified number of items is total
570. The unqualified number of items is total 38. Among them, concrete anti-'s
pressing the strength unqualified amount is 24 and the unqualified amount that has
rock is 3, the concrete structure thing thickness unqualified amount is 2, and the size
unqualified amount of appearance is 8. The qualified rate is 93.7%. By all accounts,
the quality of the engineering carried out by water and soil conservation bureau isn't
bad.

(Keywords : Engineering Quality, The Engineering Takes out to Check )
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Abstract

To establish the quality management system and have the registration by
Taiwan Accreditation Foundation (CNLA) for the compressive strength treat of
cylindrical and drilled cores of concrete specimens, The Soil And Water
Conservation Bureau has subcontracted the project to Cheng-Dow Technology
Testing Company Ltd. for consulting and planning works after selecting by
evaluation on May 10, 2002.

The project contains following three major works:

1.Planed the space arrangement for test laboratory,

2.Expand the necessary equipments for test laboratory,

3.Establish quality management system and provide consulting and assistant
services for the registration from TAF(CNLA).

The project begins on May 10, 2002, the Construction Materials Laboratory has
got the registration from (CNLA) on May 6, 2003, the two items are compressive
strength treat of cylindrical and drilled cores of concrete specimens.

(Keywords : Accreditation, Assessment, Audit, Proficiency Testing )
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Abstract

Soil and Water Conservation Bureau investigate the farm road in Taiwan since
1999 to 2003. The total amount of farm road is about 6000 with 18,000 engineering
data. The web-based GIS management system, intranet-based GIS management
system and demonstration system are established to manage the farm road through
computerized way and to query or review by general users. The benefits of this
project include:

1.Manage the farm road information in computerized way and enhance the
efficiency of engineering management.

2.0ffer the complete information of farm road when disasters occurred.

3.0ffer auxiliary information for DSS by complete farm road database.

(Keywords : Farm Road, Geographic Information Systems, Road Management )

259




vh o |BREFLEESN I PRECLITEIASE
RS R

The Application of the Technology of Remote
Sensing on Collapse, Debris-Flow Quantification
Analysis and Slope Management

T - 2 ¥ A4 Chou, Tien-Yin
% 4" Chung, Lan-Kun
$%# 4~  Kuo, Ching-Yi

FEER |92

£ 2

{ B AGH5T B S SRR R~ BYRTYG RGP o P
ko BT B BF N A > (1B e R Y B SO B
PSR PSR - [EL G P TP | S ZERCY RIS ]
AR PR SR ST S B o P RERRE - LY = RUEE
R IF] SR A7 -SRI ]~ 29 S T R g N
7 FHER AU (U SR T AP BB T 5
PETRRRS v | [P By 4 PyF( R R R S BRI TR R 5 91 FR D TiE
IR o AR T L (AT R BB PRI e 1 R R (204)
DS B RS VR I R BB A R
“?ﬁgﬁww@ﬁﬂ’ﬁH@%4%ﬂﬂ$wb%%%‘jﬁmﬁﬁéﬁﬁ
AUV EHEE T R RV EE R B 2 R R A
S R A AL S N 5 L R
(M4t txbpl~ 2 Fin sy )

260




Abstract

The landforms of mountains in Taiwan are mostly steep and frail geology; the
short river and jet stream, the saturated lands made the lands of mountainside
overuse. Over-exploitation causes severe soil washout, therefore, it occurs serious
disasters such as landslide, debris-flow, flood, etc to endanger people’ s life as long
as typhoon or rainstorm coming.

This project is based on  “Monitoring for the Illegal Mountainside
Development” , “The Application of Unmanned Ariel Vehicles in Mountainside
Change and Sensing” and the research result of “The Application of the
Technology of Remote Sensing on collapse, Debris-Flow Quantification Analysis
and Slope Management (2/4)” , which is in 2000. To intergrades a complete data
and choose appropriate remote sensing data into calculate the use of lands and the
change of debris-flow areas as a process of disaster management.

( Keywords : Remote Sensing, Debris-Flow, Land )
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Abstract

The key points and related contents of this study narrate as follow :

1.Collection and categorization of ecological engineering related documents and
materials, including the application of foreign documents and materials, and the
exploration of native existing conditions and development of eco-engineering
works.

2.Field survey of current conditions of hillside stabilization and disaster
mitigation infrastructures.

3.The investigation and analysis of the functions of natural ecological
environment enhancement in study areas - which including field survey and
analysis works in aspects of micro-climate, vegetation, river conditions and
water quality, safety of revetment structures, as well as the characteristics of
biological characters of the study areas.

4.The study on the establish of inter-communicate corridors for both land and
aquatic species, which covers the categorization of habitat characteristics of
eco-engineering structure sites, the habitat condition analysis of rivers and
creeks, the relationships between biological species and eco-engineering
structures, and design principles of amphibious inter-communication corridors.

5.The composition of efficiency evaluation index of eco-engineering works,
including the survey and analysis of vegetation, biological and hydraulic
characters.

6.The categorization and cost estimate of construction materials for
eco-engineering construction, which contain natural and artificial materials.

7.Stability and stress analysis, design principles of eco-engineering structures,

riverbed material bearing capacity analysis, and finite element analysis.
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8.A practical training course of creek eco-engineering was completed on October
2002.

( Keywords : Creek, Ecological Engineering Method, Disaster Mitigation
Structure, Efficiency Evaluation Index )
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Abstract

Landslide area in Li-Shan village occurred a major sliding in April 1990. Soil
and water conservation bureau proceeded a contingent project for renovating the
landslide. The project named “Investigation and renovation planning for landslides
in Li-Shan area” was accomplished at the end of 2002. In order to keep tracking the
local safety, that is needed to set up a management system for the landslide area.

This project included execution of field monitoring work, data reduction, and
data base establishment. By long term monitoring the sliding blocks, safety of this
area can be predicted and action needed can be proceeded. Surveying work together
with monitoring data for groundwater level charge, rainfall intensity, ground
deformation etc., were put together to the evaluation work.

(Keywords : Li-Shan Landslide, Data Base, Monitoring System, Analysis )
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Abstract

Soil and Water Conservation Bureau investigate the farm road in Taiwan since
1999 to 2003. The total amount of farm road is about 6,000 with 18,000 engineering
data. The web-based GIS management system, intranet-based GIS management
system and demonstration system are established to manage the farm road through
computerized way and to query or review by general users. The benefits of this
project include:

1.Manage the farm road information in computerized way and enhance the
efficiency of engineering management.

2.0ffer the complete information of farm road when disasters occurred.

3.0ffer auxiliary information for DSS by complete farm road database.

( Keywords : Farm Road, Geographic Information Systems, Road
Management )

269




BER Tk EFAEIRARRELE LEE P DL L EIN | —m—— 17
I B 219
SRR RFFRERELE WD 159
R - E T ¥ S —— 157

1t ERIFPRNTERAHBEE I FEIAST LS EIRBRPF 250

Ltz EREFPFIASTE L LIRDBRF PHL % oo 237
LA ERGBE LA E — L I UL e 37
43 LR BPIEE (52 F ) 161
12 L BRI E (BB F ) e 119
2 RIREEREERLFF ARG RIH R e 1

2R AP XAAFED R R e 39
T N N S | 8 e et N A 19
FERIRPAF CAFRFEERE S

FERLTPREBRFERTVREZE e 58
O T A - R A A I (B 75
RN RTBRERFEE (B2 F) e 61
AP LB ERFEE L 71
T & A I S 7

B R £ 8 B 41
IERABPRFARL LAY 43
O R R N e i B B 21
PR REE D ARE R ES L AT e 47
T AN < - s R 24
2R R REEE R R s 148
B T N L I i 27
R AR - R | Rt G e 185
O T N o I e R 9

DB EERED R REI R OEETEREEY e 81
DRI FEREY R EHF RIS PR EE Y e 123



FERRP FTHERNETE (F- 8 ) e 187

2By PR R TRERT P (B # ) e 167
T I R i L - i e 85
2T REACEIR T BRI A RS TRT S Lk 63
B B e
FEFRFR R ARG ETEIRRBETFEAT (F2 &) - 221
FEAERHLA RGP ETEFRPTE R (F 2 E ) s 87
2RI EREI T A E I LAT(I) - 127
B o A T B i () 91
T i o e 95
FERBESE IR IZRY 2T (F 2 F ) s 131
T T A R e T G T L B 97
DRI ek 2 B A E I AR (B D F ) e 189
FEIBPIT R ERE CREFELE (B - E ) s 199
O T A G L e T 65
e T RL T T EFE 78
R A i B A i 252
K2 EFERL L EREAVFIAST L PR PPLE R 254
R R A & B L B 205
k2 ERFARIR T ELGEAICE TR e 224
12 SPOT #Fh Bt 7 Ll s R B H (5 - £ ) oo 101
12 SPOT fiFk # it 17 L %;& BEVE ) oo 171
YiEE B aE T L e B 150
o P‘Ju‘kiliﬁff-i"ﬁ_iﬁﬂf ------------------------------------------------------------ 99
cBR AR IEMEMHTE JHTHA TR e 29
m%*ii@%a ------------------------------------------------------------------------ 32
R A REE 2 AT E FBRE oo 133
ACK D F A RFB AL E FER oo 207
R RS R N R R R A 244
CF B @lzsz’f%[ﬂ‘&i@ AEEZ DGR E 11
ORI HN Y FR2LPIETER e 101

ﬁﬁ%%iiﬁg ii% MAIIRFHZT KA H 2 727 TR 256
@%;&a%m@MAmﬁ%%ﬁé -----------------------------------------------
AR ¥L R €k FdF A % - 1T 52 1T B T AEARES 239
FRFAHFRZTRAH 2 PHLY EARF 5é§¢;,13;9_%, (CNLA)zw# =~ % 48 £



AN R RPREFIRES AR E 210

R E e R R S o o e B e 116
:"i %. Fu ’& ) %—%‘r’ ,J VUEH}? """""""""""""""""""""""""""""""" 241

BRIz 2EAPAT (%-#) —95 ER e B kRisEE LU L 138

PRLARZL X 2RFPFG (F 2 F ) e 104
o R A L B 107
O T I e R A 174
el P EH R EFRERNAR A RE Y 212
e O B I G e (- i 35
HETPORE 5 A RIRB TR oo 140
R EFE T LB 3L oo 227
e B T 49
R R A b L i N 14
TEHP IR UTREDBRTVRE T E e 52
R i e B 67
0 e e 152
I e 109
Hlig F B FHEEE S TRAATIE D o 266
b3 3 B B BARE T T (B ) —rommmmmmmm s 203
e R i R R 3 L 54
L L 193
TR KR TRHER 2 a2 2 BB (B 2 ) e 176
L R B S A o 195
TER RS L EERREE R ST R LB e 262
R o R 2 e B e 111
FRBRE2HEHEDRERY 2P oo 217
BRI T EFTE AR AR R B RN LS e 178
FRAELHEE BT L2 PR RE R RTE e 56
RS AE AP EENERRRE RS LA HT e 155
BEAZZ B IETN G IMER oo 258
e R R e A 268
REDLEBEREEFFE 2 E FR BT (13) oo 229
ERIBAE A M PR E AT EHE PR B E 260
R R ) e I A A D 113



A I T I e — 144
BT L AL FPEE 2 R oo 233

R L R T e 250
R B e 246
B o 43 B 2 50 AR R IR BE 3 e 182
BHAELE BIAFP S Y LA TR HLF IR oo 146



Index

2006 Maintenance Project of on-site Data Gathering and Monitoring Stations ----
A Study on the Characteristics of Debris-Flow Deposition Zone in Taiwan --------
A study on the development of rainfall estimation and nowcasting techniques at
debris flow potential areas (3) ----=--==-=====mmm s m oo e
A Study on the Development of Rainfall Estimation and Nowcasting Techniques
at Debris Flow Potential areas (2) -------=--========mmm s m oo
Aborigines Trained to Participate Slopeland Disaster Prevention and Knowledge
of Public Construction by Soil and Water Conservation Bureau, 2006 --------------
Accomplishment of The Soil And Water Conservation Bureau 2nd&3rd&4th
Engineering Office Construction Materials Laboratory Expanding Equipments
& AcCCreditatioN(CNLA) —-m-mmmmm oo oo
Accomplishment of The Soil And Water Conservation Bureau Construction
Materials Laboratory Expanding Equipments & Accreditation(CNLA) ------------
Application of Land-Cover Classify by using Satellite Remote Sensing
TeChNOIOQY === m oo e
Applications of Eco-Engineering for the Debris Flow Treatment (The Third Year)
Applications of Eco-Engineering for the Debris Flow Treatment (The Second

Applications of Recycled Aggregates on the Soil and Water Conservation
Engineering and Guidance of Trial Engineering ------------=----=-=-=--m-m-mommm oo
Building the 72 Flood Disaster Data and Promoting the Management Mechanism
Building the Multi-Scale Environmental Network in Shi-Men watershed ----------
Chang Detection of Landuse for Slope Land Using SPOT Satellite Images (1st

Chiu-Fen-Erh-Shan Landslide Monitoring Project -------------=-==-==-mmemmmmmmmemeo
Debris Flow Disaster Prevention & Evacuation Software Development and
Decision Support System Development of Debris Flow Disaster Prevention ------
Debris Flow Disaster Prevention and Evacuation Drill -----------=----=-emcememeeee -

Debris Flow Disaster Prevention Education, Publicity and Training Observer -----

Page

219

99

221

17

239

256

113

97
131

244
159
140

191

119
161


http://tw.dictionary.yahoo.com/search?ei=UTF-8&p=%E6%8A%80%E8%A1%93

Debris Flow Disaster Prevention Observer Education Plan to Implement and
Promote the Slopeland Conservation =-=-=-=-======mmmmmmmm oo
Demonstration of Scenario Simulation, Scale and Loss of Debris-Flow Disaster -

Deployment and System Integration of Exemplar Debris Flow Monitoring
Stations (Year ONe) -=-=-======mmmmmmm e oo
Development and Establishment of a Knowledge Bank for Preventing Debris
Flow Natural Disasters (Second Year) -----=-=-==-====zmmmmmmmmmm oo

Development and Establishment of Debris Flow Hazard Mitigation Knowledge
Management SYSteM =-=-=---mmmmmm oo

Development and Validation of Hydraulic Models for a nature creek (2) -----------
Development and Validation of Hydraulic Models for a Nature Creek -------------

Development, Monitoring, and Advising of Self-Defense Communities of Debris
Flow DiSASers ~--~----r=-=nm=m—memrmome oo e
Disaster Investigation Dynamic Integration System Implementation ----------------
Economic Appraisal of Soil and Water Conservation Projects -----------------------

Education, Training and Publicity of Debris Flow Disaster Prevention Response
Operation in Reconstructed RegiON ---=-=-====mnmmmmmmmm oo

Education, Training and Publicity of Debris Flow Disaster Prevention Response
Operation Plan -~----~=-~=~=—m=~=mm=mme e
Effect of Stream Flow Hydraulics Caused by Improvement of Transverse
SEIUCTUIES === oo
Establishing and Development of the Graphic Displays of Ecological
Engineering Methods on Slope Stability, Slope Stability Analytical Method and
the Appraisal of Effects ----------=-=-mmmmm e

Establishment and Application of Data Base and Monitored Results for Li-Shan
Landslide =-=-=====s=smmmmmm e e
Establishment and Impetus for Demonstration Community of Hazard Mitigation
0N Debris FIOWS ~--~=-=-m=-m=m=r = e
Establishment of Ecological Survey and Habitat Enhancement Model for Creeks

Establishment of the Criterions for Safety Management of Li-Shan Landslide

Feasibility Study on Automatic Event Understanding of Debris Flow
SUrveillance Video ----------m-mmmmmm oo
Identification and Analysis of Landslide Areas Triggered by Typhoon Mindulle --
Identification of Land Use Changes in the Slope Lands Using Satellite Imagery --

56

75
199

61

71

176

193

39

241

224

52

58

182

146

266

65

195
203

85

157
150



Identification of Land Use Changes in the Slope Lands Using SPOT Imagery ----
Instant Field Investigation and Suggestion on Construction Measures for Serious
DeDriS DiSASIErS ==-=-mmnmmmm oo oo o
Investigation and Computerized Management of Farm Road in Taiwan ------------
Investigation and Computerized Management of Farm Road in Taiwan ------------
Landscape and Ecological Facilities Suitable for Local Labor Employment and
Construction Material ProCUurement ==--=--==-==mmmmm oo e e oo e
Maintenance and Promotion on Debris-Flow Disaster Prevention System ---------
Maintenance and Update on Debris-Flow Disaster Prevention System -------------
Maintenance of Changed Point Areas Inspection and Management System --------
Maintenance Project of Exemplar Stations of on-site Data Gathering and
Monitoring of Debris Flow (Year one) --------==-==mmmmmm oo oo
Maintenance Project of Exemplar Stations of on-site Data Gathering(Year one) --
Maintenance Project of Exemplar Stations of on-site Data Gathering and
Monitoring of Debris FIow (Year tw0) --------====-=mmmm oo oo
Manage Benefit Valuation and Usage of The Long-Term Water and Soil
Conservation Plans in The Debris-Flow Particular Water and Soil Conservation Area
Manage Benefit Valuation and Usage of The Long-Term Water and Soil
Conservation Plans in The Debris-Flow Particular Water and Soil Conservation

Numerical Simulation for the Influenced Area of Debris Flows ---------------------

Operating Management and Updating Capability of Mobile Debris Flow
MONItOring Station -------mmm e e e
Planning the Electronically Soil and Water Conservation Education and
Promotion and Volunteers Transform Educational Program --------------------------

Planning, Design and Benefit Evaluation of Sustainable Eco-Village ---------------
Planning, Producing, and Promoting Instructional Multimedia of SWEET, Soil
and Water Eco Education for Talwan -------=-==-=mmmm s
Potential and Warning Criterion of Post-earthquake Landslide on Pingtung and
Taitung Area, TaAIWaN ------n = e e oo
Project of Debris Flow on-site Data Gathering at Songhe ------------------=--~-------
Promotion and Application on Slopeland Monitoring and Disaster Mitigation ----

Promotion, and Advising for Self-Defense Communities of Debris Flow
DSOS === m = o s
Promotion, and Scheming of Evaluation for Self-Defense Communities of Debris

Flow DiSASers ~--~----m=-=nm=m=memrmmme oo

171
14

258
268
233
148
27

144
167

191
187

81

123

95
210

54

207
29

101

174
107



Research Among Integral Watershed Management Engineering and Sediment
Production Estimation Model Setup -------=-=======mmmmmmmmm oo
Researching and Planning for Update and Feedback System of the Debris Flow
Potential Database --------=======nmmmmmm e
Safety Design of Sediment Control (The First Year)—The Study of Enhancing
Watershed Management, watershed Protection and Disaster Prevention
Technology -------==mm e oo
Safety Design of Sediment Control (The Second Year) ----------------=-=-m-mmmmue
Shangan Soil and Water Conservation Education Park -----------=--=--mememmmmoeo
Slopeland Management, Disaster Prevention and Evacuation — Joint
Management Plan of River Basin in 2004 ------==n=mmmmmmmm oo oo
Soil and Water Conservation Campus Promotion Tour and Program Aimed at
Junior High Schools and Elementary Schools —Northern Area ----------------------
Soil and Water Eco Education for Taiwan --------=-=--=-=====mmmmmmmm oo
Study of New Method for Monitoring Landslide Movements ------------------------
Study on the Treatment Measures in Landslide Source Areas ------------------------
The Agriculture Road Investigates and Build up the Environment Pound at
Valuation and the Draw-Up of its Review Mechanism (1/3) ---------=--======nmm---
The Application of the Technology of Remote Sensing on Collapse, Debris-Flow
Quantification Analysis and Slope Management -------------=-==--—mmmmmmommmeee-
The Benefit Assessment of the Local Fishway ----------=-==-=-emsmmmmmm oo
The Engineering Quality of the Project of the Environment Improvement of
Mudslide Disaster and Village and Fishing Village Entrusts a Professional
Service iN 2003 ------m-mmm oo e
The Establishment of Ecological Engineering Evaluation Index and Compilation
of Design Reference Book for Creeks -----=-=====mmmmmmmm oo
The Establishment of Integrated Engineering Management and Decision
Supporting System for Soil and Water Conservation ----------=--=-==-==-m-mmmmeumuu
The Establishment of Integrated Internet Geographic Information System (1rst
b= Ul 4 1] [T ) e
The Integrated Eco-Information and Ecological Evaluation for the Houfantzkeng
Ecotechnology Learning Area ---------=--=-mmm oo oo oo
The Integration and Maintenance on Debris Flow Disaster Prevention
Information Platform -----------ememmme oo
The Investigation of Vulnerability Factors of Debris Flow Nearby the Protected
Villages and the Suggestion of Its Renovated Strategies -------------------=----------

v

178

138

104

35

37

67

32

109

152

229

264

133

254

260

246

248

11

43



The Maintenance and Upgrade of Soil and Water Conservation Engineering

Manage

MENT Sy S M == mmm o m oo e e

The Maintenance on Debris Flow Disaster Prevention Information Platform

The Manual of Watershed Vegetation Survey and Application -----------------------

The Pre

caution and Preparedness of Debris Flow Calamities by Self-Checking

System Maintenance and Upgrade -----=-=-=-======mmmmmmm oo

The Preparation and Preventing for Debris Flow Calamities Administrative

System

Integration and Maintenance ----------=-==-==-mmmmmm oo

The Project of Administrative Wisdom Operation Platform Establishment ---------

The promotion of environmental hazards-------------==========mmemmmmmemo oo

Update and Management of the Potential Debris-Flow Database (1) ----------------

Update and Management of the Potential Debris-Flow Database (1) ---------------

Upgrade and Maintenance on Debris-Flow Disaster Prevention System ------------

Upgrade and Promotion on Debris-Flow Disaster Prevention System (second

Using Remotely Piloted Vehicle Technology to do the Photography and 3D

SIMUIALION === == oo m e oo

Using Remotely Piloted Vehicle to Monitor and Analyze the Environmental

Disaster
Various

Project Engineering Qualities Entrust a Professional Service in 2004 the

Manufacturer Carry out to Take out to Check --------=======mmmmmmmmme oo

Water and Soil Conservation Bureau the Engineering Quality Entrusts to Take
out to Check In 2006 ----==========mommm e
Water and Soil Conservation Bureau Various Project Engineering Qualities

Entrust a Professional Service the Manufacturer Carry out to Take out to Check

in 2003

Watershed Management and Flood Mitigation Policy and Developed of the

Decision SUPPOrt SYSEEM =---mmmmmmm oo oo oo

Wireless Sensor Networks and their Applications in the Monitoring of Landslide

Hazards

252

21

217

24

227

78

127

91

185

116

155

237

205

254

212

111



I I B SR AR VR

O1—96F " <+ (FfEIfors AL -1/
LRI Fl‘”ﬁﬁéﬁ

— R &%‘ﬁﬂ‘lﬁi%} TR
97,12

] s 255

ISBN 978-986-01-6946-1 ( H] ; T &E)
Lot g > 2.2 &

434, 27307 97024437

?’{ 1+ 91 —965 "o 4 FTET RIS N K

TR Gl

6 LR - F A

WL S BTRELE S i it R
2[@%1— ﬁﬁ%gﬁ

SN R ?ﬁ%ﬁ HES AP T

ATl RETTREEE AR PR

F‘% ﬁ::f' - 1. (049)2394300 2.(02)33662611

A i www.sweb.gov.tw

%i%,ﬁzii [Eﬁ'%‘é?{i"i

P

[T AR B200%E LA - FHT ¢ (02)25180207

?fj«#ﬂ’l ?ﬂ%
T FITFT VBt [T E 325734 - e -
: “‘ RIS
Sl IO 125
fEr = 2207
ISBN : 978-986-01-6946-1
GPN : 1009704071

=
gl =

(=

1 (04)22210237




	編封面-2
	書名頁-1水保上3
	序-3
	目次-水保上3
	01
	土石流1-79
	1.系統操作界面採用WEB架構。
	2.以樹狀結構建立知識管理架構，除基本架構外，系統可由使用者無層次限制的增加新目錄。
	3.內容包括聲音檔、影像檔及其他新增的文件資料（可為任何格式的檔案類型）。
	4.提供圖資基本資料建檔、檢索與維護的能力，使用者可透過查詢進行資料的選取。
	5.提供圖資資料上傳、增刪及整合的功能，使用者需透權限管理以利用管理資料庫。
	6.提供資料下傳的功能，以及全文數位文字查閱、複製及列印。
	7.知識庫管理功能，包括權限、檔案分類及文資管理。
	1.User- web-structure interface
	2.Tree-structure as the basic framework of this knowledge management system, and users may add more folders without limitations.
	3.Formats of this system include sound files, image & video files and other document types of information files.
	4.This system provides raw-data creation, searchable and easy-to-maintain function for users’ advanced selection.
	5.This system provides the functions of uploading, deletion and integration of images and information data, and users may manage the database through the authority management function.
	6.This system provides the functions of data download, data copy, data print and data search.
	7.Knowledge Management functions include authority management, file-category management and document management.
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	工程技術81-204
	To promote the effectiveness of slope land monitoring and precaution against natural calamities, the Council of Agriculture’s Soil and Water Conservation Bureau of Executive Yuan designs not only 2 DVDs related to remote sensing application and debris flow monitoring but also publicities and brochures to let professional scholars and visitors to understand its effectiveness clearly handled by Soil and Water Conservation Bureau.
	土石流現地資料蒐集暨觀測示範站維護計畫（第一年）
	自民國52年葛樂禮颱風引發台東萱野土石流之後（有記錄之第一場），台灣山坡地的土石流災害層出不窮，使山區民眾生命財產、整體產業經濟、觀光產業及交通運輸等備受土石流的威脅和考驗。民國79年歐菲利颱風造成花蓮縣銅門村及榕樹村土石流，釀成重大損傷，引起了產、官及學界的高度重視。尤其是民國85年賀伯颱風瞬間誘發南投縣新中橫公路（台21線）沿線幾十處規模不一的土石流災害，突顯出台灣本島土石流問題的嚴重性。在民國88年921集集大地震的助長及民國90年桃芝及納莉颱風相繼襲台，在台灣中部及東部地區分別引發空前的土石流災害，使得土石流儼然成為臺灣本島山坡地土砂災害的代名詞。土石流危害影響層面正逐步擴大，勢將牽動台灣區域經濟環境及山地生態系的平衡發展，故加強土石流各相關課題之研發，以提升土石流預防能力，有其急迫性。其中，土石流現場觀測系統(Debris Flow Observation System)因具有即時掌握土石流發生前預兆和發生時之流動動態，不僅有助於土石流各項學理之發展，在防災應變方面，尤能在災害未發生前即時獲得現場可能變異的即時資訊，可以大幅提升防災應變之減災避災能力。為此，行政院農業委員會水土保持局已陸續完成十處土石流觀測示範站（九份二山站、郡坑站、上安站、豐丘站、神木站、白布帆東坑站、大粗坑站、鳳義坑站、射馬干站及華山站）建置計畫，鑒於該項計畫成效優良，且於防汛期間將土石流潛勢溪流地區即時資訊整合於水土保持局土石流防災應變系統，提供各級防災單位決策參考，頗受各界好評，為期於93年度防汛期間能順暢運作，持續進行土石流現地觀測資訊蒐集，以提昇土石流防災應變能力及災情警戒通報效率，並擬於嘉義縣阿里山鄉豐山村及花蓮縣光復鄉大興村等地增設兩處土石流觀測示範站，以增加土石流觀測資料蒐集地點，因此爰成立本計畫，藉由先進量測儀器和高效率傳輸系統，即時追蹤掌握溪流土砂生產、土石流發生及其動態等資料。
	Since Typhoon Gloria caused debris flow in Shuenyie, Taitung in 1963 (the first of recorded ever), the debris flow disasters on Taiwan’s slopelands have never ceased to happen, causing threats and trials to the life and property of mountain residents, overall industril economy and tourist industry and transportation. In 1990, Typhoon Ophelia caused debris flows at Tungmen Village and Jungshu Village in Hualien County, resulting in severe damages which caught the attentive eyes from industries, governments and academy. Typhoon Herb in 1996, particularly, highlighted the seriousness of the debris flow problem in the island of Taiwan by inducing a few dozens of major and minor debris flow disasters along the New Central Cross-Island Highway (Tai-21 Route) in Nantou County.  Nurtured by the 921 Major Earthquake in 1999 and the back to back strikes of Typhoon Taroji and Typhoon Nari in 2001, the debris flow disasters took place in central and eastern parts of Taiwan to an unprecedented extent that debris flow became the synonym for earh disasters on slopelands in the island of Taiwan. The affected scope of the hazards of debris flow is gradually spreading, which is likely to shake the balanced development of the economic environment and the mountainous ecosystem in the region of Taiwan; therefore, it is urgent to enhance the research in various issues in relation to debris flow in order to upgrade the ability of debris flow prevention. Among the approaches, the Debris Flow Observation System, which is aware of both the signs before a debris flow and the changing situations during it, is helpful in the development of theories about debris flow, and particularly capable of acquiring the instant information about the possible changes in situ prior to the happening of disasters in regard to disaster prevention and response, so it can elevate the ability of the prevention and response by far. Consequently, the Soil and water conservation bureau of Council of Agriculture, Executive Yuan, has completed the deployment project of ten exemplar debris flow monitoring stations (Chiufenerhshan, Chunkeng, Shang-an, Fengchiu, Shenmu, Baibufan East Pit, Da Tzukeng, FengYi Pit, Kasavakan and Huashan stations). While this project yields good effects, it also integrates the real-time information on the areas of potential debris flow torrent into SWCB’s Debris Flow Disaster Response System during flood-protection periords for the disaster prevention agencies of all levels to use as a reference in decisions, which receives appraisals from many sectors. In view of smooth operation and continuation of on-site observation and information gathering of debris flow to enhance the ability of debris flow disaster response and the efficiency of disaster warning reporting during the flood-protection period in 2004, it was planned to deploy another two such exemplar stations at Fengshan Village of Alishan Township, Chiayi County and Dahsing Village of Kuangfu Township, Hualien County, to increase the sites of debris flow observation and data gathering. Therefore, this project is set out to employ advanced measuring instruments and high-efficiency transmission system to keep track of information like soil and sand production in rivers, and occurrences and changes of debris flow in a real-time manner.
	松鶴土石流現地資料蒐集計畫
	Songhe Tribe, situated in Bo-ai Village, Ho-ping Township of Taichung County, is one of the Atayan tribal communities within the Dajia River basin. The area around the Tribe is in the downstream of potential debris flow torrents Taichung 003 and 004. Before the 921 Major Earthquake, Songhe community had also been among the important tourist sites; the Earthquake did not cause serious damages to it, however, the area of Songhe was brought some earth avalanches after the quake, which have caused debris flow and rock slide in this area whenever there is extremely heavy rain. In this July (of 2004), the excessively heavy rain brought about by Typhoon Mindulle struck the same area severely, causing a multiple of residences buried and about eight hundred residents relocated to Bo-ai Elementary School for shelter. Consequently, the Soil and water conservation bureau of the Council of Agriculture, Executive Yuan set forth this project, hoping to keep track of information like soil and sand production in rivers, and occurrences and changes of debris flow in Songhe area in a real-time manner via advanced measuring instruments and high-efficiency transmission system. The project has the following functions: 
	1.observing and comprehending the occurrences and dynamic data of debris flow in a real-time manner by using advanced monitoring instruments and transmission system;
	2.observing and keeping record of dynamic information of debris flow as future reference for setting warning values; 
	3.incorporating stable transmission methods of communication such as ADSL or transmission via satellite, capable of sending on-site images and other physical measurements back to the reaction center real-time for decision units of all levels to formulate effective responsive measures with so as to prevent debris flows from causing disasters.
	水土保持局目前已完成土石流警戒分區與發生基準值訂定，為了瞭解土石流地區之實際雨量、現象及發生時間等相關資料，設立土石流觀測示範站，冀能獲得土石流發生之相關資料，做為基準值訂定與調查之參考依據。土石流觀測系統內容包含潛勢溪流現場架設之觀測儀器、資料接收中心、通訊傳輸、災害應變中心土石流防災應變系統等。   
	土石流觀測示範站建立與系統維護工程   （第二年）
	水土保持局目前已完成土石流警戒分區與發生基準值訂定，為了瞭解土石流地區之實際雨量、現象及發生時間等相關資料，設立土石流觀測示範站，冀能獲得土石流發生之相關資料，做為基準值訂定與調查之參考依據。土石流觀測系統內容包含潛勢溪流現場架設之觀測儀器、資料接收中心、通訊傳輸、災害應變中心土石流防災應變系統等。
	The Soil and Water Conservation Bureau has already formulated the thresholds of the debris flow occurring rate and the phases for debris flow alert. To learn more about the related information such as rainfall, phenomenon, and occurring time, the debris flow monitoring stations are set up to obtain these data when the debris flow occurs. All these data are used as references for investigating, modifying, and defining the thresholds. Debris flow monitoring station consists of monitoring equipment, data-receiving center, communication transmission, and network demonstration system. All the information is offered for decision-making in each grade of disaster prevention units.
	本計畫結合了資訊、通訊、GIS和土石流等專業，建構六處土石流觀測示範站（白布帆東坑、九份二山、上安三部坑、郡坑二部坑、豐丘野溪、神木出水溪），除了採用雨量計量測雨量資料外，亦將地聲檢知器、鋼索檢知器及紅外線攝影機等設備納入土石流前端觀測系統中，以偵測土石流發生前和發生時的動態規律，同時設置地面小型衛星發射/接收站，利用衛星無線傳輸方式將現場觀測資料即時、安全、真實地傳回農委會水土保持局應變中心，提供相關權責單位作為防救災之參考，亦可提供學術單位進行研究分析。
	觀測系統經由不斷測試過程，本團隊依據每一次不正常的訊號進行測試與修正，測試綜合結果如下：
	一、影像傳輸的穩定度提昇：為求CCD穩定品質，本計畫執行期間本團隊已進行多次Video Server軟體修正，目前已趨近穩定。
	二、儀器擷取訊號程式的修正：因各觀測站安裝儀器的環境條件不同，因此擷取程式需不斷進行測試與修正擷取靈敏度的參數，達到最佳的訊號擷取效果。
	三、衛星通訊傳輸截至目前傳輸非常穩定，堪稱山區較為穩定的傳輸工具，GSM模組因位於山區傳輸品質較差，某些時候需重複撥接，但仍可撥接傳輸。
	四、備援電力截至目前豐丘、上安、白布帆、郡坑、九份二山皆有停電紀錄，備援電力皆可即時供應，目前運作良好。
	This project constructed six exemplar debris flow monitoring stations (at Baibufan East Pit, Chiufenerhshan, Shang-an Triple Pits, Chunkeng Double Pits, Fengchiu Wild Creek and Shenmuchushuei Creek), incorporating the specialties like information, communication, GIS and debris flow. Apart from rain gauge used to measure the rainfall data, geophone, wire detector and IR camera and other instruments are incorporated in the remote-end monitoring system to detect the dynamic rules of debris flow prior to and during its occurrence. Small surface satellite transceiving stations are also set up which send the on-site monitored data back to the Emergency Operation Center of the Soil and water conservation bureau, Council of Agriculture, real-time, safely and in fidelity by radio transmission through satellites. The data are used as reference for disaster prevention and rescue by relevant authorities as well as used in analyses by academic institutions. 
	The monitoring system are constantly under test. This team has conducted test and correction according to each abnormal signal, and the test results are summarized as follows:
	1.Elevation of image transmission stability: seeking stable quality of CCD, this team has made multiple times of correction on Video Server program during the project execution; presently the quality is closer to stable. 
	2.Correction on signal capturing programs for instruments: due to the difference in environmental conditions for the instruments installed at each monitoring station, the capturing programs require constant tests and corrections on the parameters for capturing sensitivity to achieve the best signal capturing effects.
	3.The transmission of satellite communication has been very stable so far, literally the stable transmission tool in mountainous areas. In contrast, the GSM module has inferior transmission quality in mountainous areas, sometimes requiring repeated dialing, yet is still capable of transmission by dial-up. 
	4.Backup power has kicked in real-time at Fengchiu, Shang-an, Baibufan, Chunkeng and Chiufenerhshan at time of power failure, and is currently working well.
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	工程管理205-269
	95年現地資料蒐集暨觀測站維護計畫
	整合式水土保持工程管考暨決策支援系統建置
	The Establishion of Integrated Engineering Management and Dicision Supporting System for Soil and Water Conservation
	This project is to upgrade the service efficiency and manage functions of SWCB Engineering Management System. In the operation client to improve the operation automation and make the UI more friendly based on the operation procedures such as Engineering vestigation work, qulity management, account management, budget examination management etc. This project also upgrate this system to operate in coordination with the Goverment Budgetting and Accountion Management system(GBA) built by Directorate General of Budget, Accounting and Statistics of Executive Yuan since June of 2003. In the dicision supporting client, the technologies of Customer relationship Management and Data Mining have applied on the UI varied with the user manage level and the dicision supporting modules provided for superintendents of the government agencies to manage the Engineering benefit estimation.
	水土保持工程管考維護提昇
	Soil and Water Conservation Bureau(SWCB) have set up a SWCB Engineering Management System to manage the rate of the engieering executable progress and expense situation since 2002. This application system integrated the SWCB engineering operation procedures and account management via the internet online updated from the local government and angencies. The mobile technology also have been integrated with Personal Digital Assistant (PDA) funtions to provide the information queried and recorded for investigators at the local site investation for slop treatment and management. The disaster database can be updated through the field investigation data upload to the database server. The mobile phone via GPRS application could provide the latest information of engieering executable progress and expense situation for the superintendents of government angencies to rise effeciency of the slop disaster mangement. 
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