Overview of Disaster Risk Management Solutions
Countermeasure technology to different perils

Disaster Risk Management Solutions (DRM) at Kokusai Kogyo
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JICA Technical Cooperation Project

Project for Control and Mitigation of Slope
Disasters in the Central District in Republic of Honduras

Project Background

In Tegucigalpa, Honduras, landslides and slope failures
caused by urban development have increasingly occurred
during the rainy season, leading to serious damage to
urban life. Since ‘Slope Disaster Risk Reduction’ is an
urgent task for the Central District of Tegucigalpa, the
Law of the National Risk Management System (SINAGER)
was formulated in 2010. SINAGER urges the entirety of
the public and private sectors — in industry, academia,

and government — to take concrete actions for the
prevention and mitigation of disasters risks.
Given this background, the Japan International

Cooperation Agency has decided to implement the
“Project for Control and Mitigation of Slope Disasters in
the Central District in Republic of Honduras”.

Project Oufputs

Project Overview

[Purpose]
Capacity to manage slope disasters in
the Central District is improved.

[Counterpart Agencies]

The Municipal Hall of the Central District
(AMDC), the Permanent Contingency
Commission of Honduras (COPECO), and
the National University Autonomous of
Honduras (UNAH).

[Project Period]
February 2019 to March 2022

[Target Areal]
Central District of Tegucigalpa, Honduras.

Landslide Hazard Map in
Tegucigalpa (Tentative)
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Output 1: Capacity building on detailed
mvestlgatlon and analysis to identify slope

Output 3: Capacity bunldlng on the preparatlon
of hazard and r|sk maps for slope disaster

Output 4 Capamty bulldmg on Iand use
regulation for slope disasters

Output 2: Capacity building on design,
construction, management, and maintenance
of structural measuresforslope disa
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Bhutan is loc at the foot of the Himalayas, with 95% of its land mountainous. It has
carried out slope disaster prevention inspections along national roads with the support of
the Japan International Cooperation Agency (JICA) and, based on the results, the Bhutan
Department of Roads (DoR) has formulated the Road Disaster Prevention Management
Master Plan.

Currently, JICA is conducting a technical cooperation project in which the DoR is
implementing road slope countermeasures in accordance with the Road Disaster Prevention
Management Master Plan. Many Japanese tehhnélogies for slope disaster prevention are

beifig i¢ediA'this project.

Risk assessment sheet for '

Inspection for Road Slope Disaster Bhutan > ||
Score setting by multivariate

P reve nt i on statistical analysis |

@ Japanese technology for and knowledge on road slope
disaster prevention inspection

€ Quantitative hazard evaluation method for slope disasters on
roads using multivariate statistical analysis

@ Preparation of risk assessment sheet exclusively for Bhutan
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Countermeasure Work for Road
Slopes

@ Japanese technology for slope countermeasures
€ Improving the safety and work efficiency of road i

maintenance and management - “«:mf
€ Environmental protection through bioengineering works i '.
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JICA Technical Cooperation Project

Introduction of Resilient Preventive Countermeasures:
The Project for Capacity Development for Road Disaster
Management in the Republic of Tajikistan
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Plannin,
One-stop (from survey to .
implementation)

@ Technology and knowledge of road disaster prevention
conducted in Japan

€ Quantitative hazard evaluation method for slope disasters on
roads using multivariate statistical analysis (Prioritization)

@ Design adapted according to each disaster mode (Feedback
from the survey)

€ Economic implementation (Cost management)

Hazard
Evaluation |

Implementation
of countermeasures

New Concept (Preventive
Countermeasures)

@ Introduction of Japanese products (Quality
infrastructure)

@ Performance design based on disaster force

@ Selecting works and arrangements based on disaster

modes
Prevention countermeasures against
floods in the protection of roads - .

2 1. What is Benefit to Cost Ratio (B/C) ?
1-1 What are the Benefits from the Preventive

” Measure in the Road Pm]ccl
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3) Pilot Study in Benefit to Cost Analysis in Road Infrastructure Investments
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JICA Technical Cooperation Project

Project for Capacity Development of Disaster Management
in Pakistan (CADIM)

Project Background

Pakistan has a high frequency of natural disasters, such as

floods, earthquakes, and slope disasters. The Japan Overview of the Project

International Cooperation Agency (JICA) has supported the Project Purpose

National Disaster Management Authority (NDMA) in developing To strengthen the system for
the National Disaster Management Plan. However, the capacity human resource development in
development of organizations in disaster risk reduction (DRR) disaster management through

was still necessary due to the two following reasons. NIDM.

1.The organizations were new and not able to implement the Counterpart Agencies
National Disaster Management Plan properly; and NDMA and NIDM

2.The National Institute of Disaster Management (NIDM), Project Period
responsible for DRR-related training in Pakistan, was not able Mar. 2019 to Dec. 2021
to provide sufficient training content. Project Area

In this situation, JICA decided to implement the Project for Islamabad, Pakistan

Capacity Development of Disaster Management.

TRAINING PROGRAM

*Development of a training program framework,
consisting of six courses, and implementation
of the Top Management/Basic Course, which is
one of these six courses. (See the image
“Concept of NIDM Training Program” )

*Establishment of appropriate training cycle
(plan, implementation, evaluation, and o
improvement. See the image “Training Cycle”) Concept of NIDM Training Program

*Implementation of Training of Trainers in order
to improve trainers’ capacity (presentation skills,

Top Management Course on DRR

Mid Course on DRR
¢ jcinal Lnvwhibe: o i Ksyano: el 0§

facilitation skills, and specialized knowledge. ||[ZEmmes |
See the image “Training of Trainers”) ot o g Nt
*Establishment of Training Manuals (basic idea I o

on disaster risk management, early warnings
and countermeasures for slope disaster and ‘ ‘

. “w . . IMPROVEMENT EVALUATION
floods, etc. See the image “Training Manuals Training Cycle

on Disaster Trigger (Slope Disaster)”) T"’""”,%”;g’,‘;;’,’;,,‘;"é};ﬁ;ﬁ’jj

f Evaluator
Improvement of Training Program

of Evaluation Checklist
h the Checklist

Revision of f Training Manuals

Scope in the Project
T — Sorrars | [Harawarsara s stmcrss st WM
DATABASE DEVELOPMENT I =0
» Development of database for training management ga=_ | | - -
* Creation of a network environment ~ Database User
* Implementation of the “Training on Database E = [
; . ” T || - System

Development and Network Environment Operations | = = | overview
* Development of the Database User Manual and the & o [T [ ==z Diagram

Server Technical Manual (See the images on the right) . Server Technical Mol
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Color Shaded Relief Map (Covering Kyoto to Osaka)
Digital Surface Model (DSM) from Airborne LiDAR

Overview of Color Shaded Relief Map
“Color Shaded Relief Map” on this panel is created using Digital Airborne LiDAR
Surface Model (DSM) from airborne LiDAR technology. The DSM data

is color coded by elevation values (i.e. Red in higher elevation to Blue in | mex G
lower elevation) .

DSM (Digital Surface Model) of Kyoto to Osaka area Data Processing

, Kokusai K Co., Ltd.
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Slope disaster hazard detection technology
using LiDAR* Data

We have a wide range of slopf_gisaster prevention businesses in Japan, where slope disasters frequently occur.iTopogLaphy; geology,
and weather are the main factors of slope disasters, and in particular, topography contains indicators and traces whié-lhimply the
of disasters. For this reason, it is highly important to have an accurate grasp of topography. Thus we are engaging in

S . L
ards in slopes by using LiDAR Data techniques. Here, several of these are
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enabling the visualization of (s =y o e A, a5
slope disaster hazards '

®Many kinds of mapping
techniques employed in
slope disaster management

& Measurement  techniques
and processing technology:
for high resolution data
over wide areas

* ELSAMAP (Elevation and Slope Angle Map)

Patented' technology. which enables three-
dimensional visualization of topography: by S \ =
synthesizing| the! colored elevation model and [l ) > e
mapping of/slope degree. B
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SAR satellite-based monitoring service

3¢SAR (Synthetic Aperture Radar): A sensor that irradiates the e
SAR satellite ground with microwaves and observes the ground surface based mrr

on the strength and phase of the reflected microwaves. Able to ol e isiie b

penetrate through clouds and observe even at night or in the rain 75— S
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microwave
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visible light Infrared

SAR (microwave)

* Able to observe land subsidence or large structural displacement
* Able to achieve higher accuracy by combining with GNSS monitoring system

* Able to detect surface based displacement amount and location, and help to
grasp specific structure or area displacement by using time series analysis of SAR

data
Merits of using SAR data based monitoring
® Efficient and economic survey

Wide area observation in single time is possible. Additionally,
comparing and combining with level surveying, the cost reduction
can be reduced in site such as large area where dense survey is
required. This merit helps to continue the feasibility of survey.

@ Area based monitoring

Using satellite data, area based subsidence monitoring is possible.
It helps to grasp new information regarding land subsidence in
addition to the conventional high-precision levelling such as
finding new subsidence areas, planning of levelling points etc.

® Historical data availability
Satellite data has accumulated historical data archive helping to ;
monitor displacement from past. In future, Satellites such as ALOS- * S el S sS a
2/PALSAR-2 etc. with improved applicability, are planned to be
launched, enabling better continuous displacement monitoring.

Large area such as Kanto region can be utilized to monitor ground displacement
(Red index in INSAR map above indicates subsidence. Subsidence place such as Haneda
airport runway can be seen due to land reclamation)

Case studies

@ | Landslide detection using INSAR @ | Lonsterm monitoring of land ® Structural displacement
subsidence monitoring of large structure
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A case study of InSAR analysis for structural
displacement monitoring of rockfill dam.

During landslide, the large boundary of Conventional method is limited to provide

displaced area was obtained using InSAR.
Later site survey confirmed provided various
displacement area. Additionally, new area
with displacement was also discovered using
InSAR.

Broad application scope

B Kokusai Kogyo is providing InSAR based monitoring for long-term
monitoring of land subsidence, crustal displacement post earthquake,
large-scale structures, land displacement from landslides etc.

M The Cabinet Office- Strategic Innovation Program (SIP) considered the
application of INSAR to monitoring of dams, embankments, port
structures, etc., and expected that the application scopes of InSAR will

expand significantly in the future.

data from the present point of its deployment.
But SAR data, using its historical archive data,
enables to monitor ground displacement
from the past to present. IT helps in
continuous and long-term monitoring as well.

using 14 scenes of data. The result of
displacement trend was confirmed similar
to GPS based monitoring. and was able to
do area wide monitoring

For those who have following requests / issues

announced

* Need to confirm the effect on urban ground with public value

* Need to study impact on large structure such as dam after

earthquake, flood etc.

Time series
structure/ area

based displacement monitoring of particular

X Suitable displacement monitoring methods according to the observation data

status, monitoring target, budget, and required accuracy
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GNSS High-precision Measurement & Information Service
“Shamen-net”

MLIT

New Technology Information System

NETIS

¥ High-precision Measurement &
Information Service

' ﬁ‘logy Varlous structures and ground surface movements are
evaluated through monitoring by professional technicians, the results of

which-are automatlcally prowded to the user. “'___.‘-—-—"'

‘Benefits of GNSS monltorlng

* Displacements of ground surfaces and structures are measured and provided via the Internet.

* The GNSS sensor is installed at the measurement target point and continuously acquires the displacement. mE
* Highly accurate 3D measurement is realized by using a unique time series statistical processing method.

* Professional technicians constantly monitor displacement data 24 hours a day / 7 days a week / 365 days a year.

* If an abnormal displacement is observed, “Shamen-net” will promptly notify the user by e-mail.

GNSS monitoring / warning system Installation method according to the site situation

GNSS satellites

Simple installation
using a tripod

i

s

Installation using Buried installation at

System configuration

@ GNSs: static, RTK (Real-Time Kinematic) @ Power supply: AC100V or solar power supply tall steel pipes the top of the dam
@ Interval: 1 hour (static), 5 minutes (RTK) @ Data transfer: Mobile network (3G * LTE)
Wireless Wired Example of Internet display image
SVStem GPS/GNSS sensor SYStem
GPS/GNSS sensor JAY — cralensssemer £ m— | S — 7 o
S 353, [EEEEE|
oata logger AN ]
JaY [ internet
ARt 7’
) . // [
A i (Coma)
e | il ]
Horizontal Cross-section Time series graph of
GPsfansssen displacement vector displacement vector displacement

Data logger

sssssssssssss
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i Downhole motor A
L 2
* Tip drive by high-pressure water flow
4 - | = Drilling is possible with little energy loss
Advantage of FSC-100 T 0 T e

Q) Drilling of over 1000 m is possible at a drilling = The drilling direction can be controlled

speed of about 30 m / day (drilling with a tricone by excavating using a vent sub

bit).

® The drilling direction can be controlled by
adjusting the vent angle near the tip of the
downhole motor.

) Geological judgment of the ground is possible by
analyzing mechanical data during excavation and L )
. observing excavated rock fragments. D
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Tunnel plan line A

A directional measuring instrument using o

I i i

a magnetic orientation and gravitational — = =
acceleration sensor is installed in the

T

Boring plan line A
 Boring plan line A |

Ltupnelplanting e}~

400 300

d own h o I e m Oto r. o VerticaL‘gDisplacemenﬁt0 Boring cross section)
T T

Measure the drilling direction while
excavating through a special boring rod

equipped with a communication function w%%\\‘;""e'”'a"""e”'““e“'
] —
\

‘ ‘ Boring plan line Floor Level ‘
I I

Excavation is possible with an accuracy of |
*+ 10 m from the planned alignment Example of hole bending measurement result

Performance of FSC-100

Maximum drilling Spindle inner
ability (m) diameter (mm)
7,780%1,950% 1,730, 9,500 All hydraulic type 1,200 3,600 $150

Size LXW X H (mm) | Mass (kg) Drive system Stroke length (mm)
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