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TC21: Transdisciplinary Approach (TDA) for Building Societal Resilience to Disasters

Terms of Reference

1. Background

Disaster is a main constraint to sustainable development. Disasters cause not only the loss of
lives and assets but also heavy damage to the bases of economic growth. In particular, disaster
hampers poverty eradication, since poor people tend to live in disaster-prone areas and once
severe disasters strike, it is much harder for them to recover from the damage and loss caused by
disasters.

The international community has taken great efforts to reduce disaster risks for a long time.
One big achievement is to adopt the Sendai Framework for Disaster Risk Reduction 2015-2030
(Sendai Framework) at the Third UN World Conference on Disaster Risk Reduction held in
March 2015 in Sendai, Japan. It was agreed that the State has the primary role to reduce disaster
risks but that responsibility should be shared with other stakeholders including local government,
the private sector and others®. The Sendai Framework also emphasizes the importance of
establishing and strengthening government coordination forums composed of relevant
stakeholders at the national and local levels, such as national and local platforms for disaster risk
reduction (DRR)?.

During the cumulative discussions in international society on DRR, the roles of science and
technology were also identified. It is especially critical to facilitate a science-policy interface for
effective decision-making in disaster risk management®. It was also confirmed during the Tokyo
Conference on International Study for Disaster Risk Reduction and Resilience held in January
2015 in Tokyo, Japan that national platforms should be empowered as focal fora to incorporate
science and technology into real practice; and that science should play an important role in DRR
by promoting inter- and trans-disciplinary approaches for human well-being®.

To enhance scientific knowledge-based decision-making on DRR, science and technology
community in each state should thus have sufficient capacity to provide relevant scientific and
technological information and knowledge to national platforms in a timely and effective manner
through a transdisciplinary approach (TDA) where scientists of all disciplines and stakeholders
of all sectors work together for a common objective.

In this context, the Asian Civil Engineering Coordinating Council (ACECC)® decided to
establish the 21% Technical Committee (TC21) to support states to further develop their capacity
to enhance scientific knowledge-based decision-making on DRR through TDA.

para.19 (a) and (b), Sendai Framework.

1
2 para.27 (g), Sendai Framework.

3 para.24 (h), Sendai Framework.

4 9nd and 3 paras. of Section 2, Tokyo Statement adopted during the Conference were posted.

5 The Asian Civil Engineering Coordinating Council (ACECC) consists of the Society/Institution/Association of Civil
Engineering in Asian Countries, and aims at promoting the acquisition and transfer of civil engineering knowledge for
advancing the design and construction practices that ultimately improve the quality of life of all citizens from ACECC member
countries.



2. Objectives

TC21 aims to promote the trans-disciplinary approach for scientific knowledge-based
decision-making for building societal resilience to disasters at national and local levels. In order
to achieve this aim, TC21 will

(i) form National Teams in all member states
and together with them,

(i) contribute to development of national capacity to realize TDA for scientific
knowledge-based decision-making through case studies, comparative analyses,
methodological developments, guidelines, workshops, training courses, etc.,

(ili)  contribute to establishment of a network of effective knowledge flow from where it is
available to where needed and add new knowledge to it,

and through such activities,

(iv)  support member states to form and implement a national platform and/or local
platforms with the function of transdisciplinary approach for scientific
knowledge-based decision-making.

3. Membership

Membership of TC21 is open to those who are eager to contribute to achieving the objectives
of TC21, and to form the National Team in their ACECC member organizations.

Among them, anyone who belongs to an ACECC member organization or nominated by a
TC21 member can become a TC21 member upon acceptance of the ACECC member
organization.

4. Organization and Responsibilities
4.1 Secretariat
(1) The Secretariat of TC21 is the administration body of TC21.

(2) The Secretariat is established by one of the ACECC member organizations. The founding
Secretariat was established by the Japan Society of Civil Engineers until the CECARS
meeting after the establishment of TC21. Any ACECC member organizations can take
over the role of the Secretariat after the CECARS8 meeting.

(3) The head of the Secretariat and the vice-head of the Secretariat are appointed by the
ACECC member organization establishing the Secretariat, who are called as the Secretary
and the Vice-Secretary.

(4) The responsibilities of the Secretariat are to support the activities being undertaken by
TC21, including but not limited to, acting as a point of enquiries and information
regarding activities being undertaken by TC21, preparing summary reports of the



meetings of TC21 and publishing these on the website.

4.2 National Team (NT)

(1) The National Team is the implementation body to promote the objectives (i) through (iv)
within its state.

(2) The National Team consists of all of the members of TC21 in each state.

(3) The National Team Leader is elected from among the members of the National Team, who
represents and leads the National Team. The National Team Leader may appoint an
alternate.

(4) The responsibilities of the National Team are to make a National Action Plan to undertake
the DRR activities in its state through TDA, and to cooperate with TC21 Steering Group
and the National Teams in other states.

4.3 Steering Group (SG)
(1) The Steering Group is the management body of TC21.

(2) The Steering Group consists of all of the National Team Leaders and the alternates, the
Secretary and the Vice-Secretary.

(3) Co-Chairs of TC21 are elected from among all of the National Team Leaders. Co-Chairs
act as co-chairs of the Steering Group as well as co-chairs of TC21. The founding
Co-Chairs were appointed by the Japan Society of Civil Engineers until the CECARS8
meeting.

(4) The responsibilities of the Steering Group are to manage all of activities conducted by
TC21, including but not limited to, appointing the Co-Chairs of TC21, formulating the
TC21 Action Plan, coordinating, leading and supporting the implementation of the TC21
Action Plan, convening meetings of TC21, coordinating activities undertaken by the
members of TC21 and the National Teams, examining the eligibility of membership when
necessary, and determining and amending this Terms of Reference.

(5) The regular face-to-face meeting of the Steering Group is held every year to review the
activities conducted by TC21 and the activities undertaken by the respective National
Teams, revise the TC21 Action Plan when necessary, and make any other operational
decisions.



TC21: Transdisciplinary Approach (TDA) for Building Societal Resilience to Disasters

Concept Note

Resilience building against damaging effects of natural hazards is the indispensable step
towards sustainable development in any nation. It is obvious that in contemporary society
resilience building needs the best available scientific knowledge as the basis of decision-making.
Yet regardless of continuous accumulation of scientific knowledge on hazards and vulnerability,
it has not been well put to practice in real societal decision-making in disaster management.

While we note that important causative factors to disasters are related to the population growth
with urbanization and economic development, we believe that the societal policy and
decision-making process in disaster management is the decisive factor to be improved to solve
the increasingly serious disaster issues. Society should take a new approach that makes a holistic
and transformative approach possible. That is a transdisciplinary approach (TDA) where
scientists of all disciplines and stakeholders of all sectors work together for a common objective.

Therefore, the 21st Technical Committee (TC21) of ACECC was established to encourage the
ACECC members to further develop its capacity to enhance scientific knowledge-based
decision-making through TDA.

TC21 will focus on scientific knowledge-based
decision-making based on Transdisciplinary Approach
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Fig.1. Transdiciplinary Approach (TDA) to Aid in Active Use of Scientific Knowledge
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Member List of TC21: Transdisciplinary Approach for Building Societal Resilience to Disasters (1/2)

(As of August 1, 2017)

No. Position Name State Affiliation
1 Co-Chair Dr. Kuniyoshi Japan Professor Emeritus, University of Yamanashi
Takeuchi
2 Co-Chair | Mr. Romeo S. Momo Philippines | Undersecretary, Department of Public Works and Highways,
Government of the Philippines
3 | Secretary | Dr. Kenichi Tsukahara | Japan Professor, Faculty of Engineering, Kyushu University, Japan
4 Vice- Dr. Senro Kuraoka Japan Acting Unit Leader, Innovative Solutions Research Unit,
Secretary Research & Development Center, Nippon Koei Co., Ltd.
5 Member Dr. Vilas Mujumdar US.A. Consulting Engineer, Vienna, Virginia, US national
representative to WFEO
6 Member Dr. David Moreau US.A. Department of City and Regional Planning, University of North
Carolina, USA
7 Member Dr. Li Wei-sen Taiwan Co-chair of APEC Emergency Preparedness Working Group,
Secretary General of National Science and Technology Center
for Disaster Reduction, Taiwan
8 Member Dr. Cheng, Thomas Taiwan Senior Researcher / Deputy Director, Disaster Prevention
Chin-Tung Technology Research Center, Sinotech Engineering
Consultants, Inc.
9 Member Mr. Ting-Chi Tsao Taiwan Principal Engineer and Group Chief, Disaster Prevention
Technology Research Center, Sinotech Engineering
Consultants, Inc.
10 | Member Dr. Iswandi Imran Indonesia Professor, Head of Structural Engineering Research Group,
Institute of Technology Bandung
11 | Member Dr. Harkunti Rahayu Indonesia Professor, Research Center for Disaster Mitigation, Bandung
Institute of Technology (RCDM ITB), Indonesia
12 | Member Dr. Wayan Sengara Indonesia Associate Professor, Head of Laboratory, Geotechnical
Engineering Laboratory, Institute of Technology Bandung
13 | Member Engr. Md. Abdul Bangladesh | Freelance Consultant, Fellow, Institution of Engineers
Malek Sikder Bangladesh (IEB)
14 | Member Dr. Sarosh H. Lodi Pakistan Faculty of Civil & Architecture, NED University of
Dean Engineering & Technology, Pakistan
15 | Member Dr. Mikio Ishiwatari Japan Senior Advisor (Disaster Management and Water Resources
Management), Japan International Cooperation Agency (JICA)
16 | Member Mr. Yusuke Amano Japan Director, International Cooperation and Engineering for
Infrastructure Overseas Projects Division, Policy Bureau,
Ministry of Land, Infrastructure, Transport and Tourism
17 | Member Dr. Yukihiro Tsukada Japan Executive Director, Japan Society of Civil Engineering
18 | Member Mr. Hisaya Sawano Japan Deputy Director, International Center for Water Hazard and

Risk Management (ICHARM)




Member List of TC21: Transdisciplinary Approach for Building Societal Resilience to Disasters (2/2)

No. Position Name State Affiliation
19 | Member Dr. Takako lzumi Japan Managing Associate Professor, International Research Institute
of Disaster Science (IRIDeS), Tohoku University
20 | Member Ms. Kai Kikuiri Japan Southeast Asia Division 3, Southeast Asia and Pacific
Department, Japan International Cooperation Agency (JICA)
21 | Member Mr. Masaru Arakida Japan Senior Researcher, Asian Disaster Reduction Center (ADRC)
22 | Member Mr. Masahi Inoue Japan Researcher, EJ-Research Center for Disaster Risk Reduction,
Eight-Japan Engineering Consultants, Inc.
23 | Member Dr. Naoki Sakai Japan Chief Researcher, National Research Institute for Earth Science
and Disaster Resilience
24 | Member Mr. Daisuke Fujita Japan Disaster Management Division, CTI Engineering International
Co., Ltd.
25 | Member Dr. Kyung Jin Min Korea Vice President and Chief Research Officer(CRO), Korea Water
Resources Corporation (K-Water)
26 | Member Dr. Jiba Raj Pokhrel Nepal Vice Chancellor of Nepal Academy of Science and Technology
27 | Member Dr. Netra Prakash Nepal Associate Professor, Graduate School of Science and
Bhandary Engineering, Ehime University
28 | Member Er. Ajay Chandra Lal Nepal Assistant Professor, Institute of Engineering, Central Campus,
Tribhuwan University
29 | Member Dr. Hari Darshan Nepal President of Society of Structural Engineers of Nepal, Executive
Shrestha Chairperson of Center of Resilient Development (CORD)
30 | Member Dr. Ernesto S. De Philippines | Immediate Past President, Philippine Institute of Civil
Castro Engineers (PICE)
31 | Member Mr. Ignacio Zaragoza | Philippines | Director, National Administrative Office, Philippine Institute of
Jr. Civil Engineers (PICE)
32 | Member Dr. Pham Hoang Kien | Vietnam Department for International Cooperation. Lecturer and leader
of an Engineering Consultation Center at the Hanoi
Transportation University
33 | Secretariat | Dr. Yoshihiro Japan Manager, Innovative Solutions Research Unit, Research &
Katsuhama Development Center, Nippon Koei Co., Ltd.

Representative Agency from Each State:
ASCE: American Society of Civil Engineers (U.S.A.)
CICHE: Chinese Institute of Civil and Hydraulic Engineering (Taiwan)
HAKI: Indonesian Saociety of Civil and Structural Engineers (Indonesia)
1EB: Institution of Engineers, Bangladesh (Bangladesh)
1EP: Institution of Engineers, Pakistan (Pakistan)
JSCE: Japan Society of Civil Engineers (Japan)

KSCE: Korean Society of Civil Engineers (Korea)

NEA: Nepal Engineers' Association (Nepal)

PICE: Philippine Institute of Civil Engineers (Philippines)
VECEA: Vietnam Federation of Civil Engineering Associations (Vietnam)



Activities of
TC21 “Transdisciplinary Approach (TDA) for Building Societal Resilience to Disasters”
in association with the ACECC ECM in Nepal, April 2017

Senro Kuraoka, Yoshihiro Katsuhama (TC21 Secretariat)

TC21 members performed productive activities in association with the 32nd ACECC ECM in Nepal,
April 2017. The activities included site survey, meetings, and symposium as shown in Table 1. TC21
would like to note that Nepal Engineers’ Association (NEA) has provided significant support with
exceptional kindness and efforts in coordinating the meetings with local stakeholders and maximizing the

outcome of the symposium.

Table 1  Activities of TC21 in Association with the 32nd ACECC ECM in Nepal

Date Activities

April 19 (Wed) | Observation of earthquake induced damages to the historical buildings at the former
Prime Minister’s Office in Kathmandu

April 20 (Thu) | Preparation for technical survey in Chautara, meetings with the local government
officers, and symposium

April 21 (Fri) | Technical survey in Chautara, Sindhupalchowk District to understand the status, policies,
and institutional schemes of the Department of Urban Development and Building
Construction (DUDBC), which is performing the reconstruction of the housings.

April 22 (Sat) | Observation of damages to the historical buildings in Bhaktapur

April 23 (Sun) + Reporting of TC21 activities at ACECC ECM
+ TC21 internal meeting

April 24 (Mon) | + Meeting between TC21 members and stakeholders of disaster risk reduction in Nepal
TC21 2nd Symposium on " Scientific Knowledge-Based Decision-Making Schemes
for Disaster Reduction”

1. Site Surveys on April 19th

Observation of the damages to the historical buildings of former Prime Minister’s Office in Kathmandu
was made. Debris that fell from the walls and roofs were seen and some of the main columns had deformed,
exhibiting clear shear cracks (Photo 1). We understood that main issues are to decide whether the old
building should be demolished and be replaced with modern buildings or to retrofit the building while
maintaining the historical architecture. Towards this end, significant efforts are spent by the National
Reconstruction Authority (NRA) in coordinating the differences in opinions of stakeholders. We
comprehended that scientific methods are needed in validating the visually evaluated conditions of

damages and help making the decision.



Photo 1 TC21 members, Dr. Netra Prakash Bhandary and Dr. Senro Kuraoka, were participated in the interview by
press persons regarding the historical former Prime Minister’s Office buildings, which is under ongoing discussion
whether they should be conserved or demolished.

2. Technical survey in Chautara on April 21st

The TC21 team visited Chautara in Sindhupalchowk district to study the recovery status of after the
Gorka earthquake (25" April 2015). We met with Dr. Youb Raj Paudyal, Division Chief of DUDBC
(Department of Urban Development and Building Construction) and his associates, who kindly hosted the
TC21 team and briefed us regarding the status, design methods, and funding schemes for the reconstruction
of the housing (Photo 2).

Photo 2  Dr. Youb Raj Paudyal, Division Chief of Department of Urban Development and Building Construction
(DUDBC), Sindhupalchwok, made a presentation titled “Damage situation and reconstruction activities at
Sindhupalchowk district. Dr. Senro Kuraoka, secretariat of TC21, made presentation to describe why transdisciplinary
approach is needed.

DUDBC is collaborating with the village community, local NGOs, and international agencies to develop
the design and build the capacity as well as subsidy schemes to implement the reconstruction projects. The
basic design principle is to use the local resources and the indigenous knowledge, which is validated with
the modern engineering assessment. This approach is consistent with one of the guiding concepts stated in
Sendai Framework (2015-2030). The team of TC21 noted that these technical schemes are close to in-house
development of DUDBC, with the help of international experts, and do not necessarily have formal

collaboration with the universities and national research agencies.
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Photo 3  Reconstruction works of housings being performed in Irkhu Village, Sindhupalchowk District. (a) Housing
under construction, showing the horizontal concrete reinforcement (band) placed between stone layers in contrast to the
old warehouse without the horizontal reinforcement (b).

3. Technical Survey in Bhaktapur on April 22nd

A technical survey in Bhaktapur, an ancient city in the east corner of the Kathmandu Valley, was
performed on April 22nd with the supports of a lecturer and students of local university and college.

A number of buildings were damaged by the 2015 earthquake while some historical buildings such as
the five-story pagoda of the Nyatapola Temple built in 1702 remained less damaged. We also observed that
some of the victims of 2015 earthquake still reside in temporary housings in difficult condition as shown in
Photo 4.

Photo 4 A number of historical buildings are being reconstructed in the ancient city, Bhaktapur. The left photo shows
a building supported by timbers for anti-earthquake purpose. The right photo shows the temporary housings for the
2015 earthquake victims.

4. TC21 Internal Meeting on April 23rd

TC21 internal meeting was held on April 23 among representatives from Taiwan, Indonesia, Japan,
Nepal, and Indonesia to share case studies from each member state and discuss about TC21 activities
toward CECARS8 (Photo 5). We agreed to work together to produce either a book or booklet as the

deliverables.

- 11 -



5. Reporting of TC21 Activities at the 32nd ACECC ECM

Co-Chair of TC21, Dr. Kuniyoshi Takeuchi and the secretariat, Dr. Senro Kuraoka, reported the
activities of TC21 since the last ACECC ECM, which included the site surveys in Tacloban and Ormoc
cities in the Leyte Island and the “Symposium: International Comparison of Scientific Knowledge-Based
Decision-Making Schemes for Disaster Reduction” held in Davao city, the Philippines in November 2016.
Dr. Takeuchi emphasized cooperation and participation from the member societies. Institution of Engineers,
Bangladesh (IEB) expressed their interest in participating in the TC21 activities.

As a part of activities of the ACECC ECM, a meeting with DRR stakeholders of Nepal and the TC21

symposium were performed on April 24 as described below.

5.1 Meeting with DRR Stakeholders of Nepal

On April 24 morning, a meeting between TC21 members and stakeholders of disaster risk reduction
(DRRY) in Nepal was performed as shown in Photo 6 with representatives from the Government of Nepal,
international agencies, academia, and NGOs including National Reconstruction Authority (NRA), Central
Level Project Implementation Unit of the Ministry of Urban Development (CLPIU-MOUD), Armed Police
Force (APF), Comprehensive Disaster Risk Management Programme of the United Nations Development
Programme (CDRMP/UNDP), Institute of Engineering of Tribhuvan University, and National Society of
Earthquake Technology-Nepal (NSET).

The participants shared present situation of DRR in Nepal and discussed how scientific knowledge
could be reflected in the decision-making processes of the government. A representative from APF
mentioned about the difficulty of coordination among agencies concerned for disaster preparedness. In
addition, an unsystematic situation of scientific knowledge transfer from academia to the government in
Nepal was pointed out.

5.2 TC21 Symposium

“TC21 2nd Symposium on Scientific Knowledge-Based Decision-Making Schemes for Disaster
Reduction” took place on April 24 afternoon. There were 65 international delegates and more than 200
experts from Nepal participated in the symposium (Photo 7). The symposium commenced with the
welcome speech by Er. Hare Ram Shrestha, NEA President.

The symposium was comprised of three sessions. The first session started with the keynote speech
entitled, “Efforts and challenges of recovery in Nepal from the 2015 Gorka Earthquake”, which was
delivered by Er. Dipendra Nath Sharma, the Secretary of Ministry of Urban Development, Nepal. In the
second session, presentations were made by the international members of TC21. For example, a good DRR
practice of Tacloban city in the Philippines was presented by the officer, Mr. Leonard Tedence A. Jopson,
of Tacloban city government. The city, which was devastated by the storm surge in 2013, is under extensive
recovery projects. Mr. Jopson stated that “Build Back Better” principle is practiced, owing to the
development of the livelihood projects concurrent with DRR activities. He also explained that an
institutional system is established such that scientific information of hazards and risks from the national

institutions can be provided to the city, who then will modify the information so that the local communities
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can understand and work with the city to better perform DRR. In the final third session, the panel
discussion regarding transdisciplinary approach to implement scientific knowledge-based decision-making
for disaster risk reduction was performed among presenters from Indonesia, Nepal, Japan, Pakistan, the
Philippines, Taiwan, Vietnam, and a special guest, who is the representative of disaster cell of World
Federation of Engineering Organizations (WFEO), Er. Ashok Kumar (Photo 8). Concluding remarks were
made by Dr. Takeuchi, stating that one of the factors impeding the DRR may be traced down to poverty
which in turn is closely related to practice of governance. Transdisciplinary approach will help improve the
governance as it will not only help optimize the coordination but also make the decision-making process
transparent.
The presentation documents can be downloaded from the flowing TC21 website:

http://www.acecc-world.org/TC21/index.htm

(LT mr:m-ﬁu NCIL (ACEEY

Technical Conmjttee (TC2

Photo 5  Thirteen representatives from CICHE, HAKI, Photo 6 A number of agencies regarding the DRR
JSCE, NEA, and PICE presented to the TC21 internal  including National Reconstruction Agency (NRA),
meeting on April 23 and made an intensive discussion for ~ Ministry of Urban Development, UNDP, and universities
three hours. joined the stakeholders meeting on April 24th morning.

3 I'. .\ ‘ " 3 SE =

Photo 7 More than 250 experts participated in the Photo 8  Panelists from eight ACECC member states
TC21 symposium on April 24 afternoon with the discussed in the TC21 symposium about how to
considerable  contribution of  Nepal Engineers’ implement scientific knowledge-based decision-making
Association (NEA). for disaster risk reduction.
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