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Development and Application of Innovative Technology for Landslide
Observation (2015) (1/4)

EP SRR e

B! P ! wFE’ e E
Liao Jui-Tang,' Chen Chao-Wei  Chi Chung-Chi’  Lin, Hsi-Hung’
" AR R R RA
b e E Y

HE

Tl BRI HEE B R A EHE > HEHR L AR 104~107
EoRETFRRCIPRE PHE 2 $PFggiE- Y s FasasT L
HEE G H BRI Uk S 7 A ER(RAR04 E)S ¥ - E g
AR 100~103 # T X B h L H 50 A2t el a2 R FE
%0 & 7 25 B L M R 2 AR RIS BRI R E ks w4

(720 AER(AF 104 2)T 3 M EEAL A ARENEE B2 RALLR
PREGFF B R 2B L HE R EFR AR TAE B THERLER TR
1 AL FTT RRBPIRFERIE ~ A 35~ RBFE) > 7L
EEMER M AERY FNITH AT AA T RETE R A AT N
ﬁﬁf«ﬁ@ﬁ%\%T¢ﬁ$4%§§$$’§$5%1$%%uﬁy?ﬁm

%

BB pt I FRFEARY T EHAG LHEF R T ENT S
EEBBITR A B R TR B R B E SRR AR EY
% "?f&‘lk‘i Foo ﬁy\fg‘r‘g—f’fil;ﬂﬁ/F HHFAE R 2 Jp hHEER G @ /z‘LL,

%ﬁ%ﬁ@ﬁw\§$§g§@pzasﬁﬂ%@aﬁﬁwiﬁﬁ“ﬁﬁﬁi’
VUEH R Ll BN ] 2 L LR K SR E P B AreE e R e

KF PR

MGt EALS  ABIERAAL FEARE

43



'Aﬁﬂﬁf“%ﬂﬁi&i@mﬂﬁﬁﬁ

104 FERRATE

44

Abstract

“Development and Application of Innovative Technology for Landslide
Observation” is a four-year project, which intends to perform a detailed
investigation regions have the potential problems of large-scale landslides. This
year (2015) is the first year, two sites are selected are selected to execute the
surface geological survey and geological drilling survey, etc. According to the
preliminary survey results, the two selected sites are also placed and installed a
number of instruments (e.g. inclinometer, rain gauge and groundwater observing
well, etc.) to study the potential activity of landslide. On the other hand,
previous survey regions are being kept under continuous observation to
understand and trace the potential activity of landslide. Based on the work
results, the slope stability, possible landslide mechanisms and its affecting range
of each site is assessed and discussed. In addition, an integrated-model of
web-based automated disaster observation system was built in previous plan has
great advance in this year. And the collected data of automatically instruments
thus can be immediately transmit and display in the form of graph. It is also
combined with early-warning mechanism (e.g. management value), which is an
important reference and can be applied to the disaster preparedness and response
measures for potential large-scale landslide disaster, and then to approach to the
target of reduction of geological disasters.

Keywords : Potential Landslide Area, Automated Monitoring System,

Early-Warning Values
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Development of wireless sensing modulus for early warning of
roadside slope failures
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Abstract

To improve the limitations of rainfall-based slope warning system, a new framework
that integrated the hydro-mechanical slope analysis and wireless sensing module for
shallow ground response monitoring is under development to establish a customized,
time-dependent warning system for shallow slope failures triggered by rainfalls. A
coupled hydro-mechanical analysis considers both the hydraulic infiltrations and
mechanical responses of unsaturated soils in slope stability analysis. Wireless sensing
module based on micro-electro-mechanical system (MEMS) components with wireless
communication module will be developed to monitor ground movements and subsurface
conditions, including ground inclination, ground movement, water content profile, and
pore water pressures. Combining the real-time monitoring and rigorous analysis, a

customized, time-dependent warning system might be feasible.
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hydro-mechanical analysis, Time-dependent warning system,

Micro-electro-mechanical system
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Risk Evaluation of Large Scale Landslides and Surface
Displacement Monitoring System in the Area without influence by
the Typhoon Morakot in 2015
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ABSTRACT

According to the report published in November 2014 by Central Geological Survey, 16
potential large-scale landslides are pointed out for risk evaluation. The result shows that 7
site’s hazard degree is greater than 5. Study priority of potential landslide is decided by
hazard degree, number of residence, area, spatial distribution and etc. Sites SL-D002,
SL-D003, FB-D001, YL-DO003 and YL-DO16 are chosen for further studies like detail
interpretation of landslide characters, field investigation, potential impact area, failure
mechanism and observing system. GPS data from observing system established in this project
and last year project is analyzed and the result shows no obvious movement.

Keywords: Large-scale landslide , Landslide monitoring , risk evaluation
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Abstract
Generally speaking, survey and geomatics technologies have been revolutionized since

the early nineties in the last century. Advances in satellite and inertial technology made it
possible to think about mobile mapping in a new way. Instead of using ground control points
as references for orienting the images in space, the trajectory and orientation of the imager
platform can now be determined directly. Cameras, along with positioning and orientation
sensors, are integrated and mounted on a land vehicle for mapping purposes. Objects of
interest can be directly measured and mapped from images that have been geo-referenced
using positioning and orientation sensors. In addition to current commericially available
airborne, land vehicle and protabile systems, the future spectrum of the mobile mapping
systems will definitely include protable communication devices, including their
infrastructures and applications for general mobile mapping, disaster monitoring as well as
possible extension for indoor mapping applications.

This project is actually the final phase of a five-year midterm plan. With the support
from the Department of Land Administration, performance include not only all items listed in
the annual work plan each year, but also local technology development , personnel training,
technique promotion and putting learning into practice, international cooperation,
maintenance of social security and etc.

In development of local technology and personnel training, this project devotes on the
research and development of mobile mapping payloads and data processing software which
are suitable in airborne - vehicular and portable systems. In addition to the localization of
critical technologies, the utmost achievement is to foster talent. During project execution, five
graduate students have received the best paper awards in international symposium overseas.

In the aspect of technology promotion and putting learning into practice, there were only
two MMS vans in operation when the project kick off but currently there are more than 15
MMS vans in practice. So far, there are more than 10 companies seeking technical advice and
services from our laboratory.Furthermore, annual educational and training programs are
conducted to deepen the application of relevant technologies in the field of non-traditional
spatial information.

In the aspect of International cooperation, there is close collaboration with the University
of Calgary in Canada and the Ohio State University in United States. Since 2012 onwards,
three international symposiums and one international summer school on Mobile Mapping
Technology were hosted in support with ISPRS ~ ION and IAG, with over 250 participants,
including 40% foreigners.

In maintenance of social security aspect, with the plans of the Department of Land
Administration and the National Science and Technology Center for Disaster Reduction, this
project participates in disaster prevention and reduction actions, such as disaster assessment

missions after gas explosion in Kaohsiung and standby missions during typhoons.



s

Looking ahead, the multi-platform mobile mapping technology will rapidly work its way

into indoor applications and combine with location-based services, with the expectation to

play an indispensable role in the construction of smart city.

Keywords : Multi-platform, Positioning and Orientation, Spatial information
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Abstracts
This paper describes the Unmanned Aircraft System (UAS) used in the local map

e 1—3
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data update. In response to the future development of 3D GIS, the UAS was also tested
on a selected area for 3D modeling. In the future, the UAS is potentially applicable in
providing 3D emergency disaster response information to assist in decision-making, the
environment and landscape simulation or engineering planning and evaluation purposes
use.

Keywords : Unmanned Aircraft System, Structure-from-Motion , Dense Matching
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Abstract

In order to enhance the efficiency of management and application for disasters, National
Science and Technology Center for Disaster Reduction(NCDR) established the Information
Service Platform for Disaster to assist central ministries and local government grasping the
key point of disaster conditions as fast as possible. The platform provides brief and to the
point disaster intelligences to help Central Emergency Operation Center making decisions. It
already successfully assisted several emergency response operations in the past five years,
including more than 34 emergency response conferences. By far, NCDR had been populariz-
ing the platform to disaster emergency response units from 17 counties in 2015. The popular-
izing work will be continued in the future. In addition, the platform had been tested through 6
typhoons and 1 heavy-rain event that it accumulated more than ten thousand user require-
ments during the emergency response meetings in 2015. In order to deal with the situation
that a large number of user which logging into the platform at the same time when disasters
happen, the platform is targeting on providing its service on clouds. In the meantime, the pre-
sent data services framework is also adjusted for dealing with the situation that huge amount
of users logging in in a short time. With these adjustments, the central and local government
will be able to use the platform steadily and rapidly, which allow them to make proper deci-
sions. By integrating the disaster intelligences and fast information delivery, the goals of dis-

aster prevention and disaster mitigation can be achieved.

Keywords: Decision Support, Cloud Applications, Disaster Response, Geospatial Infor-

mation
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Development and value-added application of flood potential risk

maps
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Abstract
In Taiwan, the flooding disasters caused by typhoons and April showers are one of the
major natural disasters in Taiwan that cause the losses of people’s life and property. Recently,

climate change is becoming more significant and thus the extreme weather events which lead
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to the flooding disasters have been increasing. To reduce the impact of flooding disasters,
Water Resources Agency (WRA) has presented the updated edition (2nd edition) of
inundation potential maps of Taiwan. In addition, WRA has created the vulnerability maps in
Taiwan. Based on mapping the inundation and the vulnerability, WRA has developed the
flood risk maps of Taiwan, which can provide the useful information to the authorities for
making the strategic decisions of the flood disasters. However, the lack of an online service
platform that combines the benefit of flood risk database, local search engine and dynamic
analysis reduces the accuracy and the efficiency of flood risk assessment for the authorities.
Hence, the project aims at establishing an online service platform incorporating the latest
rainfall data, the historical flood risk maps and dynamic flood risk assessment in Taiwan for
the authorities and the public. The outcomes of this project will enhance the flood disasters

prevention and preparedness.
Keywords : flooding disasters, inundation potential maps, vulnerability, risk.
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Development of Flood and Real-time River Simulation and Warning
Technology
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Abstract

Development of flood warning system will be of great help in disaster prevention and
mitigation. Hydrological observations (e.g., precipitation and river stage) and estimations (e.g.,
flow discharge) are very important for the calibration and validation of flood warning systems.
This project used Acoustic Doppler Current Profiler (ADCP) to measure river cross sections
and flow velocities, and developed a flow rating curve medium and low water levels in rivers.
A relationship among river cross section, water depth and flow velocity based on probabilistic

theory was established and real time flow discharges were estimated using the observation
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data from radar wave water level sensor and continuous microwave radar velocimetry during
typhoon events. In addition, this project integrated a rainfall-runoff model, a river flow
routing model, a regional inundation model and a storm surge model and developed a flood
warning system at watershed level. The system was calibrated and validated through three
historical typhoon events. Further it will couple Taiwan Quantitative Precipitation Ensemble
Forecast Experiment (TAPEX) as rainfall input and in situ hydrological observations from

experimental watersheds to provide real-time river stage and flood forecasts.

Keywords: Hydrological observation, Acoustic Doppler Current Profiler, Integrated
hydrological simulation system at watershed level.
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Taiwan Earthquake Precursor Research in 2015
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Abstract

Taiwan is located at one part of the Pacific seismic belt and hence the
earthquake activity is strong. Some large earthquakes occurred in Taiwan and
caused a lot of seismic disasters in the past hundred years. For example, the
Chi-Chi earthquake (M=7.3) in 1999 killed more than 2400 people and made a
strong impact to Taiwan. However, Taiwan provides a natural laboratory for
earthquake precursor studies, owing to its highly active earthquake environment.
The earthquake precursor research might have the potential to mitigate earthquake
damages in the future. This research includes studies by the analyses of the
radioactive material, GPS, borehole strain, gravity, magnetic and geoelectric field
data. The results show that there are many possible and useful precursor
information before large earthquakes. For the purpose of rapid monitoring, all
precursors and analyses results will be combined on several platforms at some
research centers (such as TEC, NCDR and CWB). If some of consistent precursors
are detected in the future, a committee meeting will be called for a careful
evaluation. Hopefully, the results can provide the government useful information

to mitigate the potential seismic disasters.

Key words: ecarthquake precursor, radioactive material, GPS, borehole strain,

gravity, magnetic, geoelectric field.
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Safety protection estimation in impact analysis and scenarios of
assumed earthquakes of large-scale earthquake in Metropolitan
Taipei
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Abstract

In order to avoid the urban functions fail by the massive earthquake event, we combine
the existing technology and development the related assessment technology that based on the
prior deficiencies to quantify the impact of the massive earthquake situation analysis.
Meanwhile, according to the metropolitan area characteristics, we combined with the existing
technology and this new impact analysis in this project and analysis the data through different
degree of protection in earthquake disaster prevention to practice the large-scale earthquake
situation in the metropolitan area. We develop the seismic application platform that combine
the domestic impact of the earthquake-related results and technology as well as analysis of the
metropolitan area to quantify the impact of the massive earthquake through specific situations

for the safety protection.
Keywords : earthquake impact, response plan, protection objective
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A Study of Coastal Protective Impact and Adaptation Due to Climate
Change on Central (Yunlin, Taichung and Changhua) and Huatung
Coasts (2/2)
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Abstract

In recent years, the influences of global warming effect and oceanic climate change are
regarded worldwide. The problems of sea level elevation as well as more frequent typhoon
attack have threatened the environment we live in. Governments and international scientists
pay extensive attention to the effect of waves and storm surge on human’s activities. In
Taiwan, the coastal zone usually suffers from three to four typhoons in one year and the
exceptional sea level induced by storm surge always results coastal disasters and hinders the
development in oceanic environment. The understanding of the marine and meteorological
characteristics in coastal zone is conducive to raise the defended efficiency on coastal
disasters. The project aims to investigate the coastal protective impact and adaptation due to
climate change on central (Yunlin, Taichung and Changhua) and Huatung coasts of Taiwan
against natural calamities in future. The second year of the program focus on the coast areas
of Hualian County and Taitung City. The influences due to climate change upon some
assumptive object years are carried out. These results provide useful information to set up the

adaptation tactic and to implement the benefit analysis of operation program.
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Keywords : climate change, coastal disaster, vulnerability, hazard level, disaster risk,
adaptation strategies, action plans.
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Abstract

This project intends to implement comprehensive climate vulnerability and risk
analysis with consideration of environment, climate, hydrology, geology and social
economics in Taiwan. The integrated research flow applied projective longitudinal
analysis, from assessing overall climate change impacts in Taiwan, and applied to
water related disasters which include river basin disaster impact assessment and
drought monitoring. With these updated data and new analysis results, this project

then conducted local climate change risk maps in township scale.
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In 2015, this project achieved fruitful outcomes. The Taiwan climate change
disaster impact assessment report was successfully conducted which collected various
research outcomes from NCDR and other experts. The report introduces three climate
disaster impact assessment (floods, slopeland disasters, and droughts) and adaptation
strategies. The Choshui river basin impact assessment team successfully used
dynamical downscaled climate projection data selecting top 10 extreme typhoon
events to simulate potential landslide and debris flow risks in slopeland, and
affected channel morphology causing floods and related economic losses; it then
further implemented loss assessment in whole river basin area. As for drought
monitoring technology development, the project team cooperates with Central
Weather Bureau to systematically forecast seasonal precipitation, discharge in
reservoir areas using climate projection data. The technology is applied to
government’s drought monitoring and early warning system. Finally, the project
updated and recreated climate risk maps to township scale using downscaled
MRI-JMA AGCM (Japan) simulation outcomes for annual precipitation change under
scenario RCP 8.5. The maps demonstrate Taiwan’s flooding and slopeland disaster
risks from 1979 to 2003 and from 2075 to 2099.

The major research outcomes are integrated with other related application and
policies from government agencies through " The Executive Yuan Program on
Applying Science and Technology for Disaster Reduction ; and " National Climate
Change Adaptation Policy Framework and action plans ; . The research results are
designed to assist government for long term disaster reduction policy and adaptation

policy planning and implementation.

Keywords : Climate Change ~ Extreme Disasters ~ risk analysis ~ risk mapping »

adaptation tools
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Establishment of Homeland Security Radiation Monitoring Network in

Taiwan
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Abstract

This project, carried out from 2012 to 2015, focus on the establishments of emergency
radiation detection system and the baseline surveillances of the environmental radiation dose level
in Taiwan. The most significant outputs of the work include the whole area on-site environmental
radiation measurement with advanced detection techniques of Taiwan whose environmental
radiation data base is also set up and the conduction of the atmospheric dispersion model and
optimize the process on the detection about the domestic consumption and environmental
samplings.

From the output above, we achieve the goal to comprehensively investigate the
environmental radiation prior to the nuclear disaster and forecast the dispersion of the emissive
gaseous radiative material in the period of the nuclear disaster for the purpose of the decision
making in emergency response and guaranteed the check point in the aspect of the legal radiative
material quantities in foodstuff and ambient environmental radiation level and finally joint the
partnership among disaster reduction authorities during the recovery period of nuclear disaster.
Keywords : Emergency response, Radiation detection, Atmospheric dispersion.
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Dense geophysical arrays in the volcanic areas of

northern Taiwan (4/4)

Abstract

Although there was not historical eruption in the island of Taiwan, four possible
volcanic activities offshore eastern Taiwan have been found in some literatures since
the 18 century. Tatun volcano group and Kueishantao are two of active volcanoes in
the northern Taiwan area. Kueishantao, largely composed of andesite rocks and
volcanic pyrocrastic, was resulted from volcanic activity before 7,000 years ago.
Although the Tatun volcano group hasn’t been found any eruption in the human
history, recent studies suggest that the last eruption might be taken place about 6,000
years ago. Therefore, the project is planning to study both volcanic areas of Tatun
volcano group and Kueishantao in the northern Taiwan area by deploying several
geophysical arrays in the following 4 years. The major works in the study areas will
include the operations of seismic networks at the Taipei area, Tatun volcano and the
Ilan areaas well as the interpretations of subsurface stuctures beneath those areas. In
this year, we have finished the seismic observations in Taipei and in Tatun volcanic
area as well as the Kueishantao area of Ilan plain. We also recorded and discussed
unusually seismic swarms with several hundreds of microearthquakes at the
Kueishantao area occurred in the early June, 2015. We have successfully deployed a
linear array with 50 seismic geophones across the Tatun volcanic group in this year
and obtained some preliminary results of possible velocity anomaly beneath Tatun
volcano group. The results will not only improve the understanding of volcanism
geometry beneath the Tatun volcano group as well as the Kueishantao area, but also
provide important information for reducing the potentially volcanic hazard and

geothermal exploration in the future.

Keywords . Tatun volcano, Kueishantao, seismic array, volcanic activity
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Establishment and guidance of disaster emergency response plan and
the evaluation of complex disaster risk for nursing homes.
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Abstract

The purpose of this project is to enhance the disaster response ability of nursing homes.
Subjects were 30 selected nursing homes that screen out from 6 municipalities in Taiwan
according to the disaster potentials. Data analysis for each nursing home interview consisted
of utilizing and categorizing the data collected during 30 in-depth interviews averaging 2
hours each. The observed differences among nursing homes lead this project to modify the
first draft of guidebook of disaster emergency response plan. Results of this project have
considerable impact on the preparation of disaster emergency response plan for nursing

homes. Decision maker of nursing home can be regarded as references to enhance their
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emergency response to the compound disaster and hence to reduce the disaster risk.

Keywords : nursing home, complex disaster
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Development—Building the “Easy to Do” Website
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Abstract

“Easy to Do” website has two main purposes: First, is to improve local governments’
disaster management capability. Through knowledge, methods, toolkits sharing, local
governments can reach much information and skill to improve their disaster management
capacity. “Easy to do” website also provides an on-line capacity assessment system built for
local governments’ self-evaluation. According to the assessment results, local governments
can find their weakness to adjust the disaster related policies or to create new strategies to
enhance the disaster management capacity of their own. There are many useful resources built
by central government, such as NGIS systems, GIS based web systems, websites sharing
many disaster related information, maps, inundation, statistics etc., “Easy to Do collected
these resources and briefing the function of each resource, local governments can easily find
the needs of their own through this webpage. Second, is to enhance the disaster reduction and

preparedness capability of long-term care facilities. It is a subpage under “easy to do”, called
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“Easy to Support” (http://easy2do.ncdr.nat.gov.tw/welfare). The subpage has four parts
include disaster preparedness steps, disaster response steps, on-line risk assessment system,
experience sharing platform. “Easy to support” could help the facilities easily reaching the
resources and toolkits to improve their own disaster preparedness and response capability and

arising their risk awareness.

Keywords: disaster management capability, disaster management, capability assessment,
long-term care facilities, social welfare.



Note




'Aﬁﬂ%&%ﬂﬁﬁl@mﬂﬁﬁﬁ

104 FERRATE

Note







¢ S TTHER

* TIEN  BEER - TEREEHMBLAE - BRKEHHEE L - BUEESCRIATERR

+ FIEAT . AEERLNERS] - ABEIEAEMAT  AREERE - ARELTAESO RSP RESS - REHERATAEEENHFTRD O - AEAKFE -
EEAp R EREERN - ETERSEERE - HEIENERENEE  @EENNEEERREEER - GEENOEROERES - BRBRE

AE  THRETEERE - THRREZERGKIFRE - THRREZREREKNE - THRREEREHES - THRREERSHIEESRMAT -
ExHRTRE



	論文集封面-01
	空白頁
	應科論文集(0406定稿)
	空白頁2
	論文集封底-01

